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INTRODUCTION
This manual is prepared as a guide to the periodic inspection and general servicing of
water coolers. It is intended for use in routine maintenance and minor servicing, but not
for the repair of the refrigeration system. A cooler in warranty which has a refrigeration

(rfeCt must be repaired by an authorized service center, or by the factory, whichever is de-
mined by your local sales representative. If you are not familiar with the name and phone

number of service personnel in your area, we will be happy to supply this information
upon request.

START-UP PROCEDURE

INSTALLATION

I. Insure proper ventilation by maintaining 4" clear-
ance from cabinet louvers to wall on each side
of cooler.

Water inlet 3/8" IPS. Waste 1-1/4" O.D. tailpiece
for slip trap. Contractor to supply waste trap in
accordance with local codes.

Connecting lines to be of copper or brass, thor-
oughly flushed to remove all foreign matter
before connected to cooler. If flushing does not
remove all particles, a water strainer should be
installed in supply lines.

Connect cooler to building supply line with a
shut-off valve and install a union connection be-
tween the valve and cooler.

Electrical: Insure power supply is identical to that
specified on cooler serial plate.

NOTE: As a preventive measure, a water line
strainer should be installed ahead of the inlet water

connection whether the installation is made on new
or old p/umthlg. The strainer will prevent clogging
water lines and bubbler valves.

START-UP

1. Release air from tank by holding button down.
Steady stream flow assures all air removed.

2. Stream height is factory set at 35 PSI. If supply
pressure varies greatly, stream height will need
adjustment. (See service procedure page 3.)

These products are designed to operate on 20 psig to
105 psig supply line pressure. If inlet pressure is above
105 psig, a pressure regulator must be installed in the
supply line. Any damages caused by reason of connec-
ting this product to supply line pressures lower than 20
psig or higher than 105 psig is not covered bywarranty.

3. On H models (hot tank), depress leverand assure
full stream flow. DO NOT connect electrical
power until full water flow is assured.

4. Rotate condenser fan blade to insure proper
clearance and free fan action. (Not required on
all models.)

PRINCIPLE OF OPERATION
REFRIGERATION CYCLE

The cycle of operation of the refrigeration system
for the water coolers is as follows: Hot, high pres-
sure refrigerant vapor is pumped by the compressor
through the discharge tube of the compressor. In
passing through the condenser, the vapor gives up
some of its heat to the room air and condenses to
liquid. The liquid refrigerant passes out the bottom
of the condenser, through a drier and capillary
tube into a larger tube which is coiled and bonded
to the water storage tank. In removing heat from

water, the liquid refrigerant is boiled off into

pressure vapor which flows through the suction
tube, to the compressor.

The temperature control bulb is located in a control
well which extends outside the water tank. In this
position, the control is made responsive to the

temperature of both the water and refrigerant.

WATER COOLING CYCLE

The water cooling cycle is as follows:

The building water supply enters the coolerthrough
the inlet water connection of the cooler. When in
the cooling tank, the water is cooled by contact
with the refrigerated walls of the tank.





 I:NI HAL INFORMATION & INSTRUCTIONS

CLEANING STAINLESS STEEL AND
BRONZETONE BASINS

Clean stainless steel and bronzetone surfaces with
only a mild detergent or vinegar and water. Rinse
well with clean water and wipe dry with a soft cloth.
Any misuse or abrasion can eventually damage the
finish. (Never use steel wool or other types of abra-
sive pads.)

Note: Cleaning abrasives, strong solutions and
chemicals will damage the basin. The manufacturer
is not liable for the finish beyond the date of
installation.

CLOGGED WATER LINES AND
STREAM HEIGHT ADJUSTMENT
NOTE: The following procedure requires that you
make provisions for catching water that might
damage customer’s premises.

Insufficient bubbler stream or no stream may be
caused by a clogged water line. It may also be
caused by an in-operative bubbler cartridge
assembly or one that requires cleaning or
adjustment.

ADJUSTING SCREW

SPRING

SPRING
SEAT NUT

DIAPHRAM

CARTRIDGE
HOUSING VALVE

DISC
CARRIER

ASSEMBLY

WATER FLOV

CUTAWAY VIEW BUBBLER CARTRIDGE ASSEMBLY

1. Remove hex nut, and button.

2. Attempt to adjust stream height by inserting
screw driver blade into bubbler cartridge adjust-
ing screw and turn right to raise. Push down on
cartridge spring housing and observe stream.

3. If the stream height has not increased, shut off
water inlet valve and unscrew the bubbler car-
tridge retainer nut. Lift out the bubbler cartridge.
Open water inlet valve, making provision to catch
water at cartridge body housing. If full flow of

water is obtained from the valve body, shut off
water inlet valve, disassemble and clean bubbler
cartridge assembly or install replacement.

If still little or no water flow, disconnect building supply
line to cooler, remove stainer located inside 3/8" female
fitting clean or replafe strainer. Reinstall supply line,
check and adjust stream height.

CLEANING CONDENSER

Accumulations of lint and dust on condenser re-
duces cooling capacity and affects economy of
operation. Cooler should be kept free of such ac-
cumulations by use of vacuum cleaner, stiff bristle
brush, or supply of compressed air. To clean:

1. Remove front panel and unplug service cord from
electrical outlet

2. Insert vacuum cleaner nozzle or brush between
blades of fan, turning blades as necessary and
taking care not to bend blades or damage fin
surface. (Condenser fan not used on all models.)

3. Clean cabinet side louvers at outlet side of
condenser.

PREPARING COOLER FOR
SHIPMENT OR STORAGE

All water in the cooler, connecting tubing and fit-
tings should be drained from cooler before it is
shipped or stored. If this is not done, serious
damage from freezing may result.

DRAINING WATER FROM
COOLING.TANK
1. Disconnect power supply and plumbing connec-

tions. If necessary, move cooler to location
where water spill will not cause damage.

2. Remove plug from tank drain.

3. Depress push-button to open bubbler valve,
allowing air into tank to assist in draining water.

DRAINING WATER FROM
HOT WATER TANK

1. Remove plug from tank drain.

2. Depress valve to assist in draining water,
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GENERAL
Before assuming a refrigeration system is defective, evaluate the cooling load of the unit. The load may be

exceeding the capacity o! the unit. Examine the installation and determine if adequate ventilation is being

provided. Obstacles in tle a=r stream or a dirty condenser will reduce cooling capacity, Check the electrical

service. The supply voltage must be equal to the voltage specified on tre data 01ate. After making the above

checks and the pro:’lem stll exists, proceed as follows:

REFRIGERATION SCHEMATIC

COME?OR

FAILURE ANALYSIS

The refrigeration system operates on demand of the

cold control. If the cold control contacts remain

closed and the refrigeration system continues to

operate, any of the following conditions may exist:

A. Cold control is deltive.

B. Refrigerant charge has paially or completely

leaked out.
C. Refrigerant circuit is restricted.

O. Compressor is detective.
E. Di condenser.

The refrigeration system stas but does not con-

tinue to operate, chec the following conditions:

A. Condenr fan motor is inoperative.

B. Refrigent circuit restnct or blocked.

C. Running voltage more than 1 under rat

voltage.
O. Di condenser or rtncted fan blade.

The refrigeration system does not sta, check

following conditions:

C. mprer elni mnent(s) defective.

D. Comprer dete.

Once the nature of the relrigeration sstem failure

has bn identified, the individual components

should be checked in the order listed above. For

example, if the reirigeration system does not sta,

fimt check the cold control (B) and so on until the

defective pa is found. The procedure for checking

the various components is outlined in the reference

paragraphs.

ELECTRICAL COMPONENTS
Cold ContmI--A cold control can fail in either the

WIRING SCHEMATIC

open or closed contact position Failure in the open

position (compressor and condenser fan motor will

not run and warm water is dispensed. Replace the

control. Failure of the control in closed position

(compressor and condenser fan motor run con-

tinuously and water freeze-up has occurred) in-

dicates the contacts have fused together. Replace

control.
Fan Motor (when ussd)--Check voltage at motor

terminals. If motor is inoperable at rated voltage,

replace. If motor does not come up to normal speed,

disconnect electrical supply and turn fan by hand.

Replace motor if motor does not turn freely after

oiling.
on the elec-

Capadtor (when tmed)--Whtle work=ng

trical circuit, check the electrical system thoroughly

before applying power. Improperly wired capacitors

can burn out the compressor windings in one

minute or less without the compressor protector

tripping. Capacitor terminal with red dot or + should

be connected to line side of circuit. A replacement

capacitor must have an equal or higher voltage

rating and a capacitance rating (M.F.D.) equal to

that of the capacitor it replaces. We suggest re-

placement be ordered from factory.

Replacement start capacitors should be of the bleec

resistor type. The bleed resistor prevents arcin

across potential relay contacts. In an emergenc/

situation when a bleed resistor capacitor is not

available, purchase a two watt 15,000 ohm resistor

and solder across the terminals of a properly rate

capacitor for relay protection.

Compressor Reley--A compressor relay is de-

signed to function with a specific compressor. Us

only relay specified for compressor being used.





Compressor Protector Overload--Compressor
protect6r is designed to trip on excessive tempera-
ture and/or current. Use only specified replacement

overload protector.

REFRIGERANT SYSTEM

E: TAPPING INTO THE REFRIGERATION
WILL VOID WARRANTY UNLESS FAC-

TORY AUTHORIZED
With a refrigeration system that operates electri-

cally with little or no cooling effect, make the follow-
ing observations before opening the system. Feel
the compressor discharge line. A warm discharge
line indicates the compressor is pumping. Inspect
the capillary tube at the inlet and outlet connec-
tions. A frosted line indicates a partial loss of refrig-
erant or a restriction. Apply heat sparingly to the
cold section of the capillary and allow the system to

operate. Return to a normal operating condition

would indicate the restriction is caused by moisture
in the system. A system restricte by moisture will
eventually fail because of excessive acid buildup;
therefore the system should be opened, flushed,
evacuated, and recharged. If additional information
about the refrigeration system is required, it will be
necessary to tap into the refrigeration circuit.

A low pressure reading would indicate a loss of the
refrigerant charge or a restriction in the refrigerant
circuit. To establish the difference, add a small
amount of refrigerant (same type as specified on the
data plate) in a gaseous form to the refrigerated cir-
cuit and compare gauge reading with refrigerant
pressure-temperature chart. An increase in the
pressure indicates an initial low charge or a leak in
the system which will require repair. A continuing
low pressure indicates a restriction which can be
found in the manner previously described.

Leak Testing--With the system pressurized with
refrigerant, check all joints and components with a
leak detector capable of sensing a leak of .5 oz. per
year. Once the leak is found, bleed the refrigerant
from the system and repair using silver solder.

Component Replacement--to obtain maximum
performance of refrigeration system after a repair,
it is essential that all replacement components be
identical to the factory supplied parts. Replacement
parts lists are available for each model so that the
correct parts can be obtained. In most units a parts
list is attached to rear side of front panel.

HOT WATER SYSTEMS

SUPPLY

PRESSURE HOT WATER SYSTEM
PRIOR TO 1980

PRESSURE HOT WATER SYSTEM
AFTER 1980

e all supply water has air and gases m solution.
are released when Ieated, the hot water

system must be vented to relieve these gases. This

is accomplished through the use of a double seating
hot water valve. When the valve is closed to line

pressure, the area above the seat and the hot water
supply line is open to the atmosphere, therefore

1. DESCRIPTION OF THE HOT WATER CIRCUIT

Pressure Type---A tee in the "Water In" connection
supplies water to the hot water valve. As hot water is

dispensed, the vent tube is closed, water flows to the
bottom of the heater tank. The Pressure of the water
forces heated water from the tbp of the tank and

through the dispensing valve.

Bottle Type---Water runs directly from the reservoir

of the cooling unit to the bottom of the heater tank.

Hot water is drawn from the top of the tank when dis-

pensing valve is open.

CAUTION--Avoid overfilling water reservoir. After

changing water bottles, depress cold water faucet
until bubbler appears in bottle. This will insure

correct water level. Over-filling the reservoir may
cause boiling, over-heating, and possible damage
to the water cooler.
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2. ELECTRICAL HEATING SYSTEM

An elecrical heater element immersed in the heater
ank is used as the source of heat. The temperature
of the water is controlled by a thermostat to control a
maximum temperature of 180F. When provided, a

al CUt off is located on the heater tank for thermo-
lion.

3. SERVICING THE HOT WATER SYSTEM

ProDlem--No Hot Water
Solution A--Check the electrical supply to the

Ieating system. When this is not the source of
trouble, disconnect electrical supply and test
each electrical component individually with an

ohm-meter for continuity. Replace part proved
defective.

Problem--Water Too Hot
Solution A--The thermostat located in the ma-
chinery compartment is adjustable. Adjust to
lower setting.

Solution B--The hot water tank may be cycling on
the hot thermostat due to the thermostat setting
to high or burnt contacts in the thermostat. With

failure in adjustment of thermostat, replace ther-
mostat. Models equipped with thermal cut off,

may also require replacement.

FOOT PEDAL MODELS
Foot pedal and valve linkages are normally trouble
free, as they are made for easy operation and of the
simplest design. Each model cooler has its own foot

pedal and linkage design, but however, the main-

tenance and repair are similar.

When trouble is encountered with a reduced or
restricted water flow, see page 2 Stream Height

Adjustment before any changes are made in the

linkage. This is normally the source of trouble.

All linkages are provided with a return spring which

is adjustable. When linkage gives evidence of bind-

ing or noise in operation, lubricate the trouble spot
with a light odorless, tasteless grease.

AUTHORIZED REPAIR CENTER
hermetic refrigeration system of a cooler in
anty must never be opened in the field. Such

repair work should be done at an authorized repair
center.

If warranty has expired, the components of the
Pefrigeration system can be field replaced. Ex-
treme care has to be taken in cleanliness, de-
hydration, evacuation and charging of the system.
Cleanliness is most important in servicing the re-
frigeration system, since dirt can contaminate or
cause a restricted flow of refrigerant through the
system.
Maximum care is maintained in the production of

the cooler to assure a moisture level of 10 PPM or
less. Moisture cannot be tolerated in the system,
since it has an oxidizing effect on the refrigeration
parts or may freeze the capillary exit blocking the
flow of the refrigerant.

Precautions are also taken in manufacture to
exclude air and non-conclensibles from the system.

The system is swept with a refrigerant vapor and
evacuated to 250 microns.
Charging of the system with refrigerant is critical.

An overcharge causes the suction line to frost or
sweat and may cause damage to the compressor.

The service centers attempting to service the
refrigeration system in the field should have a
vacuum pump capable of pumping down to 100
microns, a vacuum gauge capable of reading 10
microns, a Halogen leak detector capable of
sensing a refrigerant lead of .5 ounces per year, a
charging system capable of charging within 0.10
ounces by weight and a thorough knowledge of the
refrigeration system.

It is highly recommended therefore, to have the
cooler with an internal refrigeration defect repaired
only at a factory authorized repair center.





WATER COOLER FEATURES

1. Flexi-Guard.(R) Exclusive safety
bubbler.Kin location to premnt
rotation. Standard on all models
with separate push-button control

2. Cascade(R) Basin. 5plash-resistant.
Multi-level deck design. One-piece
nickel-bearing stainless steel

3. Separate Push-Button Control
Positioned to be sanitary and easily
accessible

4. In-Line Flow Regulator. Automati-
cally maintains constant stream
height at line pressures of20 to
105 P.5.1.

5. Class-Filler. Optional (Requires
factory preparation.
NOTE: Models equipped forglas
filler require pressurized cooling
tank.

6. Hot Water Dispenser. Optional
Insulated storage tank heats and
serves up to 40 cups (6 oz.) of 180
water per hour.

7. Condenser Coil. Fin and tube type.

8. Fan Motor and Blade Heavydu
Permanently sealed and lubricated.. Drain Outlet. 11/4-inch diameter by
up to 4-inches long for hook-up to
1N-inch slip joint fitting. Positioned
for easy accessibili

10. Water Inlet Connection. )-inch
female pipe thread for hook-up to
incoming water line Unobstructed
for easy installation.

1 1. CompressorandMotor. Hermetically
sealed. Permanently lubricated.
Factory tested.

12. Non-Pressurized Cooling Tank.
Combination tube-type Tube por-
tion is continuous coil ofcopper
tubing. Tank is copper. Fully insu-
lated with polyurethane foam which
meets Underwriters" Laboratories
requirements for self-extinguishing
plastic. (U.L.-94HB)

Storage tank is subject to line

pressure onlywhen regulatorbutton
is pressed. In the unfikely event of
a burst tank, only stored water
would be released not the full fine
of flow

13. Pre-Set Cooler Control Requires
altitude adjustment only.

14. Drier. Prevents internal moisture
from contaminating refrigeration
system.

15. Tank for hot water dispenser.

16. On-off switch for hot water
dispenser.
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NUMBER

IS 300-2.2

INSTALLATION AND
OPERATION

INSTRUCTIONS

Effective: September 1, 1982
Supersedes: IS300-4

dated 3/31/68

Plant ID No. 001-922

TACO BASE MOUNTED PUMPS

(SLEEVE AND BALL BEARING)

A-INSTALLATION

A1-LOCATION
Locate pump in an easily accessible place with suf-

ficien space around it for maintenance and servicing. On
larger pu/nps allow head room for the use of hoists or
overhead cranes. Locate pump on a dry and clean place
so that motor will be protected from moisture and dust.
On closed heating systems place compression tank at

the suction side of the pump. When pump head is less
than 20 feet, it is permissible to connect compression
tank to discharge side of pump.
On open systems, install pump close to liquid supply

and make suction piping as short and as straight as
possible.

A2-FOUNDATION

The foundation serves to carry the pump weight and
to absorb vibration. Normally, the foundation is made of
concrete block, preferably tied in with the floor or ground.
Make the foundation block about 4" longer and 4" wider
than the base of the frame. Height of the block may vary
from 2/3 to I times the width of the foundation (Fig. 1).
When foundation is poured, provide a hole near each of
the four (4) corners. To simplify installation and mainte-
nance use lead Anchors. Place the front Anchor about 2"
from the edge of the foundation to dear overhangin8
casings (Fig. 2).

2/TO I) TIMES

WIDTH

Fig. I-Foundation Block

.lr
TION BOLT

SLEEVE

A3-PIPING

Correct piping is of prime importance for the proper
operation and long life of the pump. Stresses induced by.
piping will cause excessive wear of seals, bearings, and
couplings that could ultimately destroythese elements.
Both suction and discharge piping should besuspended

close to the pump connections, so that no pipe weight
rests on the pump. Pipe flanges and pump flanges should
align perfectly before connections are made, piping
should never be drawn by force into place.
Thermal expansion of piping requires special attention

on heating installations. If no room is provided for pipe
expansion, stresses are induced in the piping thatwill ex-
ert a load on the pump. Forces created by pipe stresses
can exceed by far the load exerted through pip and
water weight. Stress forces can distort pump, bend shafts,
wear out seals, and impeller wear rings, and ultimately
burn out bearings. To protect pump from thermal pipe
stresses, provide spring hangers and flexible connectors
that are suitable to compensate for pipe expansion.
( See Fig. 3 ).

Install gate valves on both suction and discharge side
of the pump to allow servicing without draining the sys-
tem. Also provide a flanged nipple (spool) between gate
valve and suction end of the vumn toenable vn,, tn

the pump apart without disturbing piping (Fig. 3). In
order to have them easily accessible, the pump and flange
nipples should not be covered with insulation.

On open pumping systems drawing water from a level

below the pump (suction lift ) install a foot valve with

strainer. On open systems where the pump is located be-

low the suction water level ( suction head ) install a check
valve in the discharge line close to the pump.

Fig. 2-Foundation Bolt Fig. 3-Typical Installation-Vertical Piping





A4-PUMP SEI"i’ING

A-INSTALLATION-Continued

When pump is set on its foundation, make sure to
have it properly levelled. Place baseplale over foundation
bolts provided flr it. place shims at corners of baseplate
when required alld level with a spirit gauge. Tighten
bascplale firmly t, its fltmdations. Check also level of
suction and discharge !’langcs.

Fig. 3-Typical Installatlon-Horizontal Piping

If alignment is out on the sides of the coupling loosen
the four motor bolts and lightly tap the motor in the di-

rection required. Tighten the four motor bolts and check
*o make sure alignment was corrected properly.
As alignment in one direction may alter the alignment

in another, be sure to check all alignments made.

A5-COUPLING ALIGNMENT
Proper alignment of pump and drivt:r will assure

trouble-free operation and long life of the pump. Mis-

alignment will cause rapid wear of seals, couplings, and

bearings. All pumps are carefully aligned before leaving

the factory. However, experience indicates that alignment

invariably changes in shipping and handling. Therefore,

it is of utmost importance that alignment be checked at

various steps of the installation process, i. e., after level-

ing, after piping, and after first few weeks of operation.

Check alignment by placing a slotted straight edge

across the coupling halves at top, bottom, and at. the

sides. If any light is seen between the straight edge and

one of the coupling flanges, it means the unit is out of

alignment. Fig. 4

If light is seen at top and bottom position of the

straight edge, alignment is out of height: Usually shims

are placed under the tnotor feet. Loosen the four motor
bolts, remove or add shims as required tocorrect proper
height. Tighten the motor bolts and check to make sure

alignment was corrected properly.

Fig. 4-Coupllng Alignment

A6-CONNECTING PIPING
Piping may now be connected to pump. Makesure that

pump and pipe flanges are strictly parallel and prope::.y
spaced for the gasket that will be used. Also check that

pipes are supported properly and do not rest on pump

flanges. Never draw pipes by force io pump flanges. Re-
check alignment after piping connectioqs are made. If

misalignment was caused by piping, it isasign that pipe

stresses distorted the pump. Correct piping to relieve

stresses.

B-PUMP START-UP & OPERATION
Before starting up pump for the first time several items

BI-LUBRICATION are to be checked to avoid damaging pump.

Sleeve Bearing pumps .,’v tilh:d with oil at the factory

isut s-me ,il n,gnt be lost during shipment. As a matter
,,f I)recauti-,. check .il level before starting up pump.

Proper level is at the teeter of the sight glass. If oil level
is too I,w. remove top cover Fig. 51 and refill.

Drain and refill oil well once a year. Initial filling is
Socony Mobil DTE Heavy ,Medium Oil, but any_.premi-
BaH Berrlng pumps are greased at the lactory. Grease

.,’ill not llt,w tut during shipment, so nochecking will be

required at startup.
Rcgrease ball bearings every two years or 3,000 hours

of operation. Initial filling is LUBRIKO-grease, Density
M31, manufactured by Master Lubricants Company,
Philadelphia.
Any general purpose ball bearing grease No. 3 NLGI

( National Lubricating Grease Institute ) hardness may
be used.
To grease bearings open side covers Fig. 5 ), slide

um SAE Grade 20 Non-Detergent Motor Oilcan be used.

Motor bearings also might loose oil during shipment.
Check oil level as indicated on motor instruction. Electric
motors have either an oil cup or a pipe plug for filling.
An overflow is located at the side of the bearing area.
Before starting unit, fill motor bearing with an oil can
until oll flows out of overflow.
them about 1/2" to the side and introduce grease thru
the opening with a putty knife. Fill grease chamber 2/3
high. Excessive grease causes unnecessary friction and
will overheat bearing. If’bearings run hot after regreas-
ing, stop pump, open side cover, and wipe out excessive
grease. Overheating will then cease.
Motor ball bearings also are greased at the factory.

Grease should be replaced as indicated by motor manu-
facturer’s instruction. Normally greasing is required
every two years. On electric motors grease is usually
introduced through a grease fitting with : grease gun.





B-PUMP START-UP & OPERATION-Continued

Fig. 5-Lubrication Points

B2-MOTOR WIRING & SENSE OF ROTATION
Check wiring of motor before starting I make sure

that connections are wired properly for thu x’()ltage in use.

Overvoltage can burn out motor winding. Check heater
element in magnetic starter to ccthat it i rated the amc
as the motor.

AMP RATING
FOR

3 PHASE SQUIRREL CAGE INDUCTION MOTORS
tor 220 Volt 0 Volt
HP 1750 RPM 3450 RPM 1750 RPM 3450 RPM

’A .0 .5

I/3 1.4 .7

I/ 1.8 .9
2.4 2.2 1.2 I.I
3.6 3.4 1.8 1.7

I/2 4.8 4.6 2.4 2.3
2 6.2 5.6 3.1 2.8
3 9.0 8.0 4.5 4.0

5 14.4 13.4 7.2 6.7

7 20.0 19.2 I0.0 9.6

I0 26.4 25.6 13.2 12.8
15 39.0 38.0 19.5 19.0
20 51.0 50.0 25.5 25.0
25 62.0 60.0 31.0 30.0
30 74.0 72.0 37.0 36.0
40 96.0 48.0
50 120.0 60.0

Before attempting to check out sense of rotation of

pump, fill pump with water to provide lubrication of the
seal. Do not operate pump dry for motor checkout.

Next throw the switch and see if direction of rotation
corresponds with arrows on frame of pump. The direc-
tion of rotation is counterclockwise facing the suction end
of pump. Direction of rotation of three phase motors can
be easily reversed by interchanging two ofthethree wires
at the terminal board of the motor. Reversing of single
phase motors is done by interchanging some internal
wires or clamps. Instructions for revers;.ng are found
either on the motor nameplate or inside the motor term-
inal cover.

B3-PUMP START-UP
After you have checked lubrication and wiring you are

ready to start the pump.
Open the gate valve in the suction side and close the

valve on the discharge side. Start motor, wait until unit
has come to full speed and then open discharge valve
slowly. Do not run pump for more than a few minutes
with completely shut valves. If system conditions call for
part-time operation against shut valves, in.,.tall at bypass
line from discharge to suction:.

B4-MECHANICAL SEAL
AND STUFFING IOX CARE

Mechanical Seal (See caution below)*

.\h,chanical seals are the most deli,"te component of
lht. pump. Special care has to be given to them to assure
t ,,ubiv-free operation.

h, sealing element of a mechanical seal consists of a
t:thnl washer rotating against at stationary ceramic
ring.

Surlaces of both are highly lapped to assure sealing.
Any dirt that penetrates between the two mating parts

will cause a rapid wear of the seal faces and will
ultimately result in seal leakage.
New heating systems are usually contaminated by var-

ious materials such as construction debris, welding slugs,
pipe joint compound, mill scale, etc. It is of utmost im-
portance that such systems be cleaned out thoroughly
before putting pump into continuous operation.
Cleaning of a heating system is simple and easy. First

flush out system with cold water at city pressure to re-
move all loose foreign matter that penetrated into the
system. Afterwards boil out system with chemicals to re-
move dirt adhering to pipes.
Chemicals most commonly used for this procedure are

sodium triphosphate, sodium carbonate, or caustic soda,
but any nonfoaming detergents as used in dishwashers
can be applied.

Fill system with clean water, add cleanhag chemicals
1 lb. for every 40 to 50 gallons of water, (or Mfrs.

Instruction start pump and heat up system. Let system
run for a few hours, then drain and refill with fresh
water. Your pumps are now ready for continuous duty.
See cauticm beh)w .:
Stuffing bxc. arc less d,:licatc in operation than me-

clanical seals. No chemicd cleaning is necessary as on
mechanical seal pumps, but flushing out with cold water
is beneficial on this type of pump too.
After pump is started up adjust gland of stuffing box

evenly so that it drips from one to three drops of water

per minute. This drip is absolutely essential to prc,,nt
dumage to packing and shaft sleeve. It also prevents
overloading of motor. Excessive dripping may cause
air to enter pump under certain conditions.
Sump of’pump should be piped to any convenient

sewer or drain. A pipe tapping is provided for this pur-
pose at the side of the sump. Never plug this drain
tapping.

::(’AI.’TI(IN The a(l(litim ,,f ccrtai chemical additives

systems utili::ing TA(’O b;quipmenl, wids the w;tralty.





INSTALLATION OF EXTERNAL CIRCULATION TUBE

IMPORTANT
Before filling system with water, assemble external circulation
tube to pump casing as follows:

I. Screw nut into body until hand fight.

2. With a wrench continue tightening for about one and one-

half full additional turns. (It is not necessery to tighten nut
ell the way down)

INSTALLATION OF PUROCELL FILTER

IMPORTANT
I. Affech Filter to the pump by loosening the top bolt on the

frame and casing and slid bracket under bolt and Hghfen.

2. If Recirculatlng llne is installed remove from frame and
insert this end into inlet of Filter.

3. Affach llne from outlet of’the filter to seal retainer cap.

Taco. Inc. 1160 Cranston Street, Cranston, Rhode Island 02920
I.nho U.S.A.

TEco (Canada) Limited 1310 Aimco Blvd.. Mississauga. Ontado L4W B2

Telephone: (401) 942-8000 Telex: 92-7627

Telephone: 416-625-2160 Telex: 06.961179 Co9hp 1983 TACOo INC.





Instruction Sheet

Horizontal Circulators thru 120

Plant I.D. No. 001-318

APPLICATION:
I. Maximum recommended working pressure is 125 psi (862 K Pa).
2. Maxlmum water temperature must not exceed 240F.
3. Cast Iron Clrculators should be used for closed systems only.

4. Bronze circulators must be used in open or fresh water systems and potable water systems.

INSTALLATION:
1. Mounting position Circulators must be mounted with motor in a horizontal position.

2. Rotating casing Casing has an arrow on front which Indicates direction of flow. To rotate casing remove the

casing bolts, rotate casing and replace bolts. Make sure .qasket is properly located before tightening bolts.

3. Electrical connections Obsen/e all applicable codes when connecting to power supply. The motors do
not require overload protection.

4. Fill system It is good practice to flush a new system of foreign matter before starting circulator.

TO REPLACE MOTORS:

I. Disconnect wiring.
2. Loosen the two set screws at pump end of spring coupling, remove bolts between bracket and motor
and separate.

3. Loosen other set screw of coupling and remove coupling from old motor.
4. Slide coupler with single set screw over new motor shaft and tighten against fiat surface of shaft.

5. Place new motor assembly into bracket and replace bolts.

6. Extend pump end of spring coupling over impeller shaft 3/I 6" and tighten both set screws. If impeller and shaft
move into body during this operation, water will flow from weep hole in bracket. If this does occur, extend spring
coupler a little more or until water stops flowing. CAU11ON: UNDER NO CIRCUMSTANCES SHOULD 1HE WEEP HOLE
BE PLUGGED.

7. Rewire motor.

TO REPLACE SPRING COUPLING
Follow same procedure outline above.

LUBRICATING INSTRUCTIONS
Re-oil pump and motor annually with SAE No. 30 oli.

*CAUTION: Theadditionofcertain chemlcal additives tosystems utillzing TACOEquipment,voidsthewarranty.

COMPARE YOU’LL TAKE TACO
TACO, Inc., 1160 Cranston St., Cranston, RI 02920 (401) 942-8000 Telex: 92-7627

Printed USA
Copynght 1985

TACO, (Canada) Ltd., 1310 Aimco Blvd., Mississauga, Ontario L4W IB2 (416) 625-2160 Telex: 06-961179 TACO. INC

FI02-052 Effective 2/I/86 Supersedes: IS 100-1.2





REPLACING SEALS
Waterflowingfromweephole Inbracketnormallyindicatesdirtontheseatorsealneeds replacement. Beforetaking
pumpapartextend spring coupling and Impeller shaft Into bodyasfaras it will go. This will separatethe seal halves

and permita greaterflowthru theweeping holeandwash anyforeign matteroffthe seats. Releaseand Ifflowstops

it Indicates that the seals do not reuire replacement. If the flowdoes not’stop, loosen the two set screws on the

coupling and extend as far as It will go. If leak stops it means there was Insufficient tension on the coupling. If leak

continues, Indications are that the seal needs replacement. Ioceed as follows:

I. Disconnect wiring.

2. Valve off or drain system. :. ,.
3. Remove body bolts and pull entire assembly out of body.

4. Loosen the two set screws at pump end of spring coupler, file off any burrs on shaft and pull Impellerand shaft

from bracket.
5. P/out old seal seat from bracket with a screwdriver and old part from Impeller shaft with a palr of pllers.

6. Clean shaft and seal bearing surfaces thoroughly with clean cloth.

7. DipCARBON part of seal In waterto lubricate, placeon top of Impeller shaftwith carbon faclng up. Push down

on shaftwith palm ofhand asfaras It will go. Then with both thumbspush all thewaydown maklng certain that

prongsengagethe holes In the impeller. Ifthere are no holes in the Impeller, breakoff the prongswith a pair

of pliers and smooth burrs with a file.

8. Separate rubber from ceramic part, wet it and set Into recess In bracket. Set ceramic seal Into rubber with

seat facing out by starting ata slightangle first, then pushing awayand down slmultaneously. The rubber rings

should not be folded over during the operation. Make certain that both the rubber and ceramic are

"bottomed" squarely.
9. Clean both seal surfaces with a clean llntless cloth.

I 0. Placeafewdropsofoil along the Impellershaftand push slowlywitha ’vistlng motionthrough ceramlcpart Into

bracket and spring coupling.

1 I. While holding Impellerand shaft with seal faces mating, insert an Allen wrench into one of the set screws in the

coupling, extend spring 3/16".
12. Remove old body gasket, clean surfaces and replace with new gasket.

13.
14.

.15.

Place entire assembly into body, replace and tighten bolts gradually and evenly all around.
Refill system. If water leaks from weep hole in bracket Increase tension on spdng coupling sllghfly more or until

leak stops.
Rewire motor.





Heat Exchangers

INSTALLATION

1. Allow sufficient clearance for removal of tube bundle.
2. After initial start and run at operating temperatures and pressures, shut down and tighten head

bolts.
3. Make certain that tubing is full of water before introducing steam or hot water into shell,

otherwise flashing or noise may occur.

CLEANING

Shell and tube bundle should be flushed out periodically. If cleaning is necessary, remove head and
bundle to clean inside of shell and outside of tubes. Replace gaskets if necessary.

If unit is installed in a hard water area, inside of tubing can be cleaned as follows:

ft. Break water connections and plug bottom opening.
2. Fill the tubes with a solution of 1 part muriatic acid to fl0 parts of water and allow to stand

for 2 hours:
CAUTION: A longer period may cause damage to the copper tubing.

3. Drain off and flush thoroughly with clean water.
4. Re-assemble unit.

NOTE

Commercially available cleaners may also be used.

REPLACEMENT PARTS

When ordering replacement parts specify

t) Complete Model Number
2) Date of Manufacture
3) Special Materials if Required

Normally, the only replacement parts required would be:

1 Tube Bundle
1 Set of Gaskets

NOTE: When ordering replacement tube bundles care must be take to insure correct construction
and proper materials. Units manufactured prior to 1974 should have the prefix RUX.
Example: A replacement bundle for a B10212-L built in 1970 would be a RUX10212-L.
Replacement heads are also available if required.

Quali  Throu c h Design COMPARE.
TACO, INC. 1160 Cranston St. Cranston. RI 02920 (401) 942-8000 Telex: 92-7627 PrintedinUS.A

Copynght 198

TACO (Canada) Ltd. 3090 Lenworth Drive. Mississauga. Ontario. Canada Telex: 06-961179 TACO. INC

Form N0.F202-001 Effective 5/1/81 Supersedes IS200-1





Instruction Sheet
102-006

,UPERSEDES: IS 102-006 dated 3/1/85

PLANT I.D. #001-924
Boiler Feed Valves

(Reducing Valves)
Models 329-3, 329-T3 and 335-3

Dual Controls
Models 334-3 and 334-T3

RATINGS
Boiler Feed Valve (Reducing Valve)

Supply pressure at inlet
Factory setting of system side
Setting Range

Relief Valve in Dual Control
Set to relieve at 29 psi-30 psi

Temperature--212 F max.

100 psi max.
12 psi
5 psi to 25 psi

DESCRIPTION
The Boiler Feed Valves are adjustable pressure reducing valves that automatically maintain system pressure.
They are equipped with a "fast fill" lever that can be used to override automatic closing during purging.

329-3: 1/2" union connection with a sweat tailpiece at inlet end and a threaded connection at the

outlet end.
329-T3: same as 329-3 except the inlet union connection is threaded.
335-3: 3/4" cast brass body with threaded connections at body ends.

The Dual Control consists of a 329 Boiler Feed Valve with an in-line pressure relief valve connected at its

outlet end.

334-3: t/d’ union connection at inlet with sweat tailpiece and a threaded connection at the outlet end.

334-T3: same as the 334-3 except the union end tailpiece is threaded.

INSTALLATION
1. Install the Boiler Feed Valve or the Dual Control in a hori-

zontal position in the cold water supply pipe to the boiler.

2. Install a shut-off valve on the upstream side of the Boiler

Feed Valve. This valve, provided for isolation purposes
during maintenance, must be open at all times during
operation so that the Boiler Feed Valve can maintain

pressure automatically.

3. Flush out the supply pipe to clear it of chips, scale, dirt, etc.
before connecting it to the inlet of the Boiler Feed Valve.

4. Connect a pipe from the bottom "DRAIN" connection of
the Relief Valve in the Dual Control. Direct it to some
convenient open drain, such as a floor drain or set tubs.
Always obey local regulations. DO NOT install a valve of
any kind in the drain pipe. The pipe must always pitch
down from the valve, with no part of it above the valve,
and be no smaller in size than the valve drain
connection size.

SYSTEM
RETURN

TO SYSTEM

HOT WATER
BOILER

BOILER FEED
VALVE OR COLD WATERDUAL CONTROL SUPPLY

SHUT-OFF
VALVE

TO DRAIN

COMPARE. YOU’LL TAKE TACO.
Taco, Inc., 1160 Cranston Street, Cranston, R102920. Telephone:401/942-8000. Telex: 92-7627.

Tao (Canada), Ltd., 1310Almco Blvd., Mississauga, Ontario L4WIB2. Telephone:416/625-2160. Telex: 06-961179.

Printed in U.SJk

Form No. F-102-006 Effective August 1, 1989





OPERATION

1. To fill the system, open the shut-off valve upstream of the Boiler Feed Valve. This valve must

always be kept open when the system is in operation.

2. The FAST FiLL lever must be pushed all the way over to the side of the cover slot, over the

"A" on the cover flange for AUTOMATIC operation. The supply water will flow into the

system until it is full and under pressure.

3. The Taco Boiler Feed Valves have such a high flow capacity that the FAST FILL feature is

not usually needed during filling. It is supplied for use during purging of the system. By

moving the lever down and to the side over the "O" on the flange of the cover (OVEFIFIIDE

position), the valve will be held open, overcoming the closing action of pressure increases

against its diaphragm.

4. After filling and purging, the FAST FILL lever must be placed at the AUTOMATIC ("A" side)

position. Under system pressure the lever will move up and be secured in the notch. The

lever should not be moved during system operation. This position allows the valve to

maintain normal pressure in the system automatically.

AUTOMATIC POSITION
NORMAL OPERATION

The Boiler Feed Valve is factory set to deliver water to the boiler at 12-14 psi. This pressure is

sufficient for a 3-story building. To determine the required pressure if the factory setting is

not sufficient to lift the water to the highest radiation, calculate the number of feet from the

regulator to the top of the highest radiation. Multiply this by .43 and add 3 psi. This is the

pressure needed to raise the water to the highest radiation and keep it under sufficient

pressure. To increase the valve setting, loosen the locking nut on the adjusting screw

at the top of the valve. Now turn the adjusting screw in (clockwise) slowly until the gauge

indicates the pressure calculated. Then lock the adjusting screw with its locking nut.

The pressure relief valve of the Dual Control is non-adjustable and is set to relieve at 30 psi.

CAUTION: The addition of certain additives to systems utilizing Taco

equipment voids the warranty. Avoid oil. Oil-free antifreezes,

ethylene glycol and propylene glycol are acceptable.





NUMBER

IS-40(F1.1(281)

INSTRUCTION SHEET

Effective: March 1, 1981
Supersedes: IS400-2o

dated 7/30/76

AIR

CONTROL

Select proper size based on flow (GPM) fhru System

Taco Air Control

Less Strainer

Maximum Flow

GPM

Taco Air Control

With Strainer

80 AC2FAC2
AC25 130 AC25F

AC3 190 AC3F

-AC4 330 AC4F
AC5 550 ACSF
AC6 900 AC6F

AC8 1500 AC8F
AClO 2600 AClOF

AC12 3400 AC12F

AC14 4700 AC14F

AC16 6000 AC16F

AC18 8000 AC18F

AC20 10000 AC20F

2--Install Air Control in Supply Line between boiler and pump(s} as indicated in

Diagram on reverse side.

3- Install Expansion Tank (s) as close to Air Control as possible with horizontal pipe

(if any) pitching up to tank.

4--If a shutoff valve is installed in Ezpanslon Tank line, use a Gate Valve and make

certain it is fully open when system is in operation.

connection for a Vent is provided at the fop of the Air Control.

When the system is first filled, .all you have o do is Vent heating units and high

polnfs if necessary for quick lling. Thereafter, any entrained air is separated con-

tinuously as iwater is pumped thru the Air Control.

Taro. Inc. 1160 Cranston Street, Cranston, Rhode Island 02920 Telephone: (401) 942-8000 Telex: 92-7627

Teo (Canada) Ltd. 3090 Lenworth Drive, Missisu, Ont=rio Telephone: (416) 625-2160 Telex: 06-961179





AI R CONTROL

\\\

TACO ASME
EXPANSION

TANKS

II

I14 CONN.
FOR VEN
BOILER

AIR
CONTROL

TACO
REDUCING

COLD WATER
SUPPLY

TO SYSTEM





NUMBER

PL300-2.3

REPLACEMENT
PARTS
LIST

Effective: June 1, 1989
Supersedes: PL300-2.3

dated 6/I/83

FOR FOLLOWING MODEL NUMBERS:

BM or CC: 2008 2012 2508 2510 3008 & 4006

SB or BB: 2008 2012 2508 2510 3008 & 4006

WHEN SELECTING AND ORDERING PARTS, ALWAYS REFER TO SERIAL NUMBER ON NAME PLAI:E
Example

FLANGE SIZE

NOMINAL IMPELLER DIAMETER

ACTUAL IMPELLER DIAMETER

2008 7.9 B5B2

FRAME SIZE & STYLE

MATERIAL OF CONSTRUCTION

SEAL OR PACKING DESIGN

FILTER KIT (900-1)
Repl. Cartridge for above (900-439)
Filter Cap Gasket (900-783)

All items above not shown on this sheet.

It No.
No. Recld.

2 8

3

4

6

8

8

16 4

17

275 2

276

PART NO. PER PUMP SIZE REMARKS
OESCRIPTION

2001 2012 300| 4006

Suction Cover 920-003C 884-003C 934-003C 93803C Iron Only

Suction Cover Bolts 10-216 10-211 10-216 10-230

912-(]05RP 868-004RP 912-005RP 91805RPSuction Cover ’0’ Ring

Impeller Bolt (SS) 10-257

Casing (Mech. Seal)

10-259 10-257 10-251

Impeller Washer 926-004RP 9264X]4RP 926-(X]4RP 9264]04RP

Impeller 920-0(]2B 884002B 934-005B 938:]02B Ez. Only

Impeller Key (S) 13-104 13-105 13-104 13-104

920-030RP 884-007RP 934021RP 938-021RP w/Thrott. Bush

Casing (PockEl’)

Casing Bolt

884-(]09RP

10-201

920-032RP 934-023RP

10-20110-201

2S01 2S10

9284]3C 922-003C

10-216 10-211

912-O0,SRP 862-005RP

10-257 10-257

92604RP 926-004RP

928-002B 922C)2B

13-104 13-1C

928-021RP 922024RP

928-023RP 922-026RP

16-102 15-102

9(]O-[]RP RP

9(]0-798RP 9C]0-798RP

9(]0-728 728

938-(]23RP

10-201

w/Thrott. Bush

3/8-16x1-1/8

Drain Plug 16-102 16-104 16-102 16-102 3/8 NPT

Slinger Ring 900-044RP 900-044RP 900-044RP 9(]0-044RP

Belleille WaheP 900-053RP (;K]0-053RP 900-0,53RP 900-053RP

Fitting 9(]O-798RP 90G-798RP 9C0-798RP 90-798RP

Tul 9O0-728900-728 9(]0-728 9(]O-128

Telel3hone: (401) 942-8000 Telex: 92-7627Taco. Inc. 1160 Cranston Street, Cranston. Rhode Island 02920
bfno U S A.

Taco (Canada) IJmtecl 1310 Aimco Bvd. M,sssauga. Ontario L4W 182 Te,t:x’e: 416-625-2160 Telex: 06-961179
F304-004





FRAME SIZE & STYLE 0000-00-X_..X00

B1

B2

B3

B6

BALL BEARING DESIGN:

SLEEVE BEARING DESIGN:

SLEEVE BEARING DESIGN:

SLEEVE BEARING DESIGN:

Update pump with 840-124RP Complete Frame Assembly. Please furnish all name-

plate data to insure proper updated nameplate.

Update pump with 840-124RP Complete Frame Assembly. Please furnish all name-

plate data to insure proper updated nameplate.

Update pump with 840-124RP Complete Frame Assembly. Please furnish all name-

plate data to insure proper updated nameplate.

Update pump with 840-124RP Complete Frame Assembly. Please furnish all name-

plate data to insure proper updated nameplate.

B4 CLOSE COUPLED (CC)

NEMA
FRAME
Size "T"

143

145

182

184

213

215

254

256

284

NEMA ITEM 13
FRAME FR. BOLT
Size "U" Part No.

48 10-201

56 10-201

182 10-201

184 10-201

213 10-223

215 10-223

254 10-223

256 10-223

285 0-223

286 10-223

10-223

ITFJ15
PUMP FR.
1750"T"

ITEM 15
PUMP FR.
3450 "T"

900-12

ITEM 15
PUMP FR.
1750 "U"

920-003

920-004C

ITEM 15
PUMP FR.
3450 "’U"

920-004C

g28-004C

28-004C

900-125C

900-12C

B5 BALL BEARING DESIGN:

Item No. NO. Req.

74

15

42

5O

52 4

59 2

63

82

191

289

29O 2

297

DESCRIPTION
Frame Assembly (complete)

Frame

Shaft

Bearing Plate Gasket

Bearing Plate Bolt

Drain Plug

Ball Bearing

Ball Bearing

Retainer Ring

Bearing Cover Plate Aszembly

PART NO.

840-124RP

840-111

M0-113RP

84G-123RP

10-230

lb-111

80-114RP

8O-071P

15-105

M0-120P

Lubrication Fitting 15-200

End 20-3

REMARKS REMARKS

Add S for Stainless Steel

3/8 16 x

1/8 NPT Brass





SEAL OR PACKING DESIGN O000-O0-OOX___O

MECHANICAL SEAL

10 29 28

PACKING

3 10 21 20 23 24

67

TYPE B STANDARD. TYPE D HI-TEMP. TYPE P PACKED. TYPE E CERAMIC.

Item
No.

3

9

10

20

21

22

23

24

28

29

91

30

32

35

67

NO.

2

2

’1

4

DESCRIPTION
SEAL--OR PACKING DESIGN

REMARKS

Sleeve 900-027BRP 900-027BRP

Sleeve Gasket 920-007RP 920-007RP 920-007RP 920-007RP

Type ’B’ Type ’O’ Type ’P’ Type ’E"

’O" FHng See Page

Impeller Spacer 920-02bRP 900-026RP NA 900-026RP

Throttle Bushing 920-01bfP 920-01bRP 920-008RP 920-016RP

Packing Set N/A N/A 900-241RP NA

Studs N/A N/A 9(X3-0"29RP NA

Filler Ring (Not shown) N/A N/A 9(X330RP NA

Gland N/A N/A 9"20-015BRP NA Bronze Only

Hex Nuts N/A N/A 12-129 NA 3/8 16

Retainer Cap Gasket 920-014RP 920-014RP N/A 920-014RP

Water Seal 900-024RP 900-087RP N/A 900-215RP

WATER SEAL KIT 840-128BRP 840-128DRP N/A 840-128ERP Incl. Items No. 28j 29, 35 & 67

Retainer Cap Bolts 10-208 10-208 N/A 10-208 3/8 16 x 7/8

Seal Retainer Cap (Z20TzORP 20-020RP N/A O20-0"20RP

<Z20-(X)bRP 900-027BRP





MOTOR PARTS NOT PART OF SERIAL NUMBER
-Motor Frame Sizes Must be Specified When Ordering Parts Shown Below-

tem No. DESCRIPTION
No. leqd.

65 Base Plate

77 2 Spacer

78 2 Frame Spclcer

50 Couoler

38 4 Mt Lck. Wshr.

38 4 MIT. Lck. Wshr.

38 4 Mtr. Lck. Wshr.

62 4 Frm. Lck. Wshr.

13 4 Mtr. Hx. Hd Bit.

13 4 Mtr Hx. Hd. BIt.

13 Mtr Hx. Hd. Bit

13 MtT Hx. Hd. Bit.

61 4 Fr Hex. Hd. Bit.

61 4 Fr Hex. hd.

79 4 Spc Hx Hd Bit

55 Coupler Key

47 Coupler Guard

48 4 CG Rd.Hd. SEw.

111 CO{JIb. Inserl"

Item No, DESCRIPTION

65 Base Plate

MOTOR FRAME SIZE (NEMA STD.) ’f’

143-145T 182T 184T 213T 215T 254T

820-957

840-098C

820-957

840-003C

NA

820-957

840-O04C

NA

840-418

840430,5C

NA

900-193 (X)0-206 900-206 900-195

14-104 NA NA NA

NA 14-I01 14-101 14-I01

840-418

NA

900-195

NA

14-101

840418

840.041C

900-197

NA

REMARKS

5/16
3/8

NA NA NA NA NA 14-I00 7/16

10-214 NA NA NA NA NA 5/16-18xl 1/4

NA 10-221 10-221 10-221 0-221 3/8-16xl 1/4

NA NA NA NA NA 10-209 7/1-14xI 1/

NA NA NA NA NA NA 7/16-14xl V,

10-238 10-23810-238

NA

10-238

NA
10-238 10-238

NANA NA

I/2-13x1%
I/2-13x21/2

10-230 10-230 0.230 0-230 0-230 3/8-16xl

13-100 13-100 13-100 13-100 13-100 13-100 1/4xl/4x11/2

820-796 820-796 820-796 820-796 820-796 840-125

256T

10-408 10-408 10-408 10-408 1048 10-408 I/4-20x3/8

900-512 900-512 900.512 900-513 900-513 900-514

REMARKS
286TS 324TS 326TS

MOTOR FRAME SIZE (NEMA STD.) ’T

284TS 286T

840.418 840-419 840-419 840-419 840-419

NA NA NA

284T
840-419 840-419

NA NA

840-107 840-107
77 2

78 2

38 4

38 4

38 4

62 4

13 4

13 4

13 4

13 4

61 4

79 4

47

111 4

Spacer

CouDler
Mtr. Lck. Wshr.

NA

g00.197

NA

NA

840-I06

900.538

NA

840-106

900.197

NA

Mtr. Lck. Wshr NA NA NA

MIT Lck. Wshr 14-100 14-100 14-100

Rm Lck. Wshr 14-102 14-fi02 14-I02

Mtt. Hx. Hd. Bit

MIT Hx. Hd. Blt

NA NA

NA NA

Mh’. Hx. Hd Bit 10-209 NA

Mtr. H)c Hd. Bit

Ft. Hex. Hd. Bit.

NA 10-202

10-238 NA

Fr. Hex. Hd Bit. NA 10-217

NA NA

13-10(]

SD’. Hx. Hd Bit

Coupler Key

Couplr Guard 840.125

13-100

840-125

104O8

900-515
CG. Rd. Hd Scw.

Coup. Insert

10-408

900-514

NA

NA

NA

10-202

NA

10-217

NA.

13-100

840-125

10-408

900-514

840-106
900-538

NA

NA

14-100

14-102

NA

NA

NA

10-202

NA

10-217

NA

13-100

840-125

840-106

900.199

14-100

14-102

NA

10-202

10-217

13-100

840-125

9OO-538

NA

NA

14-I08

14-102

NA

NA

NA

10-248

10-231

NA

13-100

9O0-538

14-108

14-102

10-248

10-231

13-100

10-4088 10408 10-408

900-516 900-515 900-575 900575

5/16

3/8
7/16
1/2
5/16-18x11
8/8-16xi V4

7/I0-14x11/2

7/16-14X1%
1/2-13xi%
1/2-13x21/2
3/8-16xl
1/4xl/4x11/2

I/4-20x3/8

MATERIALS OF CONSTRUCTION 0000-00-000X

DESCRIPTION STANDARD BRONZE
CONSTRUCTION FITTED

ALL
BRONZE

ALL
IRON

REMARKS
"NO LONGER
AVAILABLE





104-003

REPLACEMENT
PARTS
LIST

Effective: April 1, 1989
Supersedes: 104-003

dated 4/15/87

REPLACEMENT PARTS
FOR 110 Through 120

REFER TO 103-104 for LIST PRICES

ITEM #3 BODY GASKET

MODEL NUMBER PART NUMBF’r3

HC, 110, 112 & 117 110-364RP

HDH, 111,113 & 120 120-009RP

ITEM #8 BODY

MODEL NO. CAST IRON BRONZE

HC, 110 & 112 110-226RP 110-226BRP

HDH & 111 111-004RP 111-004BRP

113 113-001RP 113-001BRP

120-1 tO 120-5 NA NA

120-6 to 120-12 120-083RP 120-083BRP

ITEM #25 IMPELLER & SHAFT

MODEL NO. CASTIRON BRONZE

HC, 110, 110& 110B 110-207RP 110-207RP

HDH, 111 & 111B 111-053RP 111-053RP

112, 112C & 112B 112-043RP 112-055RP

113, 113C & 113B 113-009RP 113-009RP

120-1 to 120-5 120-056RP 120-060RP

120-6 to 120-12 120-038RP 120-054RP

ITEM #29 SEAL

MODEL NO. PART NO.

All 110 to 120-12 110-275RP

ITEM #31 MOTOR ASSEMBLY

MODEL NO. PART NO.

HC & 110 & 117 110-223RP

HDH, 111 & 113 110-185RP

112 112-074RP

All 120 120-105RP

ITEM #56 COUPLER

MODEL NO. PART NO.

All 110 to 120-12 110-009RP

ITEM #74 BRACKET ASSEMBLY

MODEL NO.

HC, 110& 117

HDH & 111

112

113

120-1 to 120-5

120-6 to 120-121

CAST IRON BRZ. FITTED BRONZE

110-361RP 110-361RP 110-362BRP

111-058RP 111-058RP 111-059BRP

112-120RP 112-103BRP 112-103BRP

113o013RP 113-013RP 113-012BRP

120-076RP 120-078RP 120-077BRP

120-067RP 120-069RP 120-068BRP





ITEM #113 FLANGE GASKET SET

MODEL NUMBER PART NUMBER

Flat Red Rubber 110-023RP

Round Cork (Thick) 110-227RP

110 to 113 110-339RP

120-1 to 120-5 120-008RP

120-6 to 120-12 1600-169RP

ITEM #161 GASKET KIT

PART NO.MODEL NO.

110 to 113

120

110-127RP

120-073RP

ITEM #36 FLANGE SET

MODEL NO. CAST IRON BRONZE

120-1 to 120-5 120-044RP 120-044BRP

120-6 to 120-12 1600-032RP 1600-032BRP

MOTOR ASSEMBLY L/MOTOR

MODEL NO. & HP PART NO.

110 (1112 HP) 110-082RP

111 & 113 (1/8 HP) 110-008RP

112 (1/3 HP) 110-042RP

120 (1/6 HP) 110-008RP

ITEM
Flange Set
%’, 1", 11/4", & 1V2"
Interchangeable.
Refer to Price Sheets
103-003. For 120
models with 2 holes,
specity 1600-032BRP
for Bronze, 1600-032RP
for Cast Iron.

For 120 models with 4
holes, specify 120-044RP
for Cast Iron, 120-044BRP
for Bronze.

Taco. Inc. 1160 Cranston Street, Cranston, Rhode Island 02920
ltho USA.

Telephone: (401 942-8000 Telex: 92-7627

F1 O4-003 ]’aco (Canada) Limited 1310 A=mco Blvd., Mssssauga. Ontario L4W 1B2 TelePhone: 416-625-2160 Telex: 06-961179





REPLACEMENT
PARTS
LIST FOR FOLLOWING MODEL NUMBERS

NLIM|,| tr Effective: April 15, 1987 FM1210, 1510 & 2010

304-027 sope,,ede,: 3o,-o27
dated 1/31/86

NUMBER ON NAME pLATE

WHEN SELECTING AND ORDERING PARTS, ALWAYS REFER TO SERIAL MOTOR

MATERIAL OF coNSTRUCTION

1510
1210

DESCRIPTION
31144-" 12-111

12-111 16-102
Nut_. 16-102
__S._q_:-U 646-517
Gast -124-4 646-517-445"7
irnpeitcr (Brz.) -951-7
impe’,ler Washer 13-119
Imp’ller Bolt 13-I 19
im .p_eller Key ,-950-1

34114 -124-1
Stud 34114-21
Wear Ring -445-4 -07 ,-939-8

___P,in_g__ NA
iowel Pin NA NA

vet Wear Ring {CI NA
ve--Wear Ring

2010

1

16-102
950-1

13-119

-939-8
NA
NA

FORM NO. 304-027





FRAME SIZE & STYLE

FRAME PARTS FOR "B" SIZE PUMP

ITEM NO.
72

57
58

59

NO. REQ. OESCRIPTION
Frame Assembly
Frame
Hex Hd. Screws
Bearing Cover

PART NO.

Grease Fitting

37652-108-122-Z
37652-108-122-6

10-215

37224-609-122-5

REMARKS
All Above Assembled As A Unit

60 2 Ball Bearing 862-101

61 Shaft 36811-516-266-9

62 Deflector 34112-193-005-4

63 2 Retaining Ring 15-129

64 Retaining Ring 15-126

65 2 25731 108-000-1 Not Shown

66 Washer 14-102

67 Bolt 10-234

Not Included with frame

Not included with frame

COVER MODULE FOR "B" SIZE PUMPS

SEAL OR
PACKING TYPE DESCRIPTION 1210 1510 2010

B-D-E Cover 37165-418-124-9 37165-418-124-9 37165-418-124-9

P-Y Cover 37167-419-124-4 37167-419-124-4 37167-419-124-4

Stud 21712-334-950-7 21712-334-950-7 21712-334-950-7

Nut 12-110 12-110 12-110





TAB PLACEMENT HERE

DESCRIPTION:

/Tab page did not contain hand written information

Tab page contained hand written information
*Scanned as next image

Confidential Records Management, Inc.
New Bern, NC
1-888-622-4425
9/08







LOUISVILLE. KY. 40216

,../.,, .,:.-/.’.,=.’" Date No.
4-7-86 42E

VORTEX IMPELLER INSTALLATION

All Zoeller Company Vortex design pumps utilize a thread locking
adhesive to secure the impeller to the shaft. (Note: The 54 & 56 are
not Vortex design pumps.) Always use a thread locking adhesive when
replacing any vortex impellers to insure the impeller will remain on
the shaft. See chart below for correct adhesive for various units.

Series
54 & 56 (Not Vortex)
53, 55, 57, 59
All other series

Adhesive
(None required)
Loctite # 222
Loctite # 262

Loctite products are available through industrial suppliers.

NOTE: Please refer to Loctite Manufactures Recommendations as to the
shelf life of their products.

Instructions

1. Thoroughly.clean and dry threads on rotor shaft and impeller.
(Oil, dirt and grease destroy the adhesive’s bonding strength).

2. Place bead of loctite adhesive on threads of the rotor shaft
(see Fig. i).

3. Place impeller carefully on the shaft and tighten until the
impeller touches the ceramic seal. Sight check to insure
seal alignment. Tighten impeller until it bottoms out on the
rotor shaft.

FIG.

News 8
News 8 Views
Date No. Subject

Supersedes
, No.

4-7-86 42E Vortex Impeller Installation 42D





Bent switch arm, float
rod or guard indicates
abuse or alteration.

Z ELLEI L
3280 OLD MILLERS LANE
LOUISVILLE. KY. 40216

VISUAL INSPECTION AIDS

Date No.
2-23-89 14B

Lve heat or chemical can cause
swollen or deteriorated Boot.
Indicates abuse.

Pump model and date---code (date code, or
revision letter, &
month/year follows
model number on tag).

Excessive heat and/orJ
chemicals cause
discoloration, bulges,
roughness or sponge
appearance. Indicates
abuse.

Cord pulled loose,
frayed, cut or
damaged indicates
rough handling and
abuse.

Ground pin
cut off or pulled
out indicates abuse
or an illegal
alteration.

Spray here on 50/90 Series
is not a leak but a vent.
Must be open and clear of
debris to prevent air lock.
Note: Any pump installed
with a check valve must
have a vent hole here or
between discharge of pump
and check valve to prevent
air lock.

Pump housing, base, strainer
or impeller coated with mineral
deposits or clogged with mud,
concrete or debris indicates
abuse.

Cracked or broken castings or parts
indicate rough handling, abuse
or shipping damage.

News 8 Views
News 8, Views
Dote NO. Subject

leet
Super sedes

No.

2-23-89 14B VISUAL INSPECTION AIDS 14B 7-14-87









NOTICE TO INSTALLING CONTRACTOR: Instructions must remain with installation.

./O..,,._G..’_O P.O. BOX 16347-LOUISVILLE, KY. 40216

 INSTALLATION INSTRUCTIONS

FM0447

O389

8d’persedes
0288

RECOMMENDED MODELS
SEWAGE EFFLUENT* DEWATERING

262 Series
266, 267, 268 Series
282, 284 Series
293, 294, 295 Series
292 Series

53, 55, 57, 59 Series
97 Series
137, 139 Series
161,163, 165 Series
185, 188, 189 Series

All Models

*Effluent systems should specify that pumps should not handle solids exceeding three fourths inch 3/,,) in
order to prevent large solids from entering leeching fields, mound systems and etc. (50/90 Series have 1/2", 130
Series have 160/180 Series have %", solids capability.) Where codes permit, sewage pumps can be used
for effluent systems.

PREINSTALLATION CHECKLIST--ALL INSTALLATIONS
1. Inspect your pump. Occasionally, products are damaged during shipment. If the unit is damaged, contact your dealer before
using.

2. Carefully read the literature provided to familiarize yourself with specific details regarding installation and use. These materials
-,,uld be retained for future reference.

3. Make sure there is a properly grounded receplacle available. All pumps are furnished with provisions for proper grounding to
protect you against the possibility of electrical shock.

(SEE WARNING BELOW)
4. Make certain that the receptacle is within the reach of the pump’s power supply cord. DO NOT USE AN EXTENSION CORD.
Extension cords that are too long or too light do not deliver sufficient voltage to the pump motor. But, more important, they could
present a safety hazard if the insulation were to become damaged or the connection end were to fall into the sump.
5. Check to be sure your power source is capable of handling the voltage requirements of the motor, as indicated on the pump name
plate.

6. Make sure the pump electrical supply circuit Is equipped with fuses or circuit breakers of proper capacity. A separate branch
circuit is recommended, sized according to the "National Electrical Code" for the current shown on the pump name plate.
7. Testing for Ground. As a safety measure, each electrical outlet should be checked for ground using an Underwriters Laboratory
Listed circuit analyzer which will indicate if the power, neutral and ground wires are correctly connected to your outlet. If they are
not, call a qualified licensed electrician.

8. For Added Safety. Pumping and other electrical equipment must be connected to a three prong grounded receptacle with integral
ground-fault circuit interrupter, (GFCI)
9. WARNING: The installation of automatic pumps with mercury float switches or non-automatic pumps using auxiliary mercury float
switches is the responsibility of the installing party and care should be taken that the tethered float switch will not hang up on the
pump apparatus or pit peculiarities and is secured so that the pump will shut off. It is recommended to use rigid piping and fittings
and the pit be 18" or larger in diameter,

10. Intormation vent hole purpose. It is necessary that all submersible sump, effluent, and sewage pumps capable of handling
various sizes of solid waste be of the bottom intake design to reduce clogging and seal failures. If a check valve is incorporated in the
installation, a vent hole (approx. 3/16") must be drilled in the discharge pipe below the check valve and pit cover to purge the unit of
trapped air. Trapped air is caused by agitation and/or a dry basin. This vent hole should be checked periodically for clogging. The 50
Series pumps have a built in vent hole.

CAUTIONS & WARNINGS
WARNING:
FOR YOUR PROTECTION, ALWAYS DISCONNECT PUMP FROM ITS POWER SOURCE BEFORE HANDLING. Single phase pumps
are supplied with a 3-prong grounded plug to help protect you against the possibility of electrical shock. DO NOT UNDER ANY
CIRCUMSTANCES REMOVE THE GROUND PIN. The 3-prong plug must be inserted into a mating 3-prong grounded receptacle. If

installation does not have such a receptacle, it must be changed to the proper type, wired and grounded in accordance with the
.,.onal Electrical Code and all applicable local codes and ordinances. Three phase pumps must be installed in accordance with the

National Electrical Code and all applicable local codes and ordinances.

CAUTION: Installation and checking of electrical circuits and hardware should be performed by a qualified licensed electrician.

CAUTION: Repair and service should be performed by Zoeller Company Authorized Service Station only.
CAUTION: Dewatering sump pumps are not designed for use in septic tanks to handle sewage or effluent.

CAUTION: Maximum continuous operating temperature for standard model pumps must not exceed 130F 54C.





All installations mustcomply with all applicableelectrical and plumbingcodes, including, but not limited to, National Electrical Code, local, regional, and/or

state plumbing codes, etc.

TURN
ON

TURN

OFF

TYPICAL SEWAGE INSTALLATION-RECOMMENDED INSTALLATION

( Electrical wiring and protection must be in accordance with National Electrical

Code and any other applicable state and local electrical requirements.

( Install proper Zoeller unicheck (combination union and check valve), preferably
just above the basin to allow easy removal of the pump for cleaning or repair. On
sewage, effluent or dewatering, if high head installation is required, use Zoeller

Series PVC type check valve with compression end fittings on 11/2" and 2" installation;

on 3" use 30-0160. See (6) below.

) All installations require a basin cover to prevent debris from falling into the basin
and to prevent accidental injury.

() Gas tight seals are required in all sewage installations to contain gases and odors.

() Vent gases and odors to the atmosphere through vent pipe.

When a Unicheck is installed, drill a 3/16" dia. hole in the discharge pipe even with
the top of the pump. The 50 Series pumps have a built in vent hole. NOTE: The hole

must also be below the basin cover.

( Securely tape or clamp power cord to discharge pipe clear of the float
mechanism.

(. Use full-size discharge pipe.

( Basin must be in accordance with applicable codes and specifications.

Pump must be level and float mechanism clear of sides of basin before starting
pump.

( Basin must be clean and free of debris affer installation.

TUriN

TYPICAL EFFLUENT INSTALLATION-RECOMMENDED INSTALLATION

() Electrical wiring and protection must be in accordance with National Electrical
Code and any other applicable state and local electrical requirements.

( All installations require a basin cover to prevent debris from falling into the basin,

and to minimize accidental injury.
(Wire pump to power through a Zoeller J-Pak; watertight junction box or

watertight splice. NOTE: Watertight enclosure is a must in damp areas.

() Use full-size discharge pipe.

() Install proper Zoeller unicheck (combination union and check valve), preferably
just above the basin to allow easy removal of the pump for cleaning or repair. On
sewage, effluent or dewatering, if high head installation is required, use Zoeller
Series PVC type check valve with compression end fittings on lh,, and 2" installatir’,..
on 3" use 30-0160. For below cover installation useZoeller model 30-0200on 11/, pipe,
and PVC compression end check valve on 2 or 3 inch pipe. See (6) below.

( When a Unicheck is installed, drill a 3/16" dia. hole in the discharge pipe even with
the top of the pump. The 50 Series pumps have a built in vent hole. NOTE: The hole
must also be below the basin cover.

( Securely tape or clamp power cord to discharge pipe clear of the float
mechanism.

() Pump must be level and float mechanism clear of sides of basin before starting
pump.

() Install blocks or bricks under pump to provide a settling basin.

( Basin must be clean and free of debris affer installation.

OFF

TYPICAL DEWATERING INSTALLATION-RECOMMENDED INSTALLATION

( Electrical wiring and protection must be in accordance with National Electrical
Code and any other applicable state and local electrical requirements.

( install proper Zoeller unicheck (combination union and check valve), preferably
just above the basin to allow easy removal of the pump for cleaning or repair. On
sewage, effluent or dewatering, if high head installation is required, use Zoeller 30
Series PVC type check valve with compression end fittings on 11,,, and 2" installation;
on 3" use 30-0160. For below cover installation use Zoeller model 30-0200on ," pipe,
and PVC compression end check valve on 2 or 3 inch pipe. See (4) below.

All installations require a basin cover to prevent debris from falling into the basin
and to prevent accidental injury.
( Securely tape or clamp power cord to discharge pipe clear of the float
mechanism.

( Minimum 18" dia. x 24" deep basin.

() When a Unicheck is installed, drill a 3/16" dia. hole in the discharge pipe even with
the top of the pump. The 50 Series pumps have a built in vent hole. NOTE: The hole
must also be below the basin cover.

Use a full-size discharge pipe.

*() Pump must be level and float mechanism clear of sides of basin before startincj
pump.

() Install blocks or bricks under pump to provide a settling basin.

Basin must be clean and free of debris affer installation.

*Check specific control installation instruction for other type control usage.





SERVICE CHECK LIST
WARNING: ELECTRICAL PRECAUTIONS Before servicing a pump, always shut off the main power breaker anl tlen d’nplug

the pump making sure you are not standing in water and are wearing insulated protective sole shoes. Under flooded

conditions, contact your local electric company or a qualified licensed electrician for disconnecting electrical service priortp
pump removal.

WARNING: Submersible pumps contain oil which becomes pressurized and hot under operating conditions- allow 21/2 hours

after disconnectinl betore attem_pting service.

CONDITION
A. Pump will not start or run.

B. Motor overheats and trips overload or blows

fuse.

C. Pump starts and stops too often.

D. Pump will not shut off.

E. Pump operates but delivers little or no water.

F. Drop in head and/or capacity
after a period of use.

COMMON CAUSES
Check fuse, low voltage, overload open, open or incorrect

wiring, open switch, impeller or seal bound mechanically,

defective capacitor or relay when used, motor or wiring
shorted. Float assembly held down. Switch defective,

damaged, or out of adjustment.

Incorrect voltage, negative head (discharge open lower than

normal) impeller or seal bound mechanically, defective

capacitor or relay, motor shorted.

Float tight on rod, check valve stuck or none installed in long
distance line, overload open, level switch(s) defective, sump
pit too small.

Debris under float assembly, float or float rod bound by pit

sides or other, switch defective, damaged or out of
adjustment.

Check strainer housing, discharge pipe, or if check valve is

used vent hole should be open. Discharge head exceeds
pump capacity. Low or incorrect voltage. Incorrect motor
rotation. Capacitor defective. Incoming water containing air

or causing air to enter pump.

Increased pipe friction, clogged line or check valve. Abrasive

material and adverse chemicals could possibly deteriorate
impeller and pump housing. Check line. Remove base and

inspect.

If the above check list does not uncover the problem, sufl the factory Do not attempt to sendce or otherwise
disassemble pump.

LIMITED WARRANTY
Zoeller Company warrants, to the purchaser and
subsequent owner during the warranty period,
every new Zoeller Company product to be free
from defects in material and workmanship under
normal use and service, when properly installed,
used, and maintained, for a period of one year
from date of installation or 18 months from date
of manufacture, whichever comes first. Part(s)
that fail (within one year of installation or 18
months from the date of manufacture, whichever
comes first) that inspection determine to be
defective in material or workmanship, will be
repaired, replaced, or remanufactured at Z.oeller
Company’s option provided, however, that by so
doing we shall not be obligated to replace an
entire assembly, the entire mechanism or the
complete unit. No allowance will be made for
shipping charges, damages, labor or other
charges that may occur due to product failure,
repair or replacement.

This warranty does not apply to any material
which has been disassembled without prior
approval of Z.oeller Company, subjected to
misuse, misapplication, neglect, alteration,
accident or act of God; that have not been
installed, operated or maintained in accordance
with Zoeller Company installation instructions;
that has been exposed to but not limited to the
following: sand, gravel, cement, mud, tar, hydro
carbons or hydro carbon derivatives (oil, gasoline,
solvents, etc.) or other abrasive or corrosive
substances, is in lieu of all other warranties

expressed or implied; and we do not authorize
any representative or other person to assume for
us any other liability in connection with our
products.

Contact an authorized service station to obtain
any needed repair or replacement parts. For
additional information pertaining to our warranty
or if service cannot be obtained locally, contact
Zoeller Company, 3280 Old Millers Lane,
Louisville, Kentucky 40216, Attn: Customer
Service.

ZOELLER COMPANY EXPRESSLY DISCLAIMS
LIABILITY FOR SPECIAL, CONSEQUENTIAL,
OR INCIDENTAL DAMAGES OR BREACH OF
EXPRESSED OR IMPLIED WARRANTY; AND
ANY IMPLIED WARRANTY OF FITNESS FOR A
PARTICLUAR PURPOSE AND OF
MERCHANTABILITY SHALL BE LIMITED TO
THE DURATION OF THE EXPRESSED
WARRANTY.

Some states do not allow limitations on the
duration of an implied warranty, so the above
limitation may not apply to you. Some states do
not allow the exclusion or limitation of incidental
or consequential damages, so the above limitation
or exclusion may not apply to you

This warranty gives you specific legal rights, and
you may also have other rights which vary from
state to state.
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HEAD/CAPACITY CURVE

25 62

70 21.34

TOTAL DYNAMIC HEAD/CAPACITY PER MINUTE

EFFLUENT AND DEWATERING

5137 94 10-7106-401 361 6123161231

104 31 310 59 3 227

33 51 191

15 57 43

53

587 587

537 i_145 549

515 140 530

128 484 133 503

340 458

283 105 397 431

219 90 379

269 322

38 51 193 265

28 106 204

140

79

3O

91’ 110’

EFFLUENT & DEWATERING
Warning Model 185 should not be subjected to less

than 30 feet TDH.

Note: For Head Capacity on Model 112, industrial
column-explosion proof pump, see FM 219.

70 80 90 100 110 120 130 140 150 160

320 400 480 560 640

SEWAGE & DEWATERING
WARNING: Model 293 should not be subjected

to less than 15 feet TDH.

SERIES

1.52

lO 3.05

4.57

20 6.10

25 7.62

9.14

12.19

15.24

60 18.29

21.34

Valve

TOTAL DYNAMIC HEAD/CAPACITY PER MINUTE

SEWAGE AND DEWATERING

59 223

0
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284
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560 640 720 800 880





"EXTRA PROTECTION SYSTEMS"

THE BASEMENT SENTRY
12 Volt back-up sump pump system model 505

Application
For clear water, emergency back-up usage when
power is off or primary pump fails.

Extra Protection When the primary AC pump
fails due to power outages or system problems.

Storms
Brownouts
Wiring or electrical problems

Extra Protection When the primary pump fails to
keep up with excessive water due to rain or
overloading.

Ft. Head Capacity GPH

5 1500

10 1000

15 450

18 Lock Valve

Includes:

Pump and control

Charger

Fittings

Battery Case
(Battery Not Included)

For submersible or pedestal installations.

See FM0844 for information.

TWO PUMP SYSTEM

The "Extra Protection" Two-Pump system is an
economical solution to the costly duplex
alternating pump system and it’s easy to install.

The "Extra Protection" Two Pump System
consists of:

a. The two automatic pumps of your choice
b. One Alarm System
c. Two Unicheck Valves as required

ADVANTAGES

(I) The two-pump system offers high pump
performance without the high price. It is a
system that fits your needs and your budget.

(2) Delivers more dependability than a single
pump system and greatly reduces the chance
of costly and time consuming problems
associated with wear out or damages and the
resulting system failures.

(3) Affords greater satisfaction and peace of mind
to all concerned by providing state of the art
protection for costly and expensive
surroundings.

(4) Easy and economical to install.

ALARM





SSPMA

fOUR ASSURANCE
OF QUALITY

EASY DO’S & DON’TS
FOR INSTALLING A SUMP PUMP

1 DO read thoroughly all installation material provided with the pump.

2 DO inspect pump for any visible damage caused by shipping. Contact

dealer if pump appears to be damaged.

3 DO clean all debris from the sump. Be sure that the pump will have a

hard, flat surface beneath it. DO NOT install on sand, gravel or dirt.

4 DO be sure that the sump is large enough to allow proper clearance for

the level control switch(es) to operate properly.

5 DO Always Disconnect Pump From Power Source Before Handling.

DO always connect to a separately protected and properly grounded circuit.

DO NOT ever cut, splice, or damage power cord.
DO NOT carry or lift pump by its power cord.
DO NOT use an extension cord with a sump pump.

6 DO install a check valve and a union in the discharge line.

DO NOT use a discharge pipe smaller than the pump discharge.

7 DO NOT use a sump pump as a trench or excavation pump, or for

umping sewage, gasoline, or other hazardous liquids.

8 DO test pump immediately after installation to be sure that the system is

working properly.

9 DO cover sump with an adequate sump cover.

10 DO review all applicable local and national codes and verify that the

installation conforms to each of them.

11 DO consult manufacturer for clarification or questions.

12 DO consider a Two Pump System with an alarm (Page 5) where an

installation may become overloaded or primary pump failure would result

in property damages.

13 DO consider a D.C. Backup System (See the Basement Sentry page 5)

where a sump or dewatering pump is necessary for the prevention

of property damages from flooding due to A.C. Power disruptions,

mechanical or electrical problems or system overloading.

3280 Old Millet Lane
P.O. Box 16347

Louisville, Kentucky 40216
(502) 778-2731

Manufacturers of...
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Renovation of Building M231
Marine Corps BAse
Camp Lejeune, NC
Contract: N62370-88-C-3764

General Contractor:

CBC Enterprises, Inc.
1312 E. Little Creek Road
Norfolk, Virginia
Phone: (804) 588-6100

HOT WATER STORAGE GENERATOR

Mechanical Contractor:

G.R. Michaels & Co.
331 32nd Street
Newport News, Virginia
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Mr. Terry Gregston
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Newport News, Virginia
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Mr. Steve Saunders

23609

Adamson Company, Inc.
13200 Ramblewood Drive
Chester, Va. 23831
(804) 748-6453





OPERATING AND MAINTENANCE INSTRUCTIONS
FOR

i10T WATER STORAGE HEATERS, TANKS, CONVERTORS
AND INSTANTANEOUS HEATERS

OPERATION: INITIAL START-UP

Prior to initlal start-up all steam and condensate llnes or
boiler water circulation lines should be blown down or flushed
out to prevent any dirt, weld slag, solder balls, etc., from
entering the heating coil, temperature control valves or other
apparatus connected to the heater.

Upon ini.tlal stlartlup the main steam globe or gate valve should
be cracked slightly to allow the he/a-ing, surface to come up to
operating temperature, if crackin noises occur in the heating
elementon start-up do hot,be alarmed, Ths cracklng noise should
stop when the heating surface gets warm.

Do not fully open a steam hand valve on Initlal start-up, as thls
may cause internal damage to the heating element.

Once the heater Is In operation and all valves are adjusted,
water temperature control should be.done by means of the automatic
temperature control valve.

The following controls and accessories are recommended for safe
and efficient operation:

I. Steam line strainer
2. Steam temperature control valve. (self-confalned, pilot operated,

air operated or electric motor operated are all In use today.}
3. Condensate line strainer,
4, Condensate trap (stzed to handle 3 times the condensing rate Is

accepted practice)
5, Relief valve (ASME approved and set at a pressure not In excess

of the deslgn pressure of the shell sectlon,)
6. Thermometer,
7, Pressure gauge,
-8 Vacuum breaker (this should be installed on the steam Inlet

side of She heating coil,}
9, Air Vent, (This should be installed on the steam outlet side

of the heating coll.}
10, By-pass piping around the steam control valve and trap assembly

are optional and not always used.}

A dirt leg should also be provided ahead of the trap to collect
any foreign matter from entering the trap assembly,





OPERATING AND MAINTENANCE INSTRUCTION
FOR

HOT WATER STORAGE HEATERS, TANKS, CONVERTORS
AND INSTANTANEOUS HEATERS

MAINTENANCE:

In any water system, the storage water heater acts as a
settllng basin for any foreign matter In the water which will
deposit Itself on the bottom of the storage section. For thlsreason it is recommended to drain the shell section dean once
a year, refill it and drain it. agaln. The heating element should
be Inspected and cleaned of any scale or mineral depgsits that may
attach.hemselves to the heating surface. The heatlng surface
may be cleaned by means of wire brushing and hosing or chemicallycleaned wen.posslble. (Contact your local chemical supply house
for theIt recommendations and proper cleaning procedures).

The Internal shell should be Inspected for any rusting or pittingand corrected if possible. ..Maintenance of this nature .will
provide cleaner water and more efficient operation.

RELIEF VALVE:

The relief valve should be Inspected at least once a month. Thists done by merely trlpplng the arm of the valve to make sure itIs in operating condition. ShouJ the valve be Inoperable Itshould be replaced Immediately. Any corrbslon collectlng on
this valve may cause it to malfunction and can create a hazardouspiece of equipment. Malntenance of thls valve is extremely Import-ant.

SOME POSSIBLE CAUSESAND CURES TO PROBLEMS OCCURING WITH WATER-
J STORAGE HEATERS
PROBLEM: Slow or Inadequate heat recovery.

fouled heating surface.Cause:
Cure:
Cause:
ure:
Cause:
Cure
Cause:
Cue:
Cause:
Cure:

Dirty or
Clean the eating surface.
Improperly. sized steam control valve.
Check size of control valve & piping.
Call rated at higher than Its actual operating pressure.Increase pressure to design condition.
Condensate may be held In coll.
Check trap, air vent & vacuum breaker on heating coll.Water draw Inexcess of design capacity.Increase steam pressure.if possible, at th same time checkplping and valves, traps, etc., to make sure additionalload can be handled safely. Contact manufacturer for his
recommendations on lncreas.lng coil heating surface.

-2-





OPEP,ATING AND MAINTENANCE INSTRUCTIONS
F OR

HOT WATER STORAGE IIEATERS, TANKS, CONVERTORS
AND INSTANTANEIOUS HEATERS

PROBLEM: Water hammer In tube bundle.

Cause:

Cure:

Flooded tube bundle. (Improper condensate drainage.

Thls will reduce coil capacity and service life.)

Check trap slze and capacity, also the condensate piping

to make sure It is not operatlng at a pressure greater
than that In the heater.

PROBLEM: Overheating of water In storage.

Cause: ...Oversized steam control valve or cut-of-callbratlon.
Cure: Check valve sizing and adJustment.
Cause: Valve may not be seating Itself’completely.
Cure: Check valve.
Cause: Valve may not close all the way due to loss of charge

In thermostat|c bulb. (Ruptured bulb}

Cure: Check valve"and contact manufacturer of sam.e.
Cause: A vacuum Is.created when the steam control valve closes.

This vacuum may be strong enoughto hold valve open ahd

allow steam.to bleed through and’overheat stored water.

Cure: Check vacuum breaker on heating section, to make sure

it Is operating.
Cause: Thermostatic bulb or aquastat may be located too low

Cure: Re-locate thermostatic bulb or-aquastat if possible.

PROBLEM: Excessive pPessure causing Tel-lef valve to pop.

Cause: .Relief val.etop too small or-undersized.
Cure: Check pressur.e, rating and valve-operation.
Cause: Expansion=o.f ater from heating may cause excessive

pressure. A.S temperature I ncreases-s6 does pressure.
Check steam, valve-"f6-r bleeding, relief valve setting
and make sure;all outset valves’are open. If the cold
water Inlet Is furnished with a check valve, drlll a

I/8" or so hole In its flap to-allow the pressure to
be relieved.

The Initial start-up operation and maintenance of C’nvertors
and Instantaneious Heaters Is basically the sameas those out-
lined above for Hot tater Storage Heaters.

r Cu re

All causes and cures to some of the problems outlined will be

the same...... -.

-3-





OPERATING AND MAINTENANCE INSTRUCTIONS
FOR

CONVERTORS-STEAM TO WATER, WATER TO WATER
INSTANTANEOUS HEATERS-STEAM TO WATER

WATER TO WATER

One major difference In maintenance Is the cleaning of the
heating element. Thls is 9enerally always :hemlcally cleaned
due to scale or mineral content build-up inside the tubes.

It Is possible to clean Internally, If the scale or mineral
content Is soft and can be hosed out with ater at a higher
pressure than normally flows through the tubes.

For chemical cle.plng, we again recommend contacting a local
chemlca| supply house for their recommendations on the type
of solvent, preparation and procedures to follow In the cleanlng
process.

Adamson Company, Inc. Hill be happl to assist with any of
these or other problems occurring In, relation to Adamson
equipment.

ADAMSON COMPANY INC.

-4-





AI.
WIT.

MATERIAL CHECK
PIECE PART FABR ICATION
BURN/SWEA] ST:[ET.T.
ROLL & TACK SHELL
w u) sEAM
SPOT X-RAY LONG SEAM
N.D.E. OFFSET ISPECTYON
L/O & INSTALL FITT]]G ]E).WELD

F&T HEAD TO SHELL

WELD OIRT SEAM

LYOUT SHELL
INSTALL FITTYNGS S]:[ELL WET/)

INSTALL ATTACHMENTS
CLEAN

** FINAL NSPECTION
HYDRO S{ Sm,m,o T/s
VERIFICATION OF MAMEPLA

SHIPMENT

X-RAY
SHELL

R-D.
TEMP;

SHELL RT. NO.
MIC. THICKNESS

FADS Z2Q’ ,u
K.Ro
NO, COURSES

KEAD HEAT N0,
MIC. THICKNESS
ItEAD ClRCUN.

HEAD DEPTH
SCH. SHOP C0MPL.
SCH. SHIP DATE

Q .c. Q .c. AI.
WIT. INSPECTION INSPECTION



HEATING ELEMENT SPECIFICATIONS:
ELEMENT NUMBER
WORKING PRESSURE
HEATING SURFACE REQUIRED t.’7 SQ. FT.
ELEMENT NECK C/E,QI)

SEAMLESS COPPER TUBES 3/’" OD x 20 GA.
TUBE SHEET STEEL (/’)
ELEMENT HEAD(,,/) CAST IRON
ELEMENT SUPPORT NOT REQ. (() U, /L_3%’
HTG. CAP. G.RH. WATER 0 "E TO AC =F.

E
HTG. MED. S PS.I. STEAM
CIRC. BOILER WATER IN AT E OUT AT

TANK SPECIFICATIONS:
DESIGN WORKING PRESSURE Z, P.S.I. TEST PRESSURE
CONSTRUCTION A.S.M.E. INSPECTED AND STAMPED
’<_. ’/. MFG. STANDARD

PAINT OR LINING
EXTERIOR-RED OXIDE

ss%:’--.l L.J
N{ REQUIRED "TWO
() PLAIN SADDLES

)WITH PIPE FLANGES
CONSTRUCTION--WELDED STEEL
PAINTED- RED OXIDE

N-. UNITS REQ.

?-= ’i Z?..o

DATE
4 5

CUSTOMER:

RO. N.
PROaECT: %

ARCHITECT:
ENGINEER:
AGENT, ,.%., E,.,$.ouJJ %q,.p_,,%

WATER STORAGE HEATER

ADAMSON CO. INC.
SCALE CHECKED IDRAWN BYI DATE
NONE

JOB N-.
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Mr. Terry Gregston
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Mr. Greg Cherry.





READ AND SAVE THESE INSTRUCTIONS PART .0. 452441

GREENHECK
Models SP and CSP 108-158

SIZES 108-127

Installation Instructions and Maintenance Recommendations
COMPONENTS

1. Duct Connector
2. Backdraft Damper
3. Grille (SP)
4. Bottom Panel (CSP)
5. Mounting Angles
6. Housing
7. Power Assembly

Power Assembly Consists Of:
A. Scroll with Venturi
B. Forward curved centrifugal wheel
C. Motor
D. Drlve frame

Tools required Medium Philli )s head screwdriver and 318" wrench SIZES 150-158

IF SP OR CSP UNITS ARE TO BE INSTALLED WITH
STANDARD HORIZONTAL DISCHARGE, PROCEED
DIRECTLY TO STEP 4 FOR INSTALLATION
INSTRUCTIONS. STEPS 1 THRU 3 APPLY ONLY TO
DISCHARGE CONVERSIONS FROM HORIZONTAL
TO VERTICAL.

STEP 1. Converting
Connector to

rtical Discharge
duct con-

ector and cover plate.
Exchange their posi-
tions and secure with
fasteners. (See
versatile mounting
arrangements on
page 4.)

STEP 3. Converting Power Assembly (cont.)
For SP/CSP 108-127 Proceed directly to

Step 3C.
A. For SP/CSP 150-158 Remove both

gusset and bracket assemblies from fan scroll
by removing two fasteners from each side.
(Do not disassemble gusset/bracket assembly).

B. Replace gusset/bracket assemblies (posi-
tion on opposite sides of scroll from their
original positions) with fan scroll in position as
shown in Photo B.

STEP 2. Converting Power Assembly to Vertical
Discharge

A. Remove grille (SP) or bottom panel (CSP). To
remove power assembly, unplug the power cord from
the internal receptacle.

B. With unit unplugged, remove fasteners connecting
power assembly bracket to housing. (2 fasteners in
SP/CSP 108-127; 4 in SP/CSP 150-158).

C. Remove power assembly from housing. Take
care not to damage insulation.

SPICSP 108.127 SPICSP 150-158

C. For All SP/CSP Sizes Re-install power HORIZONTAL DISCHARGE e- :,,. VERTICAL DISCHARGE
assembly in housing so that scroll discharge
matches vertical discharge duct connec- 1... ,..

Refer to photo s C or D Rep ace and
ten bracket fasteners Plug power cord -:’:E:.; ,L G, .
internal receptacle.





STEP 4. Ceiling or
Duct Installation

For suspended
mounting installations,
see Fig. A.

For ceiling mounted (SP)
Adjust mounting
gles to allow fan

housing to fit flush with
finished ceiling. Be
sure unit’s backdraft
damper operates freely
after ductwork is
installed.

STEP 5. Electrical
Connections
Remove external

electrical outlet cover
(A). Connect supply
conduit thru one of the
.two 718" dia.
knockouts (B). Elec-
trical connections are
made directly to black
and white leads. A
separate green
fastener is provided for
ground wire connec-
tion. Replace outlet
cover.

STEP 6. Installing SP Grille and CSP Bottom Panel
Position the grille (SP) or bottom panel (CSP) over the housing opening. Secure fasteners. (2 for SP; 4 for CSP)

Hanging Vibration Isolators
Vibration isolator kits are
available for suspended
installations. Kits include
all hardware necessary to
mount one unit, with the
exception of 10-32
threaded rod supplied by
others. Fan mounting
brackets include
prepunched holes for
ease of installation.

UNIT
SIZE
108

115, 117

125, 127

150, 152,
155, 158

160,
162, 155

170, 175

A B

4V2 11%

5Vz 14%

6/4 151/2

9V4 19%

9t/4 25%

9V4 36
by others__

FIG. A





iEod 160-165 and CSP 1701175

SIZES 160-165

COMPONENTS
1. Duct Connector
2. Backdraft Damper
3. Grille (SP)
4. Bottom Panel (CSP)
5. Mounting Angles
6. Housing
7. Power Assembly

Power Assembly Consists Of:
A. Scroll with Venturi
B. Forward curved centrifugal wheel
C. Motor
D. Drive frame

SIZES 1701175
Tools Required Medium Phillips head screwdriver, 318" wrench end 9116" wrench.

IF SP OR CSP UNITS ARE TO BE INSTALLED WITH STANDARD HORIZONTAL DISCHARGE, PROCEED
DIRECTLY TO STEP 4 FOR INSTALLATION INSTRUCTIONS. STEPS 1 THRU 3 APPLY ONLY TO
DISCHARGE CONVERSIONS FROM HORIZONTAL TO VERTICAL.
STEP 1. Converting Duct Connector to
Vertical Discharge
Remove duct connector and cover plate.

Exchange their positions and secure with
fasteners. (See versatile mounting ar-
rangements on page 4.)

SPICSP 160.165 CSP 1701175

STEP 2. Converting Power Assembly to
Discharge

A. Remove grille (SP) or bottom panel (CSP).
remove power assembly, unplug the power

cord from the internal receptacle.
B. With unit unplugged, remove fasteners

connecting power assembly bracket to
housing. (1 fastener in SP/CSP 160-165 or 3
fasteners in CSP 170/175).

C. Remove power assembly from housing.
Take care not to damage insulation.

SPICSP 160-165
CSP 1701175

STEP 3. Converting Power Assembly (cont.)
Re-install power assembly in housing so

that scroll discharge matches vertical
discharge duct connector. Replace and tighten
all fasteners. Plug power cord into internal
receptacle. Replace and secure grille or
bottom panel.

SPICSP 160.165 CSP 1701175

STEP 4. Ceiling or Duct Installation
For suspended mounting installations, see Fig.
For ceiling mounted (SP) Adjust mounting angles to allow

fan housing to fit flush with finished ceiling. Be sure unit’s
backdraft damper operates freely after ductwork is installed.





STEP 5. Electrical Connections
’Remove external electrical outlet cover (A). Connect supply

conduit thru one of the two 7/8" dia. knockouts (B). Electrical
connections are made directly to black and white leads. A
separate green fastener is provided for ground wire connection.
Replace outlet cover.

VERSATILE MOUNTING ARRANGEMENTS
SP 108-165

CSP 108-165

1701175

4

MAINTENANCE SUGGESTIONS
Models SP and CSP ceiling exhaust fans require
very little maintenance. But because a small pro-
blem, left unchecked, could lead to loss of per-
formance or early motor failure, we do recom-
mend that the unit be inspected periodically
(Once or twice per year).
The fan motor and wheel(s) should be checked
for dust and dirt accumulations. Dirt build-up on
the drive frame could cause motor overheating
by restricting air circulation around the motor.
Build-up on the wheel would limit air movement.
Cleaning can be accomplished by simply
brushing off any dust that may have
accumulated.

motor should be checked for lubrication at
time, Lubricate only those motors which

have an oil hole provided on the motor. A few
drops of all purpose oil (SAE 20 viscosity rating)
will be sufficient. Do not over-lubricate.

WARRANTY
Greenheck Fan Corporation warrants this equipment to be free from
defects in material and workmanship for a period of one year from
the purchase date. Any units or parts which prove to be defective
during the warranty period will be replaced at our option when
returned to our factory, transportation prepaid.

The motor is warranted by the motor manufacturer for a period of
one year. Should the motor prove defective during this period, it
should be returned to the nearest authorized motor service station.

Greenback Fan Corporation will not be responsible for any installa-
tion or removal costs.

CSP models shown are CSP models shown
UL listed E 33599 are CSA certified
Maximum alrstraam . LR-34470
temperature not to Models CSP 108-175
exceed 95"F.

GREENHECK
10M SP/CSP FS
MAY 1989





the fresh air people

LO-SONE
VENTILATORS
INSTALLATION
INSTRUCTIONS

1. Provide Frame This unit is designed to fit within joists

This unit is designed to adapt to many different installation

requirements. Plan your installation carefully. For various

ducting, mounting, and wiring options, see pages 2 and 3.

This page shows the most common installation.

NOTE
DO NOT INSTALL THE 362 or 363 LO-SONE
VENTILATOR OVER A COOKING SURFACE.
THE 383 LO-SONE VENTILATOR MAY BE
INSTALLED OVER A COOKING SURFACE.
TO AVOID MOTOR BEARING DAMAGE AND/OR
UNBALANCED OR NOISY IMPELLERS, KEEP
DRYWALL SPRAY, CONSTRUCTION DUST, ETC.
OFF POWER UNIT.

2. Trace Keyhole Slots Hold unit against joists and trace

keyhole slots in mounting brackets onto joists. Start wood
screws provided in same end of all traced keyhole openings.
Leave about 3/8" of screws projecting from joists. (Fig. 2)

SAFETY WARNING
TURN OFF PROPER 120 VOLT CIRCUIT AT THE
SERVICE ENTRANCE BEFORE WIRING THE
VENTILATOR.
ALL ELECTRICAL CONNECTIONS MUST BE
MADE IN ACCORDANCE WITH LOCAL CODES,
ORDINANCES, AND NATIONAL ELECTRICAL
CODE. IF YOU ARE UNFAMILIAR WITH
METHODS OF INSTALLING ELECTRICAL
WIRING, SECURE THE SERVICES OF A QUALI-

FIED ELECTRICIAN.

on 16" centers. If ceiling joists are on larger centers, frame

in housing location. Provide a solid frame to assure lowest
sound levels. See Figure for typical installation, p. .\

usi will fl. w"h . , jl

/ttl 3. Hang Unit Tighten mounting rews as firmly as

possible to assure lowest sound levels. For additional

:: suppo, fasten unit to jois with nail or screw through

::: hole in center of each mounting bracket.

elerical cable with appropriate eltrical onnector.
Ften incoming ground wire (bare or green wire) to

apter plate with green ground srew provided. onnect
white wire m white, blak wire to black. (Fig. 3) Repla
wiring adapter plate o that tab on housing slides through
lot on plate. (See Fig.

TO PLATE
MOTOR
PLUG

4. Wire Unit Remove wiring adapter plate, which is
located on of housin 9), and attach

5. Connect Ductwork Connect ductwork to damper/duct

cnnectr,amTaPr/lc]Jints with duct tape" (Fi

Figure 3

NOTE
MAKE SURE THAT BLOWER DISCHARGE
OPENING MATCHES DAMPER POSITION ON
VENTILATOR HOUSING.
HOUSING SHOULD BE FLUSH WITH FINISHED
CEILING. SEE "To adjust brackets" IN "INSTAL-
LATION OPTIONS" SECTION.

GRILLE MOUNTING

6. Install grille using screws provided. Do not over-tighten.



Mounting brackets may be adjusted and/or moved for
various types of installations shown below.

Reverse brackets to give approximately 1" more
clearance. Remove hex nuts, flip brackets over, and replace
hex nuts. Tighten nuts securely. (Fig. 7)

To adjust bracket position, loosen 7/16" hex nuts and
move brackets up or down. Re-tighten hex nuts securely.

(Fig. 5)

0 0
!4 4-1/4"’

Adjustable for various ceiling thicknesses.

Fum 5

To move brackets, remove 7/16" hex nuts. Re-position
brackets on different set of slots. Replace hex nuts and
tighten securely. (Fig. 6)

0 0
Instbllation from above finished ceiling.

Fu6A

Installation with ductwork running across joists.

Figure 6B

0 .. 0

Installation with suspended ceiling.

Figure 7A

1-1/4"
2-1/2"

0 g
14-1/4"

Figure 7B

For in-line installations, remove 7116" hex nuts. Re-
position brackets $o that housing opening is at the side
instead of the bottom. (Fig. 8)

Figure 8
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YORK
LEADER IN NEW TECHNOLOGY

FOR AIR CONDITIONING

INSTALLATION, OPERATION AND MAINTENANCE

REFERENCE INSTRUCTIONS

PROJECT : BLDG. M-231
MARINE CORPS BASE
CAMP LEJEUNE, NC

PURCHASER: G. R. MICHAELS AND COMPANY
331 32nd Street
Newport News, Virginia 23607
ATTN: Carl Knapp

EQUIPMENT: QTY. 1 PACKAGED AIR-COOLED
CHILLER
MODEL #WILC530A25
TAG: ACC-I

MANUFACTURER: YORK INTERNATIONAL CORPORATION
11635 BUSY STREET
RICHMOND, VIRGINIA 23236

PURCHASE ORDER #

YORK ORDER NO.

YORK CONTRACT NO.

SALES MANAGER

DATE:

1290

90-819826

0-15258

LARRY J. BUNK

APRIL 12, 1991

Enclosure: 4 sets

cc: Sales Dept (I)
Service Dept. (2)

Applied Systems
York International Corporation
11635 Busy Street
Richmond, Virginia 23236
Telephone (804) 379-1800
Toll Free (800) 552-YORK
Fax (804) 379-1418





|STRUCTIONS, FIELD SUBMITi’AL PACKET Supersedes: Nothing

HERMETIC RECIPROCATING
PACKAGED LIQUID CHILLERS

Form 150.46-PAC-1

MODEL WILC220 530

PACKET CONSISTS OF

DESCRIPTION

Installation Instruction

Wiring Diagram

Installation

Installer’ s Check List

Start=up Instructions

FORM NO.

570.05-N2Y

035-07413

55.70-NI

55.70-N2

55.70-N3

To use this packet, use an SP Literature Order Form 45.05-F21.1. List Packet Form No. 150.46PA-Tonly and the quantity of packets required.





INSTALLATION INSTRUCTION Supersedes: Nothing

LIQUID CHILLER
(AIR-COOLED)

570.05-N2Y (1287)

MODELS WILC420 AND 530
STYLE A

035-07818

LISTED

On -25 and -46
voRagecodes

GENERAL

YORK’s WlLC Packaged Air-Cooled Liquid Chillers provide
chilled liquid for all air conditioning applications. They are
completely serf contained chilling systems utilizing an
accessible hermetic compressor, liquid cooler, air cooled
condenser coils and electrical control panel all mounted on
a steel base. They are factory piped, wired, dehydrated,
evacuated, leak tested, pressure tested, functionally tested
and fully charged with Refrigerant-22.

Most controls are located on the front of the unit and are
readily accessible for maintenance, adjustment and service.
All wiring, (power and control) can be made through the
bottom of the compressor compartment.

REFERENCE

Additional information on the design, installation, operation
and service of air conditioning equipment is available in the
following reference material.

Form 55.70-N1
Form 55.70-N2
Form 55.70-N3

General Installation
Pre-start & Post-start Check List
General Service Information

Renewal Parts: Refer to Parts Microfiche or Parts Manual
for complete listing of replacement parts on this equipment.

The above forms and all other forms referenced in this
instruction may be ordered from:

PublicalJons Dislr:ltion Center
Centrat Environmental Systems

INSPECTION

As soon as a unit is received, it should be insPected fqr
possible damage duringtransit. If damage is evident, the
exlent of the damage should be noted on the carrier’s
freight bill. A separate request for _nsppct.ion by the
carrier’s agent should be made in writing. Refer to Form
50.15-NM for additional information.

Installer should pay particular attention to the words: NOTE, CAUTION and WARNING. NOTES are intended to
clarify or make installation easier. CAUTIONS are given to prevent equipment dama;e. WARNINGS are given to
alert the installer that personal injury and/or equipment damage may result if installat,on procedure is not handled
properly.
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PRODUCT NOMENCLATURE

PRODUCT CATEGORY

W Air-Cooled Chiller

PRODUCT GENERATION

New or Current

PRODUCT IDENTIFIER

LC Liquid Chiller

VOLTAGE CODE

25 2081230-3-60
46 460-3-60
50 3801415-3-50
40 380-3-60

FACTORY_--.INSTALLED HEAT

A Not Applicable
(Cooling only)

NOMINAL COOLING CAPACITY

420 429 MBH (35.8 Tons)

530 538 MBH (44.8 Tons)
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INSTALLATION

LIMITATIONS

These units must be installed in accordance with all
national and local safety code If no local codes apply,
installation must conform with the appropriate national
codes. See Table for application data. Units with voltage
codes 25 and 46 are certifk)d by the Electrical Testing
Laboratory (ETL) as meeting the requirements of the
ANSI/UL 465 Central Cooling Air Conditioner Standard. If
components are to be added to a unit to meet local codes,
they are to be installed at the dealer’s and/or the
customer’s expense.

TABLE 1 APPLICATION DATA
VOLTAGE VARIATIONUNIT

POWER SUPPLY MIN. VOLTS MAX. VOLTS

208/230-3-60 187 253
460-3-60 414 506

380/415-3-50 342 440
380-3-60 355 415

MODEL
LIMI I/

Cooler Liquid Min.

(GPM) Max.

Leaving Liquid Min.
Temp. (F) Max.

Air Entering Min.2

Condenser (F) Max.

W1LC420 W1LC530

55 70
150 160

32 32
50 50

2O 20
115 115

F applications below 400F leaving liquid temperature, mixture of ethylene
glyo ettd water must be used.

2Water in the cocder is protected from freeze-up to 0F bient by heater
under e ineuletion,

HANDLING

These chillers are shipped as completely assembled units
with a full operating charge. Care should be taken to avoid
damage due to rough handling.

CAUTION: Units are not desgned for stacldng.

A unit should be lifted by inserting hooks through the holes
in the base rails.

CAUTION: Spreader bars of greater width than the unit
must be used avoid crushing the unit frame or
panels with lifting chains or cables.

When preparing to move the unit, always determine the
center of gravity in order to equally distribute the weight.
Slings connected to the compressor end of the unit will
usually have to be made shorter than those to the rear of
the unit, so the unit will lift evenly. Refer to Figure 1.

LOCATION

These units are designed for outdoor installations on
ground or rooftop. The location should be selected for
minimum sun exposure and to insure an adequate supply
of fresh air for the condenser. Avoid locations beneath
windows or between structures where normal operating
sounds may be objectionable. The condenser fans are
propeller type and are not suitable nor intended for use
with duct work in the condenser air stream.

On either rooftop or ground level installations, rubber
padding can be applied between the base roils of the unit
and its support to lessen the transmission of vibration.

Ground Level Locations

It is important that the units be installed on a substantial
base that will not settle. See Table 2 for unit weights.
Settling could cause strain on the refrigerant or water lines
resulting in leal A one piece concrete slab with footers
extended below the frost line is highly recommended.

UNIT
BASE RAILS

FIG. 1 UNIT HANDLING

APPROXIMATE REAR
CENTER OF GRAVITY (Coil End

(Compressor End CENTER
of Unit) OF GRAVITY

DIMENSIONS (IN.)MODEL
D E X Y

W1LC4201 118-5/8 86-718 43 46
W1LC530 118-5/8 86-7/8 41 46
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Additionally, the slab should NOT be tied to the main
buildin foundations as noise due to vibration may be
transmitted.

For ground level installations, precautions ,should be taken
to protect the unit from tampering or to prevent injury to
unaut.horized persons. Screws on access panels will prevent
casual tampering. However, further safety precautions such
as a ence(Fin enclosure or locking deyices on the panels
may be advisable. Check local authorities for safety
regulations.

Rooftop Locations

Choose a. spot. with a..d:l,uate. structural .strenh to safely.
s..upport the entir.e weigm of the unit ana sarvme personnel
uare must be taken so as not to damage the roof. Consult
the building contractor or architect if the roof is bonded.
The unit must be mounted level on a minimum of two
beams The beams should (1) be positioned perpendicular
to the roof|oists, (2) extend beyond the dimensions of the
section to distribute the load of the roof, (3)be capable of
supporting the weight of the unit and (4) _be_positioned
parallel to the longer base rails of the unit OR parallel to
the shorter base rails of the unit as shown in Figure 2.

MOgL

WILC420 76
W1LC530 76

FIG. 2 -SUPPORT BEAM LOCATIONS

CLEARANCES

The units must be installed with sufficient clearance for air
to enter the condenser coil and not be recirculated after
discharge. Sufficient clearance must also be provided for
s.w.ice access. Refer to the unit illustration in Figure 5 for
minimum clearances.

The area within the clearances and the area under the unit
must be kept clear of all obstructions that would impede
free ak flow to the unit. In installations whore low ambient
operation is intended and snow accumulation is expected,
additional unit height must he provided to insure full air
flow.

COMPRESSOR HOLD-DOWN NUTS

For shipping, the hold-down nuts are tightened, drawing the
compressor mounting feet down to the shipping stops.

CAUTION: After the unit is in its final position, remove the
compressor held-down nuts and shaping spacers.
Install rubber grommets (shped in beg tied to
compressor). Replace held-down nuts and tighten until
they begin to bind the rubber grommets. Continue to
tighten 1/2 turn. See Figure 3.

HOt.D-DOWN NUT

INSTALL
RUBBER GROMMET ====== COMPRESSOR

REMOVE IS(:ATOF

S.,,NOSACER--.. SR,N

LOCKNUT*--1 jBASE FRAME

LOCK WASHER’ ,,.
CAP SCREW

FIG. 3 COMPRESSOR HOLD-DOWN NUTS

DISCHARGE LINE HOLD-DOWN BRACKET

CAUTION: Do NOT remove the discharge line support
braclls located within the compressor compartment. It
reduces vibration during unit operation.

CHILLED LIQUID PIPING

The cooler inlet and outlet liquid connections are 4 inch
nominal pipe size. The connections are made with grooved
ends designed to accept Victaulic grooved pipe couplings
only. Remove the shipping caps and discard.

CAUTION: The liquid ping RETURNING to the
chiller MUST be attached to the cooler connection
CLOSEST to the compressor end of the unit. The
liquid ping LEAVING the cooker MUST be attached
to the cosier connection FURTHEST from the
compressor end of the unit. See Fgure 5 for liquid
inlet and outlet connections.

TABLE 2

Model

w LC420
System
System 2

Wl LC530
System
System 2

AH

PHYSICAL DATA
Compressor

Nom. No. Stages
Cap. of of
(Tons) CyL Cap.

20 4 2
20 4 2

20 4 2
30 6 2

)re’=sors semi-hermetic,

Fans (Propeller)
Dia. Pitch Nora.Qty’.
(In.)(Deg.) CFM

Condenser
Operating Capacity

Fan Moto 3oil (Copper Tube-Aluminum Fin) Charge ReductionFace Tube Fins Lbs. (%)HP RPM Area Rows OD
(Ft. Deep Wide (In.) IPn.er (R-22)

3 16,050
3 24 30 16050 3/4 1075

3 14,400
4 19,400

2 During low ambient oondltlone, of the fan m<Ros will operate t 450 RPM.

30.0 3 36 26 25,50
30.0 3 36 3 12 26 75,100

25.0 4 30 26 20,40
35.0 4 42 35 60,100

Unit
Weight

Lbs.

Ship. Oper.

3380 3480

3720 3820

3Thsee PSC motors directly connected to the condenser fans and have inherent protection, ball

bearings and 48 frame. Their rotation is clockwise when viewing the shalt end of the motor.
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The chilled liquid lines that are exposed to outdoor ambient
should be wrapped with supplemental heater cable and
insulated to protect against freeze-up during low ambient
periods and to prevent formation of condensation on lines
in warm humid climates. The unit provides electrical contact
closure when the outdoor ambient is low and cooler water
is not flowing to energize these supplemental hears but
power mustbe s.uplled from a separate power source.
Refer to Field Wiring, Figure 4.

A water flow switch is installed on the leaving water
connection of the cooler. For proper operatkn, there should
be a straht horizontal run of at/east 5 pipe diameters
down stream of the sw#ch.

The chilled liquid piping system must be laid out so that
the circulating pump d,scharges into the cooler. Hand stop
valves are recommended for use in all lines to facilitate
servicing. Drain connections should be provided at all low
points to permit complete drainage of the cooler system
and piping. The cooler barrel is provided with a 3/4 inch
drain connection on the bottom of the cooler and a 114 inch
air purge connection on the top of the cooler. A strainer (40
mesh) is recommended for use on the inlet to the cooler.

NOTE: When filling the poing stem with liquid, purging
the system of air is essential for the unit to achieve design
capacity. Be sure to slowly fill the system with liq. uid and to
open all purge connections in the stem including the 1/4
inch connection on top of the cooler. Close all connections
after all air has been purged from the sjem.

As an aid to servicing, thermometers and pressure gauges
are recommended in the inlet and outlet water lines. A 1/4
inch plugged connection is pKrovided on each connection for
the field to install these devices.

POWER WIRING GRD.

120 VCCT-1 PHASE OR 3 PHASE
240 VOLT*I PHASE POWER SUPPLY WITH
POWER SUPPLY FOFt FUSED DISCONNECT
FIELD-INSTALLED
WATER "’E .EATERS

/IT2TH
SEE NAMEPLATE DATAWATTS MAX)

FUSED FOR AMPAO
o,scNECT FUSE

Jll
CONTROL WIRING

H KI461481481481 TB

RELD-SUPPLIED PUMP
AUX. CONTACT (REQUIRED)

FIELD-SUPPLIED
DAY NIGHT SWITCH
(REMOVE JUMPER J1 IF USED)

RELD-SUPPLIED
FREEZE ALARM
(10VA MAX)

RELD-SUPPLIED
AUX. PUMP CON]ACTOR OR
LOW WATER FLOW ALARM CIRCUIT
(1OVA UAX)

FIG. 4 FIELD-WIRING DIAGRAM
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ELECTRICAL WIRING

WARNING: All power and control wiring must be in
acordance with national and local electrical codes.

POWER WIRING

These units are designed for single point power source.
Check the available power and unit nameplate to see if the
voltages are the same. Run the necessary number of
properly sized wires to the unit. Provide a disconnect switch
and fusing as required. Route the conduit to the large
knockout located on the bottom of the electrical box.
Remove the plastic plug from the knockout and discard.
See Table 3 or 4 for electrical data.

The disconnect switch may be bolted to the side of the unit
but not to any of the removable panels; this would interfere
with access to the unit. Mak sure that no refrigerant lines
or coils will be punctured when mounting the disconnect
switch, and note that it must be suitable for outdoor
installation.

CONTROL WIRING

All control wiring is connected to the field wiring terminal
block, 3TB, located in the bottom of the control box. A
more detailed description of operating controls is given in
the Operation Section.

WARNING: All control wiring is 120 volts single phase.
Properly sized and insulated wiring should be used,

An indoor room thermostat is not required to operate these
uni. Each unit contains an automatic temperature control
which maintains a constant return liquid temperature to the
cooler. Several recommended and optional field hookups
are connected to the 3TB terminal strip. They are:

1. Chilled Water Pump Starting Circuit terminals K and
H. (Recommended, not to be used for normal start)

2. Day/Night Switch Contacts for Cycling Unit On and Off
with Unit Pumpdown terminals G and C. Remove
jumper J1. (Recommended)

3. Low Leaving Liquid Temperature Alarm terminals B
and 4& (Optional)

4. Loss of Liquid Flow Alarm/Aux Pump Start terminals
A and 48. (Optional)

MULTIPLE UNITS

For increased compressor protection and to reduce power
inrush at start-up on multiple chiller installations, provisions
must be made to prevent simultaneous start-up of two or
more units. Also, some method may be employed to
automatically cycle on or off one or more of the units to
permit more efficient operation at pad load conditions

WIRING TO EXTERNAL WATER LINE HEATERS

When the outdoor ambient drops below 36F and there is
no water flow, a contact in the unit closes across terminals
W and L on the 2TB terminal block located in the bottom
of the control box. This contact closure may be used to
energize field installed heaters located on water lines to the
unit. (See Figure 4)

WARNING: The unit contact closure does NOT provide
power for the heaters. Single phase 120 or 240 volt
power must come from a separate, field installed fused
disconnect. Hear power must not e,csed 1200 wafts.
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TABLE 3 ELECTRICAL DATA

Unit Model

Designation

25
W1LC420A

46

W1LC530A

Compressors

Power Supply Qty. RLA LRA

25

46

88.5 4281
208/230-3-60 2 eacl" each

44.3 214
460-3-60 2 eacl" each

88.5 4281
2081230-3-60 135 565

44.3 214
46O-3-60

67.5 283

1250 Amps part winding start.

2340 Amps part winding start.

Condenser Fan Motors

FLAPower Supply HP Qty.
(each)

4 4.2
2081230-1-60 3/4

2 4.5
4 2.3

460-1-60 3/4
2 2.
5 4.2

208/230-1-60 3/4
2 4.5
5 2.3

460-1-60 3/4
2 2.5

Unit Max.
Ampa- Fuse
city, Size,
Amps Amps

225 250

114 125

288 300

146 175

Min.3

Wire

Size
(AWG)

0000

350

Max.4

Wire
Lg.

(Feet)

212@208
227@230

374

226@208
237@230

424

3 Based three, 75=C insulated copper conductocs in steel conduit.
4 Based 3/0 voltage drop.

TABLE 4 -ELECTRICAL DATA (International Models)

Compressors
Unit Model
Designation

Power Supply Qty. RLA LRA

38 1651
50 3801415-3-50 2 each each

W LC420A
52.1 208

40 380-3-60 2 each each

38.0 1651
50 3801415-3-50 62.7 2252

W1LC530A 52.1 208
40 380-3-60

77.8 307

100 Ampa part winding start.

2150 Amps part winding start.

Condenser Fan Motors Unit Max. Min.3

Ampa- Fuse Wire

Power Supply HP Qty. FLA city, Size, Size
(each) Amps Amps (AWG)

380/415-1-50 3/4

460-1-60 3/4

;3801415-1-50 3/4

460-1-60 314

4 2.3
105 110 22 2.5

4 2.3
135 150 02 2.5

5 2.3
2 2.5 135 150 0

5 2,3
170 200 00

2 2.5

Max.4

Wire

Lg.
(Feet)

320@380
368@415

377

369@380
412@415

357

3 Based three, 75C insulated copper conductors in steel conduit.

4Based 3o/a voltage drop.

TABLE 5 WATER SIDE PRESSURE DROP

Wl LC420

GPM PSIG FEET

55 2,2 4.9
60 2.5 5.8
65 2.9 6.7
70 3.3 7.6
75 3.7 8.5
80 4.1 9.5
85 4.6 10.6
90 5.1 11.7
95 5.6 12.9
100 6.1 14.1
105 6.7 15.4
110 7.3 16.8
115 7.9 18.3
120 8.6 19.9
125 9.3 21.5

WILC530

GPM PSIG FEET

70 2.1 4.9
75 2.4 5.6
80 2.7 6.4
85 3.1 7.2
90 3.5 8.1
95 3.9 9.0
100 4.3 10.0
105 4.7 11.0
110 5.2 12.1
115 5.7 13.2
120 6.2 14.4
125 6.7 15.6
130 7.3 16.9
135 7.9 18.2
140 8.5 19,6
145 9.1 21.0
150 9.7 22.5
155 10.4 24.0
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POWER WIRING
CONNECTICI
LOCATION
(2-1/2 3-5/8)

2SMAX

2-1/8

E

2-1/8

FAN GUARDS
(Refer to Figure 6 for orientation of condenser fans).

LIQUID LIQUID

OUTLET INLET

FRONT VIEW

BASIC UNIT DIMENSIONS
MODEL A B C D E F G
W1LC420 127-1/4 91-1/8 51-5/8 118-5/8 86-7/8 22-1/2 6-1/4
W1LC530 127-1/4 91-1/8 55-518 118-5/8 86-7/8 26 6-1/4

COOLER DIMENSIONS & WEIGHTS

UNIT
MODEL

COOLER
SIZE

(Die x Lg)

WATER
CONN’S.*

(Inlet & Outlet)
W1LC420 10" x 7’ 4"
W1LC530 10"x 7’ 4"

Nominal pipe size 1ctlulio type.

FIG. 5

COOLER
J K L M WEIGHT (Lbs)

Oper. Dry
13 72-1/2 12-7/8 26 800 700
13 72-1/2 12-718 26 800 700

UNIT DIMENSIONS AND CLEARANCES

CLEARANCES
FRONT
BACK
LEFT SIDE
RIGHT SIDE
TOP

36"

120"
One side only.

NOTE: The within the clearances shown above
and under the unit must be kept clear of all
obstructions that would impede free sir flow to the unit.
In installations where winter operation is intended and

accumulations expected, additional unit

height must be provided to insure full air flow.

All dimensions are in inches. They are
subject to change without notice. Certified
d mens ons w be prov ded upon request.
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570.05-N2Y OPERATION
CHECKING THE SYSTEM PRIOR TO INITIAL
START UP

With the .sstem piping and electrical wiring completed, the
unit is ready 1o have electrical power applied. Before
applying power, however, the following checks should be
made:

1. Comp.mss?r shilping brackets have been removed and
rubber iso=ators =nsta-Iled.

2. Tl.e Return .Liqu Tempprature.Control (’I’C) has been
adjusted t9 the aesired R.eturn Liquid Temperature and
Between Stage Differential.

3. The Freeze Control thermostat (FC) has been set to the
proper setting. -actory setting is 36F)

4. Fan blades rotate freely.

5. Compressor cranlcase oil level shows 1/3 to 1/2 in sight
glass.

6. Suction, discharge and liquid line _,ng valves, located in
the compr.es.sor section, are open. inere are two
systems in these units and each system employs one
set of these valves,

CAUTION: Suction, discharge and liquid line valves
are shi:cd closed.

7. The power supply voltage is the same as the unit
nameplate voltage.

8. Proper fuses are in main disconnect power circuits.

APPLYING POWER TO THE UNIT

CAUTION: With the preceding steps completed, mal sure
the DAY/NIGHT swiCh is in the NIGHT or
UNOCCUPIED position or the unit will start immediately
and compressor damage may occur.

1. The main power disconnect switch may now be turned
ON.

CAUTION: Check to insure that the compressor
cranicase hears are energl. Allow at least 24
hours warm-up to allow all liquid refr@erant to be
driven from the compressors. After warm-up, the
cranlcases should be warm to the touch.

2. Start the chilled water circulating pump. Assure that the
flow rate is approximately correct by checking the water
pressure drop across the cooler with the data shown in
Table 5.

3. Check that the liquid freeze prevention thermostat (FC)
does not need to be reset. It may have tripped if the
unit was exposed to low outdoor temperatures during
shipment.

4. Turn the DAY/NIGHT switch to the DAY or OCCUPIED
position. If the water flow switch is closed, the unit will
start after the required time delays built into the control
circuit, provided the return liquid temperature is warm
and the temperature control (TC) is calling for cooling.

5. Allow the unit to operate, but be ready to stop the unit
should any unusual noise or other adverse condition
develop.

NOTE: Opening the DAY/NIGHT switch will only shut
the unit o# after completion of the pumpdown cycle.
Turning OFF the main pom supply will stop the
unit immediately.

6. To determine if the unit is operating properly, the
refrigerant subcooling and superheat shouldbe
checked.

SEQUENCE OF OPERATION

Although the operation of Models WILC420 and WILC530
is similar, the #2 system of the WILC420 is 20 tons while
the//2 system of the W1LC530 is 30 tons. The sequence of
operation that follows is for Model W1LC530.

NOTE I: Fgures in parentheses ( ) represent line numbers
on the unit wing dagram shown in Fgure 6.

NOTE 2: The contact opening and closing times for 50
hertz units are 6/5 of those Ikl for 60 hertz units.

System start-up and staging is controlled by the TC (81)
which is energized through the day-night switch (83),
optional fK)ld installed pump aux. contact (83), FC (81) and
WFS (81). The FC (81) opens below 36F leaving water
temperature and closes above 42F with manual reset. The
WFS (81) closes at water flow rates above 55 GPM. The TC
(81) is a solid state thermostat which maintains the desired
chilled (supply) liquid temperature by sensing and regulating
the return liquid temperature (see the ELECTRICAL
CONTROLS section). It employs an encapsulated thermistor
located in a well in the return liquid line.

COMPRESSOR NO. 1 OPERATION

When the first age of the TC (81) calls for cooling:

1. Contact TC-1 (53) closes and energizes relay 16R (53).

2. Liquid line solenoid valve 1LLS (52) will be energized
through 16R-2 (52), and liquid refrigerant will flow to the
20 ton expansion valve.

Low pressure bypass/anti-short-cycle timer 1TR (38) will
be energized through 1HP (38), 18R-1 (38), 16R-1 (42),
1MP (40), 1LP (40) and 1TR-1 timer contact B2-B (39
and 38). This contact will remain closed for 150
seconds.

e uit y. will4. 8n, ’q!l (, 166RR-’ 042;, 1Mb ergiz ouQh 1HP
(), al-2imer

AI (a 4. 11 mmn
cr 15n.Oe ergiz, will remain
ene thmh own 6R-2 () umil 16R-1,
1MP or 1HP on

;nce[l13enig
eneNized, N

mwrr1M (), and nnr bn mr
cor 5M () thmh co 6R-1 (46) and timer

(). 1TR-2 () will
mmncr 1on bwem
col 1LP (). If 1LP ons during th time per,
timm 1 () 11 remain erg through
R ().

Wnth we c rq are

mng aer TN-2 imco- (46)

coeinoringat fi of t
i. R ()o neize

comwr .1 anmIH () whi the
comwr runs.

When the cond stage of the TC (81) calls for cooling:
1. (55) will c to enmge rely 4R (55),

and nnr . 2 will up, widing t
temum of theo air b tF
i of trmot (19).
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2. Contact TC-4 (56) =will open tc de-energize compressor
solenoid valve 2SOL (56), and the 20 ton compressor
will operate at full capacity.

PART-WINDING START (SYSTEM #1)
208/230 and 380/415 volt compressors have two
contactors and include part wind ng start. On start-up,
timer 4TR (47) prevents contactor 2M (47) from being
energized untd second after contactorlM (43) is
energized. This 1-second delay reduces the LRA of the
compressor substantially. Refer to the electrica data in
Table 3 or 4.

PUMPDOWN (SYSTEM #1)

i.When the. compressor is running at part lead and when the

Clid COOling requirement becomes satisfied, contact TC-1
(33) will open to de-energize relay 16R (53). Contact 16R-2
(52) will .open to de-energize liqu,d line solenoid valve 1LLS
(52), and no refrigerant will flow to the 20 ton side of the
cooler. Contact 16R-1 (42) will open but contact 1R-2 (40)
w.ill keep the 20 ton compressor in operation until the lowpp of the system i. pumped out and low pressure control

(40) opens to shut the No. system down.

ANTI-SHORT CYCLING (SYSTEM #1)

When low pressure control 1LP (40) opens to de-energize
the 20 ton compressor and the condonssr fans, relay 1R
(45) will also be de-energized. Timer 1TR (38) will now be
energized through contact 1R-1 (38) and its own contact
B1-B (38). 1TR timer will continue to run through this path
for 350 seconds before the 20 ton compressor can restart.

OIL FAILURE (SYSTEM #1)

If the oil to suction pr.ass.u.re differential drops below 14 psig
(+2), 10PA (41) in tle ok pressure control will close and
energize timer 2TR (41). If this low pressure condition exists
for more than 90 seconds, 2TR contact (40) will open to
shut down the compressor and condenser lane.

HIGH PRESSURE LOCKOUT (SYSTEM #1)

If the 12ptn compressor discharge pressure exceeds 395
psig, (38) will open to shut down the compressor and
condenser fans. At the same time, lockout relay 18R (42)
will energjze and hold itself in through its own 18R-2 (44)
contact. Contact 18R-1 (38) opens and prevents the unit
from restarting when 1HP (38) closes. The unit can be reset
by momentarily opening the unit disconnect switch provided
1HP (38) has closed. After reset, the unit will start in 350
seconds provided there is a call for cooling.

COMPRESSOR NO. 2 OPERATION

When the third stage of the TC (81) calls for cooling:

Contact TC-5 (72) closes and energizes relay 171:1 (72).

Liquid line solenoid valve 2LLS (71) for pumpdown will
be energized through 17R-2 (71), and liquid refrigerant
will flow to the 30 ton expansion valve.

Low pressure bypass/anti-short-cycle timer 5TR (58) will
be energized through 3HP (58), 19R-1 (58), 17R-1 (62),
2MP (60), 2LP (60) and 5TR-1 timer contact B2-B (59
and 58). This contact will remain closed for 150
seconds.

Time cimuit relay 14R (70) will be energized through
3HP(58), 19R-1 (58), 17R-1 (62), 2MP (SO), and 5TR-2
timer contact A-A1 (66 and 67). These contacts will
remain closed for 15 seconds. Once energized, 14R will
remain energized through its own 14R-2 contact (70)
until 17R-1, 2MP or 2HP opens.

570.05-N2Y

Fifteen seconds after timer 5TR (58) is energized, its
1TR-2 contact A-A2 (66) will close to energize
com.pr.ssso_r..cq.nt_,co.r 3M. (63), and cgndenser fan motor
contactor tM (:1.) thrOUl_n contact 14Ft-1 (66) and timer
conta,ct 61R (60). The 5TR-2 contact A-/ (66) willr_e_m__n, ,,c,k:,,M,tpr,.13_,5_seconds ,to bypass low pressu,rp
cormo, zLr" (U). n ZLP’ opens ouring this time period,
timer 5TR (58) will remain energized through contact
7R-3 (S0).

When the, co.mpressor and condenser fan contactors are
energizeo, reays 7R65) and 21R.(66) wil! also be
_energized. Contact 7R-3 (SO) will close to keep the No.
2 system operating after the 5TR-2 timer contact A-A2
{66) opens, providing the low pressure control 2LP (SO),s s..iSfid.. Co..ract 71:1-2 .(.SO) ..’11 c.lose to leep the
c.coon.cl,enelng section operating aner the third stage of the

When the forth stags of the TC (81) calls for cooling;

1. Contacts TC-7 (55) will close to energize relays 11R (74)
and 12R (75).

When relay 11R is energized condenser fan no. 5 will
start up providing the temperature of the outdoor air
is above the 45F set point of thermostat 4TH (20).
When relay 12R closes, condenser fan no. 6 will start.
Note, if the temperature of the QD. air is above the 75
F set point of 5TH (25), condenser fan no. 6 will
already be in operation.

Contact TC-8 (77) will open to de-energize
compressor solenoid valves 4SOL and 5SOL and the
30 ton compressor will operate at full capacity.

PART-WINDING START (SYSTEM #2)

208/230 and 380/415 volt compressors have two
contactors and include part winding start. On start-up,
timer 8TR (67) prevents contactor 4M (67) from being
energized until second after contactor 3M (63) is
energized. This 1-second delay reduces the LRA of the
compressor substantially. Refer to the electrical data in
Table 3 or 4.

PUMPDOWN (SYSTEM #2)

When compressor 2 is running at part load and when the
third stage of the TC (81) becomes satisflad, contact TC-5
,) will open and. de-energize relay 17R (72). Contact 17R-2
V1) will open to aeenergize liquid line solenoid valve 2LLS
(-/1), and no refrigerant will flow to the 30 ton side of the
cooler. Contact 17R-1 (62) will open but contact 7R-2 (SO)
will keep the 30 ton compressor in operation until the low
side of the system is pumped out and low pressure control
2LP (SO) opene to shut the unit down.

ANTI-SHORT CYCLING (SYSTEM #2)

When low pressure control 2LP (SO) opene 1o de-energize
the 30 ton compressor and the condenser fans, relay 7R
(65) will also be de-energized. Timer 5TR (58) will now be
energized through contact 7R-1 (58) and its own contact
B1-B (58). 7TR timer will continue to run through this path
for 350 seconds before the 30 ton compressor can restart.

OIL FAILURE (SYSTEM#2)

If the oil to suction pressure differential drops below 14 psig
(+2), 20PA (61) in the oil pressure control will close and
energize timer 6TR (61). If this low pressure condition exists
for more than 90 seconds, 6TR contact (SO) will open to
shut down the compressor and condenser fane.

Central Environmental Systems 9
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HIGH PRESSURE LOCKOUT (SYSTEM #2)

If the 30 ton compressor discharge pressure exceeds 395
psig, 3HP (58) will open to shut down the compressor and
condenser fans, At the same time, lockout relay 19R (62)
will energize and hold itself in through its own 19R-2 (64)
contact. Contact 19R-1 (58) opens and prevents the unit
from restarting when 3HP (58) closes. The unit can be
reset by momentarily opening the unit disconnect switch
provided 3HP (58) has closed. After reset, the unit will start
in 350 seconds provided there is a call for cooling.

WATER COOLER FREEZE PREVENTION

Off-cycle cooler freeze protection is provided when liquid is
not flowing to the cooler and the outdoor ambient is low.
Under these conditions, water flow switch contact WFS (81)
is relaxed, and the cooler heater HTR (86) and 15R (87)
relay are energized through the 7TH (86) thermostat which
closes below 36R The cooler heater is a pad type heater
fixcl to the cooler under the insulation. The 15R contact (3)
closes to energize field installed water line heaters, The
power for these heaters comes from a separate disconnect
switch. See Figure 4.

COMPRESSOR MOTOR PROTECTION SYSTEM

The solid slate motor protection system consists of a solid
state overload protector module and three sensors
embedded in the compressor motor windings. The sensors
are connected to the solid state overload protector module
1MP and 2MR Refer to the wiring label on the inside of the
compressor terminal box cover. This system provides 2
minute off-time delay before the compressor can restart.

CONDENSER F/ MOTOR CONTROL

Condenser fans motors cycle with the temperature of the
outdoor air to maintain sufficient head pressure for stable
operation over a wide range of conditions, One condenser
fan motor per compressor can operate at a reduced speed
without overheating. Motor speed is reduced from 1075 to
450 RPM when the discharge pressure of a system drops
below 180 psig. The motors will return to full speed when
the pressure rises above 222 psig. This speed reduction is
accomplished by using a choke coil to reduce the voltage
to the motor. 10 second time delay relays are included in
the control circuit so these motors will always start at high
speed. Refer to Figure 7.

EXAMPLE WILC420

NO. 1 (20-TON) SYSTEM Under 65F, the no.
condenser fan will shut off. Under 45F, the no. 2
condenser fan will shut off. At 1/2 capacity, the no. 2
condenser fan will shut off. When the discharge pressure
drops below 180 psig, high pressure control 2HP will
close to energize relay 3R. When contact 3R opens
and contact 3R- 2 closes, condenser fan no. 3 will be
powered through choke coil 1CH and its speed will drop
to 450 RPM. Timer 3TR will remain open 10 seconds
after start-up so condenser fan no. 3 will always start at
high speed.

NO. 2 (20-TON) SYSTEM Under 65F, the no. 4
condenser fan will shut off. Under 45F, the no. 5
condenser fan will shut off. At 1/2 capacity, the no. 5
condenser fan will shut off. When the discharge pressure
drops below 180 peig, high pressure control 4HP will
close to energize relay 10R. When contact 10R 1 opens
and contact 10R- 2 closes, condenser fan no. 6 will be
powered through choke coil 2CH and its speed will drop
to 450 RPM. Timer 7TR will remain open 10 seconds
after start-up so condenser fan no. 6 will always start at
high speed.

EXAMPLE WILC530

NO. 1 (20-TON) SYSTEM Under 65F, the no.
condenser fan will shut off. Under 45F, the no. 2
condenser fan will shut off. At 1/2 capacity, the no. 2
condenser fan will shut off. When the discharge pressure
drops below 180 psig, high pressure control 2HP (49) will
close to energize relay 3R (49). When contact 3R (26)
opens and contact 3R-2 (28) closes, condenser fan no.
3 will be powered through choke coil 1CH (28) and its
speed will drop to 450 RPM. Timer 3TR (49) will remain
open 10 seconds after start-up so condenser fan no. 3
will always start at high speed.

NO. 2 (30-TON) SYSTEM Under 65F, the no. 4
condenser fan will shut off. Under 45F, the no. 5
condenser fan will shut off. At 1/3 capacity, the no. 5
condenser fan will shut off and the no. 6 condenser fan
will shut off if the ambient temperature is below 75F.
When the discharge pressure drops below 180 psig, high
pressure control 4HP (69) will close to energize relay
10R (69). When contact 10R- (26) opens and contact
10R-2 (28) closes, condenser fan no. 7 will be powered
through choke coil 2CH (28) and its speed will drop to
450 RPM. Timer 7TR (69) will remain open 10 seconds
after start-up so condenser fan no. 7 will always start at
high speed.

NO. 2 NO. 1
SYSTEM |SYSTEM

65 AMB. 65 AMB.

45 AMB.& 45 AMB. &
COMPR. CAP.] .JII.F COMPR. CAP.

Wl LC420

45 AMB. &
COMP. CAP.’

75 AMB. OR
COMPR. CAP."

2 SPEED

65 AMB.

NO.2
SYSTEM

NO.
SYSTEM

(.65 AMS.

45OAMB" &
COMPR. CAP.

2 SPEED

W1LC530

FIG. 7 CONDENSER FANS ORIENTATION
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ELECTRIC CONTROLS

RETURN LIQUID TEMPERATURE CONTROL (’I’C)

The YORK model TC-6A return liquid temperature control is
a 4 stage solid state thermostat that maintains the desired
chilled liquid temperature by sensing and regulating the
liquid temperature returning to the cooler. The control is
mounted in the compressor compartment, to the left of the
main control box in front of the system 2 compressor. The
return water temperature is sensed by a thermistor
(SENSOR) located in the return liquid line. Its resistance
varies with changes in return liquid temperature. Changes
in the thermister resistance are interpreted by the controller
and are amplified to energize output relay contact The
circuitry is such that the controller shuts down the
compressor in the event the thermistor is disconnected or
accidentally cut. The return water temperature is adjustable
between 4F and 70R This adjustable range is much
greater than applicable to this chiller. See Table 1 for
limitations in leaving liquid temperatures, The Between
Stage Differential is adjustable between IF and 3.751-.

On both the WILC420 and 530, the control is factory
adjusted to 54F Return Liquid Temperature with the
Between Stage Differential set at 25F which results in a
44F (10 Range) leaving liquid temperature at nominal
conditions. Check that these settings are still correct or
change the setting as required but do not exceed the
application limitations in Table 1.

If the factory temperature control settings which provide
44F leaving liquid temperature with a IOF liquid
temperature range are not desired 1or the WILC420 or ,530
installation, the required leaving liquid temperature and
liquid temperature range must be specif’:l before the new
temperature control settings can be determined. To
determine the Between Stage Differential setpoint on the
temperature control for the WILC420/530, divide the
specified range by 4. The Return Liquid Temperature
setpoint on the control is calculated by adding the specit’Kd
liquid temperature range to the specified leaving liquid
temperature.

EXAMPLE:

(WILC420/530) Specified 45F leaving liquid temperature
with an 8F liquid temperature range.

Calculate Between Stage Differential Setpoint.
8F -4 2F

Calculate Return Liquid Temperature Setpoint.
45F + IPF 53F

As an example of how the "fC-6A control works in
application, consider the WILC420 chiller with the control
set to maintain a 54F return water temperature with a
25F Between Stage Differential. The flow rate is set to 2A
GPM/measured TON (IOF range), and the working fluid is
water. The WILCA20 is a 4 stage machine with stages at

570.05-N2Y

25%, 50%, 75%, and 100% capacity. All temperatures
considered are for a TC-6A control and thermistor working
at design conditions. Allowable tolerances could change the
actuation temperatures by +1.25E

With the RETURN water temperature to the cooler rising
due to increasing cooling load for the application, the No.
compressor will start at pad lead when the RETURN water
temperature reaches 47.751. The LEAVING water
temperature will quickly drop to 45.251. If the cooling load
continues to increase, the No. compressor will be fully
loaded by the controller when the RETURN water
temperature reaches 50.251. With increasing load, the
controller will start the No. 2 compressor at 52.75 F
RETURN water temperature and fully load it at 55.25 F.
Under increasing load, the minimum LEAVING water
temperature will be 45.25 F and the maximum 47.75 F.
As the demand for cooling load decreases, the controller
will unload compressor stages in reverse order to the way
they were loaded at 52.75, 50.25, 47.75 and 45.25F
RETURN water temperature. During decreasing load, the
minimum LEAVING water temperature will be 42.75F and
the maximum 45.251.

FREEZE CONTROL PREVENTION THERMOSTAT (FC)

The leaving liquid freeze prevention thermostat is designed
to prevent the liquid temperature in the cooler from
dropping below the freezing point of the fluid while the unit
is running.

CAU770N: Freezing fluid in the cooler can cause damage
which can lead to total replacement of the cooler.

If the temperature of the liquid leaving the cooler drops
below its set point, the control shuts the compressor down
with a pumpdown cycl The control must be manually
reset when the bulb temperature rises to 6F above the
setpoint cutout temperature. The body of the control is in
the compressor compartment attached to the left hand side
of the control box. The sensing bulb is the capillary type
located in a well in the leaving water connection at the far
end of the cooler. This is a cross ambient sensing device
that is not effected by changes in ambient temperature.

The freeze control is factory set to shut down the unit at
36F (+2) and is manually reset when the bulb temperature
reaches 421. This setting is for a working liquid of pure
water and many light brine applications. In heavy brine
applications, the control may be field adjusted using the
adjustment screw at the top of the control.

CAUTION: It is recommended that the austed cutout
temperature be at least 4OF above the freezing point of
the fluid. In no brine application should the setpoint be
adjusted below 30F.

If during delivery to the job site or during non)pera-
tional periods when the ambient temperature of the
freeze control bulb drops below 36F, the freeze control
may have trooped and needs to be manually reset
before the unit will start.

Central Environmental Systems 13
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MAINTENANCE
GENERAL

It is good practice to include the W1LC chiller in the routine
schedule of daily or weekly operational checks. This should
include but not be limited to checking compressor
crankcase oil level, checking refrigerant liquid line sight
glass for proper charge and signs of moisture, and
checking for obstructions on the condenser coil such as
leaves or paper that would reduce normal air flow.

WARNING: Prior to performing any service or maintenance,
disconnect all electrical power to the unit.

CLEANING CONDENSER SURFACE

Dirt should not be allowed to accumulate on the condenser
coils. The underside of the coils will collect dirt and other
foreign matter first. Cleaning should be as often as
necessary to keep the condenser coils clean. Use a brush,
vacuum cleane attachment, or other suitable means. Take
care so as not to damage or bend the condenser fins.

LUBRICATING FAN MOTORS

The condenser fan motors are equipped with factory

lubricated and sealed ball bearings, requiring no
maintenance.

COMPRESSOR REPLACEMENT

Obtain replacement compressors or parts from your local
Copeland Wholesaler. See Instruction Form 55.72-RD2.2 for
replacement compressor reference data.

SECURE OWNER’S APPROVAL

WHEN THE SYSTEM IS FUNCTIONING PROPERLY,
EXPLAIN THE OPERATION OF THE UNIT TO THE
OWNER OR DESIGNATED REPRESENTATIVE. EXPLAIN
THE FUNCTION OF THE LOCKOUT PROTECTION
FEATURES AND HOW TO RESET THEM. SHOW HIM
THE LOCATION OF ALL DISCONNECT SWITCHES.
INSTRUCT HIM HOW TO STOP AND S’/;a,RT THE UNIT.

BE SURE THE WARRANTY REGISTRATION CARD HAS
BEEN FILLED OUTAND RETURNED TO THE FACTORY

14 Central Environmental Systems
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INTRODUCTION

The purpose of this publication is to give the installer a
quick reference of general information he must be aware of
when installing YORK Packaged Products. Information for
both Residential and Commercial equipment is included.
The instruction begins with dealer’s responsibilities and pro-
ceeds through installation procedures, up to the start-up of
the unit. It is designed to help the inexperienced installer as
well as to act as a source of reference for the experienced
installer. Cross references to other instructions containing
basic installation skills are also found in this instruction.

The specific instructions packed with the unit are designed
to give the installer a step-by-step procedure of what to do
next, along with all information peculiar to the unit. This
type of specific instructions will relieve the experienced in-
staller of the burden of reading through general information
which has become common knowledge to him.

DEALER’S RESPONSIBILITIES

APPLICATION The manufacturer supplying the pack-

aged unit must depend on the dealer to apply and install
the unit so that it will provide a satisfactory air condition-
ing system. The total system must satisfy the customers’
needs and operate within the manufacturers published
application limitations.

INSTALLATION Dealer should be sure that his installers
are installing the units in accordance with procedures out-

lined in this publication as well as the unit’s specific installa-
tion instruction.

SERVICE If a problem arises, the dealer should see to it

that the customer’s difficulties are resolved by a qualified
repairman.

The repairing agency should be authorized by YORK for

herFaetic system repair and must follow YORK recom-
mended procedures. "General Service Information for the
Repairman", in the 55 section, includes typical testing and
servicing for various problems which could arise.



INSPECTION

Immediately upon receiving the unit it should be inspected
for possible external damage incurred during transit. If
damage is evident it should be noted on the carrier’s freight
bill. A separate request for inspection by the carrier’s agent
should be made in writing. See Instruction 50.15-NM for
additional information.

Protective crating or packaging and skids should not be
removed until the unit is at the point of installation. When
removing packaging or crating, be careful not to scratch
and dent the unit. After removal of packaging or crating, all
access panels should be removed to inspect the interior
compartments for damage.

LIMITATIONS

Air Conditioning Units must be installed in accordance with:

1. Regulations of the National Fire Protection Association,
local utility or other authorities having jurisdiction.

Standard for the Installation of Air Conditioning and
Ventilating Systems non-residential (National Fire Pro-
tection Association Publication No. 90A).

National Warm Air Heating (NWAH) and Air Condi-
tioning Association (ACA) manuals, whichever are
applicable.

4. Application, Installation and Servicing of Unitary Sys-
tems (ARI Standard 260).

5. Application of Sound Rated Outdoor Unitary Equip-
ment (YORK Publication 1505.30-AD1).

6. Wiring must conform to provisions of the National
Electric Code (National Fire Protection Association
Standard No. 70) and local ordinances.

FURNACES LIMITATIONS

Furnaces must be installed in accordance with:

1. National Fire Protection Association (NFPA) Standard
No. 90B "Warm Air Heating and Air Conditioning
Systems Residence Type".

2. National Fire Protection Association (NFPA) Standard
No. 54 National Fuel Gas Code.

3. ANSI Z223.1 1984 National Fuel Gas Code.

4. National Fire Protection Association (NFPA) Standard
No. 31 "Residential Oil Piping".
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LOCATION

Air Conditioning Systems should be located to achieve opti-
mum performance, taking the following items into consid-
eration.

LOCATE INDOOR UNITS

Within the building in the conditioned space or with
the use of duct work, in an adjacent room. Units are
not weatherized for outdoor installation. Units installed
in unheated spaces must be protected from freezing.

2. Near a drain facility.

3. Near the proper electrical supply.

4. Considering availability of condenser water so that it
can easily be piped to the unit. (Embassy & Triton only)

5. Considering that horizontal evaporator blowers may be
ceiling suspended.

6. Applications requiring extreme quiet should be located
outside the conditioned space.

Consider connection of condensate trap and piping,
supply and return air ducts and outdoor air duet if
required. Heating coil piping if required should also be
considered.

LOCATE OUTDOOR UNITS (Ground level or rooftop)

1. Outside the building structure for the following reasons:

Since air is the condenser cooling medium, the air
flow should be unrestricted. The condenser fans
are not suitable for ductwork on either the air in-
take or discharge.

be Method of venting heating sections (Sunline and
Multizone Series only).
NOTE: Altering or adding to either gravity or power.

venting systems will void A.G.A. Design
Certification of the unit.

Considering the availability of the correct electrical
supply.

Making sure there is adequate structural strength to sup-
port the unit on roof locations.

Selecting a place with minimum sun exposure (inlet air
to the condenser coil must be drawn from as cool a
location as possible). If there is a choice, the East or
North sides of the buildings are preferable.

Considering that in a split system the sections (conden-
sing and evaporator) should be placed so that cormec-
ting refrigerant lines can be made with as few bends
and as short as possible.

3



Avoiding locations beneath windows or between struc-
tures where normal operating sounds may be objection-
able.

LOCATING EVAPORATOR COILS

Upflow coils are located in ductwork or coil casings on top
of matching upflow furnaces.

Counterflow coils are located beneath a matching counter-
flow furnace. The coils are supplied with a decorative casing
capable of supporting the weight of a counterflow furnace.

Duct coils are located in horizontal ducts having a blower
system available such as in forced hot air heating systems.
Duct coils should be as centralized with the air distribution
ducts as possible. See "Duct Installation" on page 8.

LOCATING FURNACES

Furnaces should be located:

1. As near to the chimney or flue as possible to reduce the
horizontal mn of the flue pipe.

2. As centralized with the air distribution ducts as possible.

3. Usually in the basement but may be installed in a closet
or similar enclosure.

4. In an area where ventilation facilities provide:

a. Satisfactory combustion of fuel.

b. Proper venting.

c. Safe limits of ambient temperature under normal
usage.

In such a manner as not to interfere with proper circula-
tion of combustion air within the confined space. When
normal infiltration does not meet combustion air re-
quirements, outside air should be introduced.

See specific furnace service instructions for more infor-
mation concerning combustion air and ventilation of
confined and unconfined spaces.

CLEARANCE

It is important to abide by the specific clearances listed in
the specific unit installation instructions. In general, the
clearances listed are given to: supply an adequate flow of
air to the unit, remove and replace worn parts or dirty
filters, or provide enough room for servicing the unit.

The following must be considered on most units:

1. Air intake and air discharge
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3.

4.

5.

6.

7.

8.

FOUNDATION

Before installing the unit,

Condenser water piping

Power connections

Condensate drain piping

Maintenance and servicing

Heating coil piping and connections

Refrigerant connections

Filter removal

the dealer should give careful
consideration to the foundation on which the unit is to be
installed. All foundations should be level and have suffi-
cient strength to support the weight of the unit.

FOUNDATIONS FOR INDOOR UNITS

FLOOR MOUNTING Units should be placed and
leveled on a floor, pedestal, platform, or shelf, designed
to support the weight of the unit. On most units, it is
advisable to place material such as rubber isolator pads
or fiber glass insulation under the unit. This will elimin-
ate sounds due to transmission of vibration.

2o CEILING SUSPENSION Evaporator blowers may be
suspended from joists with isolation type hangers,
hooks or suspension accessories.

FOUNDATIONS FOR OUTDOOR UNITS

GROUND LEVEL Installations should be on con-
crete slabs with footers extending below the prevailing
frostline. This is required to prevent shifting or settling
of the unit which will result in strain on the refrigerant
lines or ductwork, causing possible refrigerant or air
leaks. The slab should extend 6 inches beyond the
casing dimensions. It is important that the slab IS NOT
tied into the foundation of the building as noises may
telegraph through. Rubber padding may be applied be-
between the legs and the slab to lessen transmission
of vibration.

ROOF-TOP Units should be placed on hardwood
strips, angle iron, channel iron, or any other material
capable of carrying the unit’s weight and on something
which will not deteriorate rapidly. Refer to Figs. 1 and
2. The beams should be; (1) positioned perpendicular
to the roof joists, (2) extend beyond the dimensions of
the section to distrihute the load on the roof, (3) be
capable of supporting the concentrated loads at the cor-
ner legs. NOTE: ON BONDED ROOFS CONSULT THE
BUILDING CONTRACTOR OR ARCHITECT FOR
SPECIAL INSTALLATION REQUIREMENTS. The



units are placed on beams to give more efficient opera-
tion by raising the unit above the layer of hot air
usually found on a dark colored sun-exposed roof.

NOTE: In all installations where snow accumulates and
winter operation is expected, additional height must
be provided to insure normal condenser air flow.

Supporting structures such as: steel I-beams, steel plates,
piping and timbers; should be painted or treated to prevent
rust, corrosion and decay. Units supported as shown in
Figures and 2 must be fastened to the supporting struc-
ture by tack welding or bolting.

8" DIMENSION PARALLEL
TO LENGTH OF BEAM

STEEL I-BEAM
FIELD FABRICATED
PITCH POCKET

xx% MADE OF

5-1/2" x 8’" ////// #//,X FLASHING
STEEL PLATE, MATERIAL

1/4"’ THICK,
4"’PIPE irr/6,. M N. (24"’ RECOMM.)

OTHER ROOFING

ROOF TRJSS L ROOF SLAB OR DECKING

1. PLATE WELDED TO PIPE, CONTINUOUS WELD.
2. PIPE TACK WELDED TO ROOF TRUSS.
3. I-BEAM BOLTED OR WELDED TO PLATE.
4. I-BEAM LEVELED BEFORE TACK WELDING TO TRUSS.

FIG. 1- ROOF INSTALLATION USING STEEL I-BEAM

RECESS FOR NUT & WA,;HER 6" x 6" TIMBER

’’IPOCKET
6" SO. PLATE
I/4" THICK lII-

6" MIN.
4" PIPE _,H II C__

FELTS OR
OTHER ROOFING /
MATERIAL U ROOF SLAB

OR DECKING
ROOF TRUSS

1/2" TIE ROD 2" SQ. PLATE

1. PLATE WELDED TO PIPE, CONTINUOUS WELD.
2. PIPE TACK WELDED TO ROOF TRUSS.
3. TIMBER LEVELED BEFORE TACK WELDING TO TRUSS.
4. TIMBER BOLTED AS SHOWN.

FIG. 2- ROOF INSTALLATION USING TIMBER

Sunline and Multi-zone units may be installed on factory or
field supplied roof curbs. The curb provides a convenient
way of making a water-tight duct penetration thru the roof.

UNIT HANDLING

Care must be taken when moving the unit to the place of
installation. Do not remove any crating until the unit is near
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the place of installation. SPREADERS SHOULD BE USED
BETWEEN SLINGS TO PREVENT CRUSHING THE
FRAME OR PANELS. When preparing to move the unit,
always determine the center of gravity of the unit in order
to equally distribute the weight. Slings connected to the
compressor end of a unit will usually have to be made
shorter, so the unit will lift evenly (See Fig. 3).

USE SPREADER BARS

FIG. 3- TYPICAL RIGGING TO LIFT UNITS

Rig units by attaching chain or cable slings to the holes or

lifting lugs provided on the base rail.

Spreaders, whose length exceeds the largest dimension
across the unit, should be used across the top of the unit.
On units which have skids attached, the slings should be
placed around the bottom skid.

To move a unit with a fork lift, extreme caution must be
used to avoid damage to the unit. Proceed as follows:

1. Give careful consideration to the unit’s center of gravity.

2. Determine the compressor’s location within the unit.
This will usually be the heaviest end of the unit.

Distribute the weight equally on both forks. Use a 2 x 4
TO SPAN ACROSS THE UNIT PANELS OR FRAME
MEMBERS. DO NOT ALLOW EITHER FORK TO
COME IN CONTACT WITH A UNIT COIL.

’l’est the load to see if the weight is equally distributed.
Do this by lifting the unit a few inches off the floor
and holding it there before lifting any further or before
transporting the unit.



UNIT PREPARATION

After moving the unit to its final position and before
startup, check the following:

1. Remove shipping blocks and supports from the units.

Units are shipped with hold-down or tie-down nuts
which hold the compressor tight to the base ilate to
reduce damage which may occur in transit. On the job
site, check the unit’s specific instruction to determine
what to do with the bolts. Units vary in that some
are removed, some are loosened, and others remain
tightened.

Blower motors are shipped with a tie-down bracket
which holds the motor rigid to the blower scroll during
shipment. This bracket should be removed and dis-
carded.

All evaporator blowers and duct coils are shipped for a

specific air flow operation, but may be converted for
other illustrated air discharge patterns. In order to
change the air discharge pattern, refer to the procedure
given in the unit specific instruction.

4. Blower belts are tied to the blower. Pulley settings,
motor size and belt adjustment are determined by the
duct system. See "Belt Installatiort" and "Pulley Adjust-
ment" for more detailed information concerning blower
drive installation.

5o Remove all wires or metal supports which hold fans
and prevent rotation, and remove all bands holding
shipping blocks in place.

Shipping supports come in various forms: clamps,
brackets, bands, straps, wedges, spacers, bolts, ferrules,
wire, and tape. A list of shipping supports, their loca-
tion, and how to remove them will be given under the
"Unit Preparation" section of the unit’s installation
instruction. Refer to the instruction and remove sup-
ports.

SHIPPING RESTRICTIONS

Due to shipping restriction, some units require hoods, legs,
etc., to be field installed. These parts are located in various
unit compartments. Remove them and refer to the specific
unit instruction packed with the unit, and install them.

REFRIGERANT-22 PIPING

A majority of service troubles are caused by lack of ade-
quate precautions to provide an internally clean and dry
system. It is of extreme importance that materials used con-
form with established standards.

For information concerning refrigerant-22 piping refer to
the current publication, Form 1505.05-AD and two future
publications, Forms 55.70-NS2 on Working with Copper
Tubing; and 55.70-NS3 on Working with Refrigerants.

EXPANSION VALVE BULB LOCATION
On most units the expansion valve bulbs are factory in-
stalled. The location has been determined by the design
engineer to meet certain design conditions. On this type of
unit, the installer need only check to make sure the bulb is
tightly secured in place.

On most large split-system evaporators the expansion valve
bulb must be installed after the refrigerant piping is com-
pleted.

The location of the expansion valve bulb is extremely im-
portant for proper valve operation. Attach bulb securely to
the suction line in the following manner.

1. As near evaporator outlet as possible.

2. With good thermal contact between the bulb and the
line. (See Fig. 4.)

3. Preferably on a straight length of horizontal tubing.

CAUTION: DO NOT INSTALL BULB IN A TRAPPED
SECTION OF LINE WHERE OIL AND LIQUID RE-
FRIGERANT WILL AFFECT VALVE OPERATION.

4. If a vertical line must be used, mount the bulb so the
capillary tube comes out the top of the bulb.

5. On top of the line with tubing smaller than 7/8 inch.

6. At approximately 45 degree angle with tubing 7/8 inch
and larger.

The expansion valve bulb and the tubing to which it is

attached should be well insulated with moisture proof
material.

LOCATION FOR SMALLER THAN 7/8" OD TUBING

LOCATION FOR 7/8" AND LARGER OD TUBING

BE USED . "

BULB

SUCTION
LINE

FIG. 4- EXPANSION VALVE BULB LOCATION
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WATER CONNECTIONS
On all units utilizing water cooled condensers, it will be
necessary to make water piping connections. Supply water
line is connected to the inlet connection and the waste-
water line is connected to the outlet connection of the
unit. Units may be field altered for right side piping con-
nections. The inlet water connection is usually the lowest
connection of the condenser. Consult unit installation in-
struction for proper identification of connections. A field
supplied water strainer should be installed in the inlet
water piping.

Water regulating valves are offered as accessories for most
water cooled condensing units. YORK recommends the use
of a water regulating valve on applications using city water.
If one is used, it should be installed in the inlet water
piping preferably inside the unit. Setting should be adjust-
ed according to unit installation instructions.

PRECAUTIONS AGAINST FREEZING

Warranties do not cover frozen condensers. Units installed
in locations subject to freezing should be protected from
freezing by one of the following two methods. One way to
protect a water cooled condenser is by using strip heaters.
Another way is to install a connection that will permit the
condenser and water piping to be drained and blown out.
Blowing out of condenser water is necessary because the
condenser’s shape does not permit complete drainage by
gravity.

GAS AND OIL PIPING

Detailed information regarding gas and oil connections may
be found in the future publication, Form 55.70-NS5.

CONDENSATE DRAIN CONNECTIONS

All evaporators remove water from the air they are cooling.
It is therefore necessary for the installer to provide the unit
with a properly installed drain line and trap.

Drain lines must be as large or larger than the fitting to
which the line is being connected. When lines are exposed

to freezing temperatures or when they are subject to the
formation of condensation, the drain lines should be insu-
lated. Horizontal lengths of drain line must be pitched
towards the nearest drain facility. If drain lines are to be
run from an indoor unit to the outside, they must be ex-
tended beyond the walls of the building. This will eliminate
the possibility of damage caused by condensate running
down the exterior surface of the buildings walls. Outdoor
unit’s drain line may be discharged directly onto the
ground or roof or connected to an open drain.

If a unit has optional side drain connections, connect the
drain line to the connection nearest the drain facility. The
remaining connection must be plugged. Some types of units
are provided with dual drain connections to meet code
requirements. In this case CONNECT BOTH DRAINS.

Installing a trap in the drain line is a "MUST" on all draw-
thru evaporator fan type units to insure proper drainage.
Although a trap on a blow-thru type unit is not a necessity,
YORK recommends installing one. A trap on this type unit
would eliminate the possibility of insects, rodents or odors
from entering the supply air stream through an untrapped
drain line. Some units are provided with a trap as part of
the unit. If unit does not include one, install a trap of
proper design (See Fig. 5).

USUALLY 2" BUT MAY HAVE TO BE
LARGER (CHECK SPECIFIC UNIT
INSTRUCTIONS) DRA,N L,NE AS

/-I X LARGE OR

’ LARGER THAN
2" MIN. H CONNECTION

II UNIT
-J II CONDENSATE

/ j CONNECTION

"TRAP

HORIZONTAL LINES MUST BE
PITCHED TOWARDS DRAIN FACILITY

FIG. 5- PROPERLY DESIGNED TRAP

CAUTION: AVOID CREATING A DOUBLE TRAP. This
condition would occur most often when a flexible drain
line is being run (See Fig. 6).

,__/
UNIT TRAPPED AIR

/
WHEN "B" IS GREATER THAN "A"J /

A
CONDENSATE W’ LL OVER FLOW

/ OVERFLOW

"’::ii:i:?:::.... ....::i:i:i?i::v
DRAN PAN ’:’:’

 NSTALLED TO

FIG. 6- DOUBLE TRAP SOMETHING TO AVOID



DUCT INSTALLATION 5. Ducts should be suspended with flexible hangers.

Air supply and return may be handled in one of several
ways best suited to the installations. Supply and :eturn may
be:

1. Conventional duct system with both supply and return
air.

2. Conventional duct system with supply air and tao duct-
work for return air.

3. Single combination ceiling supply and return grille
where ceiling heights are sufficient and unobstructed.

4. Use of plenum with direct supply into conditioned
area and return air with or without ductwork.

The following general rules should be followed:

All ducts should be made in accordance with all local
and/or national codes and in line with good duct
installation practices.

Ducts should be sized no smaller than the duct flanges
on the casing. Increase the duct size to keep the air at
recommended velocities for the type of installation.
Cooling units are normally designed to handle 400 to
500 CFM per ton. Most forced warm air units are de-

signed to produce a temperature rise between 70 and
105 degrees which results in air quantities between
approximately 10 to 13 CFM per 1000 Btuh output.
See Table below for recommended duct velocities, FPM.

Recommended Duct Velocities, fpm

Main Duct Branch Duct

Residence 700-900 600
Schools, Theaters &

1000-1300 600-900
Public Buildings
Industrial Buildings 1200-1800 800-1000

3.

4o

When duct work will carry both heated and cooled air,
the ducts should be sized for whichever requires the
greater CFM.

Asbestos cloth collars or other non-flammable material
should be used to connect the unit to prevent trans-
mission of noise and vibration. (See Fig. 7.).

DUCT

e/,ae %,"...1’-__._- CONNECTION

CLOTHO
NON _Z

AIR OUTLET

FIG. 7- SUGGESTED METHOD FOR CONNECTING
DUCTWORK

6. They should not be fastened directly to the building or
structure.

7. Clearance should be allowed around ducts for insulation
and safety in handling heated air.

8. Ducts should be brought through the building immedi-
ately adjacent to the unit with as short a run as possible.

Ducts should be sealed with flashing and caulked where
it passes through the roof or wall to prevent leakage.
DO NOT FLASH THE ENTIRE UNIT.

10. When a matching Borg-Warner furnace is not used,
properly seal any areas where the coil and furnace mate
to prevent air bypassing the coil.

11. Return air ducts must include provisions for filters.
Locate filters where they will be convenient to inspect,
and change.

12. When outdoor or fresh air is used, the air temperature
limitations on the evaporator must be observed.

13. Ducts passing through roof should be installed as shown
in Fig. 8.

DUCT

FELTS OR
OTHER ROOFING
MATERIAL

’52":".’i::..:i:.:-:.:-:".::1

PITCH,..,}....PTCH POCKET

ROOF SLAB
OR DECKING

FIG. 8- RECOMMENDED THRU-THE-ROOF DUCTING

More detailed information may be found in instructions
1610.05-AD, Residential Air Distribution and 1660.05-AD,
Commercial Air Distribution.

FILTER INSTALLATION

FACTORY INSTALLED FI LTERS

Most units are factory supplied with filter racks and the
proper size filter. If filters were removed for any reason,
make sure they are replaced with a filter of the same size
and type.

FIELD INSTALLED FILTERS

If a unit does not have factory installed filters, then the
return air duct must include provisions for filters. Locate
field supplied filters where they will be convenient to in-

spect and easily accessible for periodical cleaning or replace-
ment. Filters must be rigidly supported. A field constructed
filter rack is recommended. The rack must be able to

accommodate enough filters of a size equal to the surface
area listed in the unit installation instructions. Type of
filter to be used is also given in the unit installation
instruction.

8
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INSULATION

Interconnecting refrigerant lines on split-systems, inlet and
outlet water lines for water cooled condensing units, and
supply and return air ductwork require insulation as follows:

Interconnecting refrigerant lines The suction line
should be insulated, especially when exposed to high
ambient temperatures. Do not solder suction and liquid
lines together. If it is desirable to tape or wire these
lines together for support purposes, they must be
completely insulated, one from the other.

NOTE: Residential Split System air conditioners have
interconnecting tubing available with insulated suc-
tion line.

When refrigerant lines pass through a wall, it is advisable
to pack fiber glass insulation and a sealing material such
as permagum around the lines to reduce vibration and
also retain some flexibility in the lines.

2. Water lines When water lines are exposed to freezing
conditions, they should be insulated against freezing.
Insulation is a must where moisture forming on the
water lines will be objectionable or will cause damage
to the area.

3. Ductwork (Supply & Return) Where ductwork passes
through an unconditioned space during the cooling or
heating season, insulation is required. Insulation should
include a vapor barrier to prevent absorption of moist-
ure. Ductwork, when exposed to outside air, should be
insulated with 2 inches thick weatherproof material.

FLUE PIPING

All gas-fired and oil-fired furnaces must be vented through
flue piping and a chimney. Before securing the flue piping
to the chimney, be sure that the chimney flue servicing the
furnace is:

At least 2 feet higher than the ridge of the house. If it
is only as high as the ridge it should be 10 feet from the
nearest ridge.

2. Cleaned of any dirt or debris and obstructions.

3. Not serving an open fireplace.

Large enough to properly handle the products of com-
bustion. Table lists the required chimney area for
various size flue pipes.

If more than one flue is to be connected to a chimney,
the opening area of the largest flue plus 50% of the
opening area of any additional flue must be less than
the opening area of the chimney.

NOTE: If chimney opening area is less than flue open-
ing area, an induced draft system of venting
must be used.

TABLE 1- REQUIRED OPENING AREA OF CHIMNEY

Flue Pipe Size
(Diam. Inches)

6
7
8

Required Chimney Area*
(Square Inches)

7.1
12.6
19.7

28.3
38.5
50.4

*Find the area of the chimney opening area must be equal
to or greater than figure listed.

Aluminum or galvanized pipe is satisfactory for most gas
applications, but local practice will generally determine
material to use.

The following design conditions must be met.

The diameter of the flue piping must be the same as
the collar at the furnace outlet, or the round equivalent
of the oval collar, typical flue piping is shown in Fig. 9.

2 A barometric draft control damper and collar must be
installed on the flue piping of all oil-fired furnaces.
Special instructions to install the damper on the flue
piping are included with the damper. NOTE: Do NOT
use a damper with a gas-fired furnace.

FURNACE

FLUE PIPING CHIMNEY

FOR GAS-FIRED \
FURNACES \

FLUSH WITH
LINING

DAMPER & DAMPER COLLAR
MUST BE INSTALLED FOR
OIL-FIRED FURNACES

FIG. 9- TYPICAL FLUE PIPING

3. A minimum clearance of 6" must exist between the
flue and any combustible surface.

4. When passing through a combustible wall the flue
connector must be protected with a ventilated metal
thimble or sleeve two inches larger in diameter than the
connector pipe.

9



5. Install connector with an upward slope of at least 1/4"
per foot of length from the furnace to the chimney.

6. Avoid sharp turns and sags.

7. Keep as short and as direct as possible.

8. Join pipes tightly. Check for leaks.

9. Support piping securely.

ELECTRICAL CONNECTIONS

All electrical wiring should be installed in accordance with
National Electrical Code (NFPA Standard No. 70) and/or
local regulations.

Check the available current and nameplate for like voltage.
Run the necessary number of wires of proper size from a
fused disconnect switch or circuit breaker to the unit.
Route the wiring through the knockouts provided. See the
tables in the unit’s specific instructions for Electrical Data
and minimum wire sizes. All outdoor wiring must be
weatherproof. Flexible metallic co.nduit should be used
where local codes permit.

The disconnect switch may be bolted to the side of the unit
if it is weatherized. Avoid locations where refrigerant lines
are located. It may also be remotely installed in accordance
with National or local codes. For convenience of servicing,
the switch should be reasonably close to the unit. NOTE:
Split-systems should have separate power supply and fused
disconnect switch for condensing and evaporator blower
sections. Electrical heating sections on single-package units

may also require separate power supplies. Check specific
unit instructions or field wiring diagrams.

Low voltage wiring should be installed according to the
unit’s specific field wiring diagrams.

For more detailed information concerning wiring refer to

the unit’s specific instructions; Electrical Application Data,
Form 1505.20-AD; and future publication, Working with
Electricity, Form 55.70-NS4.

THERMOSTAT

When connecting room thermostats, refer to the wiring
diagrams.

Thermostats should be:

1. Located approximately 5 feet above the floor.

2. Exposed to normal room air circulation.

3. Not on outside walls.

4. Not exposed to effects from:

a. Sunlight

b. Glass

c. Drafts from outside doors

d. Cooling or heating ducts within the walls

e. Locations subject to vibrations

L Supply air grilles

5. Enclosed in protective case and locked when exposed
to tampering or damage.

Temperature settings:

1. Normally the temperature setting for:

a. Cooling is 75-80 F

b. Heating is 70-75 F

c. Automatic changeover differential between cooling
or heating operation cannot be less than 4 F due to
design of conventional electro-mechanical thermo-
stats.

Cooling/Heating thermostats have an "AUTO-ON" fan
switch which allows for either intermittent (AUTO) or con-
tinuous (ON) blower operation when cooling or heating.

Continuous blower operation is:

a. Recommended for good cooling operation except where
high relative humidities are common. Continuous fan
operation will permit some re-evaporation off the moist
coil.

b. Desirable during heating season if cold drafts can be
avoided.

Adjust the thermostat heat anticipator to the ampere rating
of the automatic gas valve, given on the gas valve. For
electric heat measure the ampere load in the heat control
circuit.

Cooling-only thermostats have a "Cool-Off-Fan" switch. In
the "Cool" position, the evaporator blower operates contin-
uously and the compressor and condenser fans are control-
led by the thermostat. In the "Fan" position, the evapora-
tor blower operates continuously but the compressor and
condenser fans are shut off at all times.

The cooling thermostat is equipped with a fLxed cooling
anticipator. No change ot adjustment is required.
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BELT INSTALLATION

Before installing or replacing belts, check pulley sheave
grooves for side-wall wear, defects, pitmarks, burrs or any-
thing that would shorten the life of the belt. All rust, dirt
and grease should also be removed.

If belt(s) are not factory installed, install them as follows:

1. Adjust the blower motor in its mount so that the motor
pulley can be moved towards the blower pulley.

Slip belt(s) over the pulley. DO NOT FORCE BELTS
OVER PULLEY BY PRYING OR ROLLING THEM
ON TO THE PULLEYS. This shortens the life of belts
by breaking or weakening the fibers within the belts.

MATCHED BELTS

The two belts needed for a two groove pulley drive must be
a matched set. Belt code number and manufacturer must
match. NOTE: Used belts should never be used with new
belts. Save old belts for use as spares.

SEATING BELTS

To seat belts the blower motor pulley should be set with
both movable portions of the pulley set at the same number
of turns open.

Before blower motor is moved back to tension belts, the
belts should be pulled on loose side firmly and uniformly.
See Fig. 10. NOTE: Slack in both belts must be on same
side of the drive.

Operating the drive for a few minutes will help belts to seat.

LIKE THIS OR, LIKE THIS

NOT LIKE THIS

FIG. 10- BELT SLACK

ADJUSTING BELT TENSION (FIBERGLASS ONLY)

To adjust belt tension first measure the span between
blower motor pulley and blower wheel pulley.

The belt should deflect 3/16" per foot of belt span with
2-3 pounds of force.

If deflection is more than 3/16" per foot span, move blower
motor pulley away from blower wheel pulley.

FORM 55.70-N1

If deflection is less than 3/16" per foot span, move blower
motor pulley towards the blower wheel pulley.

PULLEY ADJUSTMENT

A single groove motor pulley is aligned by using its fixed
flange (see Fig. 11) and the corresponding flange of the
blower pulley.

SINGLE GROOVE DOUBLE GROOVE

STATIONARY WEB

FLANGE B B

SET
SHAFT SCREW
SET (ADJUSTMENT)

_
FIXED .J//
FLANGE /

NOTE: THERE ARE 2 FLATS ON THE PULLEY
HUB AT 180 DEGREES AGAINST WHICH
THE SET SCREWS "B’ AND "C" MAY BE
TIGHTENED.

FIG. 11- ADJUSTABLE PITCH PULLEYS

Always align twin groove pulleys using the stationary web
of the motor pulley and the center web of the blower pul-
ley. CAUTION: Improper alignment will cause excessive
noise and belt wear.

Twin groove blower motor pulleys install with the shaft
set screw "A" towards motor. See Fig. 11. If necessary to
align pulleys, twin groove motor pulley housing may extend
25% of its length beyond the end of the motor shaft.

Align the fan and motor pulleys with a straight edge (see
Fig. 12). Tighten set screw "A". If a straight edge is not
available, an alternate method of alignment should be used
(see "Aligning with String").

B LOWER I1-
PULLEY ""

MOTOR

PULLEY"’i

STRAIGHT
EDGE

STRAIGHT EDGE
MUST BE PARALLEL
TO SHEAVE

ALIGNED NOT ALIGNED INCORRECT
ALIGNMENT

FIG. 12- PULLEY ALIGNMENT WITH STRAIGHT EDGE
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ALIGNING WITH STRING

The string should be longer than the distance across the

drive as shown in Fig. 13. Hold string to sheave of the
blower pulley as shown. Pull string taut. Move string in
direction indicated by arrow. String should touch evenly
across the face of the motor pulley as the string makes
contact with the opposite side of blower pulley face at
point "A".

DOUBLE SINGLE
GROOVE GROOVE

ER PULLEY

BLOWER | t
PULLEY //t DISTANCE

J ACROSS

POINT "A’’/ DRIVE

-/ FIXED FLANGE

MAY BE
REMOVED

FIG. 13- PULLEY ALIGNMENT WITH STRAIGHT EDGE

ADJUSTING TWIN GROOVE PULLEYS

THE 2 GROOVE BLOWER MOTOR PULLEY REQUIRES
EQUAL ADJUSTMENT OF BOTH MOVABLE PORTIONS
TO AVOID UNEQUAL LOAD ON THE BELTS AND IN-
SURE THE SAME PITCH DIAMETER IN EACH GROOVE.

Check to see if both belts drive at the same speed. Do this
by making a mark across both belts and turning the drive
several revolutions by hand. If the mark hasn’t separated,
the belts are traveling at the same speed. If the mark has
separated, make the necessary adjustments.

See specific unit instruction and Form 55.70-N3 for air

system adjustment.

ACCESSORY INSTALLATION

Be sure all accessory items provided for use with the in-

stallation are installed before starting the unit. Some acces-
sories are very important to proper operation of the unit.

Accessory items are provided with their own installation
instructions.

CLEAN-UP

After installation of unit and before all panels are replaced,
an inspection of the units interior is recommended. Be sure
to remove all foreign matter such as tools, construction and
packaging materials, and instruction packets which may
have been left inside the unit. Paper, plastic and cardboard
could restrict air flow thru unit preventing proper operation
of unit.

Besides satisfying the customer with a neat looking installa-
tion, cleaning up around the unit could prevent injury to

the installer as well as others. Debris left laying on roof-tops
becomes very dangerous. Installer could trip, high winds
could easily lift metal bands and strips of wood and deposit
them on persons below.

START-UP

Before initial start-up, see Form 55.70-N2 for an installer’s
check list. The check list is helpful in making sure all is in
order before starting the unit.

Subject to change without notice. Printed in U.S.A.

Copyright 1988 by Central Environmental Systems--ALL RIGHTS RESERVED TPC 2M 488 .48 Code: SBY 55,70-N1

Central Post Office York
Environmental Box 1592 Pennsylvania
Systems 17405-1592 YORK(R)

Heating and Air Conditioning



INSTALLATION

GENERAL SERVICE INFORMATION
INSTALLER’S CHECK LIST

(PRE-START & POST-START)
Supersedes: Fortn 55.70-N2 Coded 573 Form 55 70 N2

PURPOSE This check list is
published as an aid to the
installer. It should be filled
out at the point of installa-
tion. After making the sug-
gested checks, put a "/" mark
in each block that is applicable
to the unit being installed;
also record data as needed to
complete checks. The second row
of blocks may be used as a dou-
ble check or for indicating
completion of checks to single
package units with more than one
refrigerant system. Fill out a
separate check list for both
parts of a split system. For
additional information concern-
ing each check, see reference
column.

Owner’s Name

FILING INFORMATION

Owner’s Address

City

Job Name or Location

State Zip

Unit Model No.

Split System Evaporator Model No.

Serial No.

Installers Name

Serial No.

Date Installed

REFERENCE
FORM NO. (PAGE)

55.70-N3"

55.70-NI (P.2)

55.70-N1 (P.6)

55.70-NI (P.7)

55.70-Nl (P.l 2)

55.70-NI (P.5)
55.70-NS4"

55.70-NS4"

WIRING LABEL
UNIT INSTRUCTION

55.70-NI (P.6)

55.70-NI (P.7)
55.70-N3"

55.70-Nl (P.6)

55.70-NI (P.ll)

SS.70-N1 (P.8)

55.70-Nl (P.8)

55.70-NI (P.l 2)

PRE.START CHECKS

GENEP&L

I. On units which have crankcase heater(s), check to see if power has been

supplied to the crankcase heater(s) for at least 8 hours before at-
tempting to start unit

2. Proper clearances were considered

Record clearances: Top Front Rear __Sides
(For minimum clearances see unit installation instruction.)

3. Shipping supports have been removed
(See unit instructions for location.)

4. Condensate drain trapped properly

5. All necessary accessories are installed

6. Supporting structure painted and secured to unit

7. Terminal screws are tight and no loose wiring connections

8. Record stand-by voltage Available current and unit

nameplate voltage are alike

9. Fuse and wire sizes are correct

lO. Check the settings of all controls to make sure they are the same as
listed in the specific installation instructions

If. Expansion valve bulb located properly and tight

12. (WATER COOLED ONLY) Water piping is hooked-up properly

13. (SPLIT-SYSTEM ONLY) Suction and liquid valves are open

14. Fans rotate freely (rotate manually)

[]]Condenser fan(s) {]]Exhaust fan(s) []]Blower wheel(s)

15. Check belt driven blowers or fans for:

[] Proper belt tension []Proper pulley alignment

[]]Tightness of all set-screws and other fastening devices

16. Filters of the proper size are installed correctly

17. All ductwork is in place and return and supply grills are unobstructed

18. Thruothe-roof ductwork is installed properly

19. All foreign matter has been removed from the interior of the unit
(Tools, construction materials, instruction packet, etc.)

20. All panels effecting proper operation of unit have been replaced

/



55.70-NS5"

55.70-NS5"

55.70-NI (P. 9)

55.70-N3"

UNIT INSTRUCTION

GAS HEATING ONLY---

I. Type of gas being supplied agrees with nameplate gas type

Record nameplate gas type Record gas being supplied

2. Record manifold gas pressure "W,C. Reading agrees with
nameplate gas pressure

Altitude(over/under) 2000 Ft Furnaceequipped forhigh altitude

3. Flue piping is installed properly and is unobstructed

4. Gas lines are leak checked and purged of air

5. Flame sensor is plugged into combination gas valve

REFERENCE
FORM NO. (PAGE) POST-START CHECKS

55.70-N3"

55.70-N3"

55.70-N3"

55.70-N3"

55.70-N3"

55.70-N3"

UNIT INSTRUCTION

UNIT INSTRUCTION

55,70-NS3"

UNIT INSTRUCTION

ACCESS. INSTRUCT.

55.70-N3"

5

6

8

9

I0

55.70-N3"

55.70-N3"

55.70-N3"

55.70-N3"

55.70-N3"

II

12.

13.

14.

4.

5.

6.

GENEP4L-----

Record and check the following data against nameplate

Running voltage at unit Evaporator Blower amps

Condenser fan amps Compressor amps

Ambient conditions are recorded below

Outdoor ambient temp

Condenser air temp (ON) (OFF)
(Water Cooled Condensers Only) Water temp (ON) (OFF)
Air temp "ON" evaporator: W.B. D.B.

Air temp "OFF" evaporator: W.B. D.B.

The following are recorded for indications of proper operation
(Select method used in specific unit instruction.)

Condenser Temp Difference Inrush voltage

GPM or CFM Discharge Temp or Pressure

Sub-cooling Super Heat

All motors start

[]Exhaust fan(s) []Damper []Evaporator blower(s)

Condenser fan(s) [-Compressor(s)
Fan or blower rotation is correct

Compressor Oil is at proper level in sight glass

Dampers and linkage move freely

Dampers close tightly

Refrigerant piping connections are leak tested

All controls function properly

Operational controls --Safety Controls

Accessories oDerate properly

Instructed owner and/or operator on how to operate the unit

Replaced all panels

Installer’s Signature

GAS HEATING ONLY
Gas connections have been checked for leaks

(WARNING-DO NOT USE AN OPEN FLAME OR OTHER SOURCES OF IGNITION)
Fan control is adjusted for proper blower operation

Limit control shuts off burners at proper setting

Flame sensor operates properly

Glow coil functions properly

Pilot flame adjusted to proper size

//

/

[]
[]

Future publication to be issued.
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START-UP INSTRUCTIONS

GENERAL SERVICE INFORMATION

Supersedes: Nothing Form 55.70-N3

INTRODUCTION

The purpose of this instruction is to provide general infor-
mation for the initial start-up and check-out of the appli-
cable YORK equipment. The installer must be aware of
the many local codes and must have much basic trade know-
ledge regarding practical matters related to actual unit
installation and start-up.

All information in this instruction (Form 55.70-N3) plus
(Form 55.70-NI) GENERAL SERVICE INFORMATION
INSTALLER and (Form 55.70-N2) INSTALLER’S CHECK
LIST is intended to supplement the basic installation instruc-
tion provided with each unit.

Installers should be aware of the previously mentioned general
instructions and understand the information they contain
before attempting actual installation and start-up of YORK
air conditioning equipment.

PRE-START-UP

Energizing Crankcase Heaters

Compressors are equipped with crankcase heaters to
prevent liquid refrigerant migration to the compressor
crankcase. The crankcase heater must be energized
for a minimum of 8 hours before starting the unit.
This will allow sufficient time for all liquid refriger-
ant to be driven out of the oil in the crankcase and
will help prevent damage to the compressor on
start-up.

Electrical Check

a. Voltage It is important that the voltage
supplied to the unit matches the voltage
shown on the unit nameplate. A voltage
check must be taken to assure that the
available voltage is within the minimum
and maximum voltage as indicated on the
unit. Also the voltage imbalance (variation)
between phases of 3 phase current should
not exceed or 2 volts.

Conductors Conductors of adequate
size and material must be used to assure
full voltage at the unit. Check that all
wiring complies with local and national
electrical codes. Copper wiring must be
run from the disconnect switch to the
unit. Check that all wires are connected
tightly.

Thermostat Be sure that the proper
thermostat is installed and connected.

bo

3. Piping Check

The complete installation should be piped in agree-
ment with all applicable codes and the specific unit
Installation Instruction.

4. Fan Drive Alignment

Check that all fan belts are properly aligned and
tensioned. Inspect tightness of set screws on
sheaves.

5. Field Selected Equipment

All field selected equipment must be properly in-
stalled and connected. Be sure power supply volt-
age matches the unit nameplate voltage. All inter-
connecting wiring between YORK equipment and
field supplied equipment must be done in such a
way as to prevent any possible damage to the
equipment.

6. Gas Heating

a. Piping All piping must comply with all local
and national codes. Check with the local Gas
Co. for recommendations.

CA UTION THE YORK A UTOMATIC GAS VAL VE IS
LIMITED TO 1/2 PSI LINE PRESSURE. IF
THE CODEREQUIRES TESTING THE
GAS PIPING ATPRESSURES ABOVE
1/2 PSI, THE AUTOMATICGAS VAL VE
MUSTBE ISOLA TED DURING THE TEST
TO A VOID DAMAGING THE VALVE.
REDUCE THE PRESSURE IN THE LINE
AFTER THE TESTBEFORE APPLYING
PRESSURE AGAIN TO THE GAS VAL VE.

b. Flame Sensor Check that the flame sensor is

properly located and that all connections are
tight..

c. Power Vents All power driven vents should be
checked to see that they operate properly. Inspect
operation of power vent to see that the switch
works properly (centrifugal switch or air switch).

7. Electric Heat

Check that the nameplate voltage and supply voltage
match. Also be sure that the fuses and wiring are
sized according to the applicable electrical codes.



8. Water Heat and liquid line stop valve are fully open.

Check all piping to be sure it complies with local codes
and that it is free of leaks. Also check the unit instruc-
tion for piping details that are unique to that unit.

9. After unit inspection is completed be sure to remove
all foreign matter such as tools, construction and
packaging materials, and instruction packets which
may have been left inside the unit. Paper, plastic and
cardboard could restrict air flow thru unit preventing
proper operation of unit. Besides satisfying the custo-
mer with a neat looking installation, cleaning up around
the unit could prevent damage to the unit and prevent
injuries.

10. Check Valve Positions

Be sure that suction stop valve, discharge stop valve,

11. Crankcase Oil Level

Check that the oil level is visible in the compressor
crankcase sightglass.

START-UP

After the above points have been checked, set the unit ther-
mostat to the "Off" position. Close the fused disconnect
switches. Set the thermostat dial to a position to secure
unit operation. Turn the switch from "OFF" to "COOL"
(or "HEAT").

Observe all components to see that they operate properly.
Be ready to stop the unit immediately if any unusual oper-
ating condition develops.

POST-START CHECK LIST

1. Is unit expected to, or is it operating beyond its application limitations?

In order to answer this, refer to the application limitation section (or table)
included in the service instructions for the particular unit involved and
check No’s 2, 3, 4, & 5. Also check No’s 6, 7, & 8 on split systems.

2. Check unit nameplate voltage against power supply. Is voltage beyond the maximum
or minimum allowable variation?

(Check stand-by voltage unit not running), then inrush voltage (when unit starts),
then normal running voltage.

3. Is ambient air temperature on condenser below minimum?

Or above maximum?

If below minimum, is proper low ambient kit installed?

If above maximum, answer the following:

Is condenser air being recirculated?

Is there duct work being used on condenser air circuit?

Is unit located approximately 12 inches above reflective surface such as roof,
concrete patio, etc., to prevent reflective heat from causing high head pressure?

Is condenser fan motor up to full speed? Is rotation correct?

Check air on the cooling coil? WBDB. Is it beyond maximum or

minimum limitations?

5. What is CFM across evaporator? Is it below minimum or above maximum?

(There should be a nominal 400 CFM per ton.) To find CFM on a cooling only unit

one must know the blower RPM and the external static pressure iWG then find
the CFM from the blower performance tables in the service instruction for the parti-
cular unit involved. (On some units one only needs to check the static pressure drop
across the coil.) On heating units or a unit which has a heat section use the heating
unit formulas shown on page 11.

YesNo

YesNo

YesNo_

YesNo

YesNo_

YesNo

YesNo_

Yes_No

Yes...___ No

YesNo

Yes_No
I
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10.

11.

Check maximum suction lift. Does it exceed 30 ft?

Check drain line design and operation. All unit drains must be properly trapped. For
the proper method of designing drain traps refer to Form 55.70-N1, page 7. All piping
must comply with local and national codes and should be leak checked.

Check the oil level in the compressor sight glass. On start-up the oil level may drop for
a short time but should soon return to normal. Do not run the compressor with low
oil level.

Motor Check

Make sure all motors are running and check that fan rotation is in the correct direction.
If not, try changing motor leads to reverse direction of rotation on 3 phase motors.
Check capacitor hookup on single phase motors if rotation is incorrect.

Check Expansion Valve Bulb (s) for Tightness

The thermal expansion valve bulb must be securely attached to the suction line in
order to provide good heat transfer. Loose or improperly mounted bulbs may cause
unstable unit operation. Refer to Form 55.70-N1, page 6 for more detailed informa-
tion on bulb mounting.

Check Air Filters

Check that filters are installed properly in the filter sections and that there is no
bypassed air around the filters.

12. Check Air Ducts for Leaks

Discharge or return air ducts must be in place. Ducts must be tight so that there is no
air leakage. It is recommended that joints be taped or gasketed. Check return and dis-
charge grills to see that they are not obstructed.

13. Roof Mounted Units

14.

15.

16.

17.

18.

Thru-the-roof ducts must be properly flashed so that rain, snow, etc. cannot enter the
building or ducts. Check with local roofing codes to be sure all work complies with
these codes. Rooftop unit(s) should be mounted per local codes and the specific
installation instructions provided with the unit.

Remove compressor tie-down bolts if recommended in the unit instruction.

Leak check all refrigerant piping connections.

Put unit through its paces by operating it from the room thermostat. Do all motors
and any other components, such as a liquid line and compressor unloading solenoids,
start and stop in sequence and by proper thermostat control?

Is thermostat mounted solidly in a good location to prevent short cycling due to
slamming doors, accidential bumping, direct exposure to supply air, etc. On mercury
bulb thermostat, thermostat must be mounted level to insure the proper setpoint.

On 24 volt control circuits, do you have 24 volts (+ or 10%) during start-up and
operation?

If answer is "no" check for such things as thermostat wire too small for length of run
or that 208 volt tap is used on units with 208 volt power supply.

All YORK equipment is furnished with certain safety controls which stop the unit if
an unsafe operating condition develops. It is important that these controls operate
properly and under no circumstances should they be bypassed in the field. YORK
will accept no liability for equipment damage if the safety controls have been bypassed
or disconnected. Safety controls should be operated to see that they operate at their
proper settings. (See unit instruction for specific set points.) Controls may be reset in the
field within the limits shown in the unit instruction.

YesNo

YesNo

YesNo

YesNo

YesNo

YesNo

YesNo

Yes_No

Yes_No

Yes_No

YesNo

Yes_No

YesNo

YesNo
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19. On large split systems with condensing units having some type of capacity reduction
and a circuited evaporator, or two or more evaporators, or multi-zone evaporator,
check the following:

Are suction lines designed to insure oil return to the compressor under all
operating conditions?

Are evaporator suction headers designed to prevent oil draining into an idle
evaporator under reduced load operating conditions?

Are double suction risers used where required to insure oil return under
reduced load operating conditions?

Are evaporators trapped to prevent liquid refrigerant draining out of them
on the "off" cycle?

Are liquid line solenoid valves installed on the first stage and
second stage evaporator?

If hot gas bypass is used, does the hot gas enter the low side ahead of the liquid
distributor or into the suction line?

Refrigerant Mains Are recommended pipe sizes being used?

Liquid Line filter drier installed?

Sight Glass installed near the evaporator?

Is suction line insulated?

Are long runs of suction (or discharge) apd liquid lines separated to prevent heat exchange?

20. Are crankcase heaters installed?

Do they operate when compressor is off?.

Do they operate when compressor is operating?

After the system has been installed a qualified person who is familiar with the operation of the system
should test the equipment under all modes of operation to insure that it is functioning correctly.
When the system is functioning properly, the owner’s approval should be secured. The owner should
be shown the location of the fused disconnect switch and controlling thermostat, instructed how to

start, operate and stop the unit.

YesNo

YesNo

Yes__No__

YesNo

YesNo

Yes___ No._____
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Yes__No__
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USING TEST READINGS AND POST-START
CHECK LIST

Test readings give a very complete description of the way
the job is working. Recorded test readings are valuable as
a comparison if trouble should develop in the future.

If a serviceman is seeking advice from a more experienced
person regarding a difficult trouble job, complete data is
needed for an intelligent discussion that permits sound
conclusions to be drawn.

After a test run is completed test readings should be re-
corded in spaces provided below. Study the results care-
fully and make an evaluation. Either decide the job is in
good condition or that it has one or more conditions that
need to be remedied.

Observe and log the following Test Readings:

TEST READINGS

Record and check the following data against nameplate:

Running voltage at unit

Evaporator Blower amps

Condenser fan amps

Compressor amps F.L.A.

Compressor Suction Pressure Psig

Compressor Discharge Pressure Psig

Operating conditions are recorded below:

Outdoor ambient temp

Condenser air temp (ON)
(Water Cooled Condensers Only) Water temp

(ON) (OFF)

A compressor amperage draw 10% above normal should allow
continuous operation without tripping the overload and there-
fore the compressor should not be changed.

Voltage

Compare the voltage reading to that shown on the name-
plate for the unit. If the voltage is within 10% of nameplate
it should be considered satisfactory, except where the
nameplate specifies a higher minimum voltage.

If the voltage is more than 10% below nameplate, the wire
used in running the line to the unit should be checked to
make sure it is not undersized.

If a low-voltage condition exists, the serviceman should notify
the owner and shut the equipment down. He should also
notify the electric company and ask for a check on the ade-

quacy of electric service to the property. This is actually the
responsibility of the owner, but the serviceman can be help-
ful to the owner by taking added responsibility to insure
long life for the equipment.

Compressor amperage

The nameplate on the unit will show an amperage rating for
the compressor called Full Load Amperes, abbreviated FLA.

Rated load conditions are 95F air entering the condenser,
80F air at 50% rh entering the evaporator at a flow rate of
400 cfm per ton of cooling capacity. Under these conditions
the amperage measured should be close to the FLA rating,
somewhat lower on some older units.

Obviously a serviceman rarely sees a test under exactly rated
conditions. Therefore the amperage draw can vary widely
both because of load conditions and the condition of the
system.

If the amperage is running high but not high enough to
cause the unit to cut out on the current overload, possible
causes are as follows:

Voltage that is high or low by 10% or more.

In a new installation a tight compressor can make
the amperage run above normal.

If the amperage is running so high as to cause the compressor
to cut out on its current overload, possible causes are as
follows:

On capacitor start, capacitor run, or PSC single-
phase units, an open run capacitor will cause a
very substantial increase in the amperage. An
incorrectly sized run capacitor can increase
amperage also.

If the amperage is running low, it helps confirm a problem
such as a low refrigerant charge, low air flow over the evap-
orator or damaged compressor valves, short circuiting of
air to the evaporator, or a restricted refrigerant line.

Pressure Readings

The question of how far from normal can the readings go
before action is required continually confronts the service-
man. Lacking specific information, he must make a judg-
ment based on general information and knowledge.

Discharge Pressure

If information is not at hand for the equipment being worked
on, refer to Table for the discharge pressure corresponding
to various condenser inlet air temperatures for R-22 refriger-
ant. This table is based on general design considerations and
can be used as a general guide.

5



TABLE 1 HEAD AND SUCTION PRESSURES Suction pressure

CONDENSER
ENTERING AIR
(DEGREES F)

60
65
70
75
80
85
90
95
100
105
110
115

HEAD
PRESSURE

(PSI)
170
180
195
210
225
245
260
280
300
315
33O
350

SUCTION
PRESSURE

(PSI)
62
63
64
65
66
67
68
69
70
71
72
74

Some adjustment has been made in the table for a lighter
load on the evaporator that normally accompanies the
lower outside air temperatures.

High Head Pressure

If the head pressure is running higher than table values by
more than 20 psi, possible causes are:

Condenser air recirculating. Obstructions may deflect
hot discharge air in such a way that it is pulled into
the inlet and this makes the condensing pressure and
temperature higher.

A dirty condenser will increase head pressure because
there is less cooling of the hot gas. Airborne weed
seeds can very severely block the condenser. Some
dirt will show up readily on the surface of the con-
denser coil. Fine dust may collect between the fins
of the coil. A close examination is necessary to
detect it.

A heavy refrigerant overcharge will increase head
pressure because it reduces condenser surface. If
this is suspected, bleed off some refrigerant. If
the pressure drops, bleed off more refrigerant
until the reading comes into line.

If there is a large amount of air in the system it
will make the head pressure go up because it re-
duces the effective condenser surface. This is in
addition to the other harmful effects of air in
the system.

A pull-down period caused by having the unit off
for an extended period of time in extremely warm
weather will temporarily increase head pressure.

If the head pressure rises, there will also be a very slight in-
crease in suction pressure, particularly on capillary tube
systems.

If the head pressure is running low, it will probably be the
result of low suction pressure and will be discussed under
that heading.

6

If the specific unit information is not available on suction
pressure, refer to Table 1.

If the suction pressure is high, possible causes are as follows:

The unit requires a pull-down period. In extremely
warm weather the warmer air flowing over the
evaporator boils off refrigerant faster which raises
the suction pressure.

A unit that is undersized and cannot properly cool
the space will consistently run a higher than normal
suction pressure.

A system that moves too much air over the evap-
orator will have a higher than normal suction pres-
sure. This can normally be corrected by slowing
down the blower. If this is not possible, resistance
must be added to the system. This can be done by
blocking off part of register openings, blocking
part of the duct area, or putting expanded metal
across the duct.

A mix-match application in which the evaporator
has larger capacity than the condensing unit will
run a higher suction pressure. Table does not
apply to such systems.

Bad valves or gaskets in the compressor will cause
the suction pressure to run high, usually by a large
amount which sets it apart from other causes of
high suction pressure.

The suction pressure may run low and possible causes are as
follows:

A low refrigerant charge, ordinarily the result of a
leak, is the most common cause of low suction
pressure. Every effort must be made to find and re-
pair the leak, or leaks, and then charge the system.
Until this is done refrigerant must be added periodi-
cally to keep the system in operation.

Short circuiting of air from the supply registers to
the return grilles returns cold air to the evaporator.
This condition does not add enough heat to the
evaporator to keep the suction pressure up where
it should be. Directional registers or deflectors
added to existing registers are used to make the
supply air mix with the room air.

If too little air is flowing over the evaporator, even
though it is at normal return-air temperature, the
heat added to the coil will not keep the suction
pressure up to normal.

A restricted refrigerant line can cause varying de-
grees of low suction pressure. A severe restriction
can easily cause the suction pressure to fall as low
as half its normal value. A complete blockage can
cause the suction pressure to pull down to zero
and then go into a vacuum.



A restriction, not a complete blockage, means that
refrigerant is flowing. At the point of restriction a
high pressure drop occurs. The high pressure drop
will cause a refrigerating effect and the line will be
very cold at this point. This will be especially true
if the restriction is in the liquid line, and less
sharply defined if in the suction line.

Carefully examine all exposed portions of the liquid
line, and then the suction line for a cold spot. Look
for condensation, or frost, and run the fingers along
the line to detect a temperature difference. Give
special attention to all joints, both soldered and
mechanical.

Where lines are totally concealed so that inspection
is impossible, it will be necessary to install access
valves on each end of the liquid line, and in turn
the suction line, to measure the pressure drop in
the line.

Condenser Entering-Air Temperature

at evaporator outlet. If the superheat is outside this range
and the valve is adjustable, make a change and check the re-
suit. If the valve is not adjustable, or adjustment does not
help, and the superheat is less than 6F or more than 25F,
the cage assembly and power bellows assembly or complete
valve must be replaced.

On systems in which the refrigerant is metered by capillary
tlabes the superheat will vary over a wider range depending
on the outside temperature. Table 2 is an approximation
of the way superheat changes with weather.

TABLE 2 EXPECTED SUPERHEAT READINGS,
(ON CAPILLARY TUBE SYSTEMS)

OUTDOOR SUPERHEAT
TEMPF F

60-80 20-30
80-95 10-20
95-115 6-10

The air temperature entering the condenser does not have a
simple meaning by itself, but it has a bearing on most of the
other readings. It is tied into the head pressure in Table
and into the superheat in Table 2.

Ordinarily the air temperature entering the condenser and
the outdoor air temperature are the same. Therefore this
temperature relates to the cooling load the system is required
to handle. The other readings move with changes in outdoor
temperature.

Superheat

The suction-line temperature and the saturation suction tem-
perature calculated from compressor suction pressure are
only a means to an end; that is the superheat. Superheat tells
us when the flow of refrigerant is metered and controlled so
that the full capacity of the cooling coil is being utilized, and
also that all of the liquid refrigerant is being boiled off inside
the cooling coil. Calculating superheat is explained on page 9.

If the superheat is less than 6F there is risk that liquid refri-
gerant is being returned in the suction line. If this occurs, it
means cooling is taking place outside the conditioned space.
This is inefficient. It also means there is risk of liquid slug-
ging of the compressor which may damage it so as to make a

replacement necessary.

If the superheat is high there is a reduction in capacity (be-
cause the cooling coil is not fully utilized) which, if severe
enough, may result in insufficient cooling of the space and
overheating of the compressor.

The most frequent cause of high superheat is a low refriger-
ant charge. Check this by adding a small but carefully mea-
sured amount of refrigerant (4 oz) for the smaller systems
and (8 oz) for the larger systems. If this test confirms a low
charge, charge the system to the correct amount.

On systems in which the refrigerant is metered by a thermal
expansion valve, the ideal superheat should be 6F to 12F

Return-Air Temperature

The temperature drop (evaporator return air minus supply
air) is related to quantity of air passing through evaporator.
Increasing blower speed will reduce the temperature drop;
decreasing blower speed will increase the temperature drop.
The air quantity to be circulated through evaporator is
determined by the design requirements of the installation
and the unit.

NOTE." CFMSHOULD BE SETBYDESIGN CONDITIONS.
TEMPERATURE DIFFERENCE SHOULD NOT
BE USED TO SETCFM.

In drier climates, with a given air quantity, more of the
unit’s total capacity will be used doing sensible cooling and
will result in greater dry bulb reduction (temperature split).

In the more humid coastal areas more of the unit’s total
capacity will be used doing more latent cooling, and will
result in less dry bulb reduction and greater wet bulb
reduction.

Too much reduction of air flow will cause the cooling coil to
start building up ice and begin a vicious cycle that will either
shut the system down or bring an insufficient cooling com-
plaint. Obviously this condition must not be brought about
deliberately.

On belt-drive systems the air flow and blower speed can be
changed by adjusting the motor pulley, or changing the size
of the motor pulley. If the blower speed has to be increased
by a substantial amount it may be necessary to increase the
motor size. The blower speed can be decreased by adjusting,
or reducing, the size of the motor pulley.

On direct-drive systems equipped with multitap motors there
is some flexibility in obtaining the best blower speed and air
flow.
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A method of reducing the air flow is to add resistance to the
duct system in the most convenient manner. Pinching down
on volume dampers, blocking off part of the register opening,
or inserting expanded metal in the duct will all add resistance
and cut down on air flow and increase temperature difference.

Lack of maintenance in the form of dirty filters and loose
and slipping belts will bring on poor operation in a system
initially in good shape.

After blower speed has been correctly set initially on a new
installation it will never need to be changed. If the tempera-
ture drop goes out of bounds it is an indication of other
problems such as plugged filters, too many ducts closed, or
a low refrigerant charge due to a leak.

Using YORK Specific Testing and Service Information

The YORK instruction Form 55.05-NM9 provides specific
information regarding the checking of unit performance us-
ing temperature/pressure service curves. Always use the
specific service and performance data when it is available.

The first necessary fact to permit checking unit performance
is air quantity off the indoor coil. The easiest field method
of measuring this is by static pressure. Using this method, it
is necessary to measure only the total static pressure of the
unit to determine the CFM.

A good instrument to use is a "Dwyer" No. 172 portable
manometer with a range of 0 to 1.0 inch of water. The
service instructions include charts of total static pressure
vs. CFM which can be used to find CFM after total static
pressure has been determined. In order to measure total
static pressure: (1) Insert the negative tip of the manometer
in the return-air duct; (2) Insert the positive tip of the man-
ometer in the supply-air duct. This gives one direct reading.
Since an allowance is made for air filters in the total static
pressure vs. CFM chart, the filters need not be removed
when taking this measurement. However, the filters must
be clean.

NOTE: TO ASSURE EFFICIINT OPERA TION OF THE
UNIT, CHECK THEPRESSURES (MOST YORK
UNITS CURRtNTL Y PRODUCED ARE EQUIP-
PED WITHHIGHAND LOW,SIDE ACCESS
VAL VES OR FITTINGS,). EXCEPTION." UNITS
WHICHDONOTHA VE ACCESS VALVES OR
FITTINGS: "EW" UNITS (OLDER UNITS HA VE
A DISCHARGI VAL VE ONLY, A LOW SIDE
ACCESS VALVEMUSTBE ADDED; CURRINT
MODELS ARE EQUIPPED WITH BOTHHIGH
AND LOWSIDE VAL VES. IC1MAKERS &
ROOM AIR CONDITIONERS NO ACCESS
VAL VES.

Schrader Access Valve
(Mounted either in the
line itself or on a pigtail)

Typical Backseating Type
Valve With Gauge Port

Typical Angle Type
Access Valve

FIG. 1 ACCESS VALVES
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After the unit has been operating for 15 minutes, record the
necessary data to check the unit performance.

(a) Evaporator coil air "ON" F wb.

(b) Evaporator coil air "OFF" .F db.

(c) Condenser coil air "ON" F db.

(d) Suction line temp at evaporator outlet
F (Superheated Gas Temp)

(e) Compressor suction pressure psig.
Corresponding saturation temp OF.

(f) Liquid line temp at condenser outlet
F (Liquid Temp)

(g) Compressor discharge pressure .psig.
Corresponding saturation temp F.

Before these readings can be evaluated, the liquid subcooling
and the superheat must be determined.

Calculatinl Sub-Cooling:

Liquid subcooling is the difference between the condenser
saturation temperature, [temperature corresponding to the
compressor discharge pressure (f)] and the temperature of
the liquid leaving the condenser (e).

Liquid Sub-Cooling (Saturated Condensing
Temp) (Condenser Outlet Temp)
Example: (122) (115) 7 Degrees Liquid
Sub-Cooling

Calculatinl Superheat:

Superheat is the difference between the suction temperature
and the evaporator saturation temperature, [temperature
corresponding to the suction pressure (d)]. The condenser
saturation temperature and the evaporator saturation tem-
perature can be read from Refrigerant-22 tables. The values
of the liquid cooling and the superheat are calculated:

Superheat (Suction Temp) (Saturated
Evaporating Temp)
Example: (62) (37) 25 Degrees

Compare unit test data with the service curve for the unit.
The performance of the unit will fall into one of four
categories:

The first is that the unit is performing satisfactorily.

The second possibility is that the unit has low suction
pressure and low discharle pressure. This could be
caused by one of two things:

1. Low refrigerant charge.

2. Faulty expansion device.

(a)

(b)

(c) The third possibility is that the unit has high suction

pressure and low discharge pressure. This would be.
caused by:

1. Poor compressor performance.

(d) The fourth possibility is.that the unit has hila suction
pressure and high discharge pressure. This could be
caused by:

1. Too much refrigerant charge.

2. Air in system.

3. Dirty condenser coil, obstructed cgndenser, etc.

GAS HEATING ONLY

1. Gas connections have been checked for leaks.

WARNING DONOT USEAN OPENFLAME OR
OTHER SOURCES OFIGNITION.

2. Fan control is adjusted for proper blower operation.

3. Limit control shuts off burners at proper setting.

4. Flame sensor operates properly.

5. Glow coil functions properly.

6. Pilot flame adjusted to proper size.

Control Check Out

Before leaving, installer should check to see that all controls
are functioning properly as follows:

Light pilot burner following instructions on rating plate.
Leave main control knob on automatic gas valve in
"pilot" position and raise room thermostat temperature
setting above room temperature. Burners should not
ignite.

Turn automatic valve to "on" position. Burners should
now ignite. Wait for blower to start. Cycle burners
several times by interrupting electrical power, or by
thermostat.

With burners operating, disconnect one lead at fan con-
trol. In a short period of time, the limit control should
shut the furnace down. Replace fan lead. Blower should
start and after a brief interval, burners will re-ignite.

4 Check safety pilot by turning off gas supply to pilot
burner (turn pilot adjustment screw in until pilot is
extinguished. In a few seconds, burners will go out).
Return pilot adjustment screws to previous setting
and relight pilot burner.

5. Turn automatic valve to "on" position and set thermo-
stat to desired temperature.



Adjustment of Primary Air Shutters

In most cases adjustment of primary air shutters is not neces-
sary when the furnace is piped to natural gas.

However, it may be necessary to adjust the primary air
when the furnace is piped to L.P. Gas.

Burners should be in operation for 15 minutes before
making a primary air adjustment.

The proper burner flame is one which burns blue. To obtain
this, first close primary air shutter assemlby until a yellow
flame is obtained. Then reopen shutter assembly slowly
until yellow flame just disappears. When this is accomplished,
lock the air shutter in position by tightening the locking
screw.

Too much air permits the flame to burn entirely blue and
somewhat noisely. Too little primary air produces a yellow
tipped flame which burns very lazily and which may deposit
carbon on the combustion chamber.

Adjust Fan Control Settings

"Fan on" setting of fan control must be high enough to
assure that the air in the furnace is sufficiently heated that
no cold air is blown into the heated space, but not so high
that the furnace might be damaged by excessive heat.

To adjust "fan on" setting:

1. Turn furnace on.

Place thermometer in heated-air duct, about 6 feet
from the furnace, where it will not be affected by
radiant heat and read the thermometer when the
blower starts.

3. If this temperature is too high when the blower starts,
lower "fan on" setting. If this temperature is too low
when the blower starts, raise "fan on" setting.

4. If adjustments are made to the "fan on" setting, repeat
the previous steps.

"Fan off" setting of fan control must be low enough to

adequately cool the furnace, but not so low that cold air

is blown into the heated space.

To adjust "fan off" setting:

I. Turn furnace on.

2. Let furnace operate for 20 mintues.

3. Turn furnace off.

4. Place thermometer ira heated-air duct, about 6 feet from
the furnace, where it will not be affected by radiant heat
and read the thermometer when the blower stops.

5. If this temperature is too high when the blower stops,
lower the "fan off" setting. If this temperature is too
low when the blower stops, raise the "fan off" setting.

6. If adjustments are made to the "fan off" setting, repeat
the previous steps.

Usually the fan control is set so that the thermometer reads
about 125 degrees when the blower starts, and about 100
degrees when the blower stops.

Check Gas Input (Natural Gas Only)

Gas pressure to the burners should be adjusted so that opti-
mum performance is obtained. When there is an indication
of overfiring or underfiring, it can easily be checked by
reading the gas meter. Overfiring a furnace causes serious
safety hazards, noisy ignition, flame roll-out and possible
damage to the heat exchanger.

NOTE- TO FIND THE BTUINPUT, MULTIPLY THE
NUMBER OFCUBICFEETOFGAS CON-
SUMED PER HOUR BY THEBTU CONTENT
OF THE GAS IN YOUR PARTICULAR LOCA-
LITY. (CONTACT YOUR GAS COMPANY
FOR THISINFORMATIONAS IT VARIES
FROM CITY TO CITY.)

To determine the actual BTU input to a natural gas furnace
is a relative easy task. First, check to make sure the only
gas appliance in operation is the furnace. With the furnace
in operation, measure the time in seconds it will take for
one revolution of the smallest dial on the meter. One method
of determining the actual BTU input to a natural gas fur-
ance is: To multiply a constant of 3600 (when using a one
cubic foot dial) by the BTU per cubic foot rating of gas,
then dividing that result by the time in seconds it required
the one cubic foot dial to make one revolution. Use a con-
stant of 1800 for a 1/2 cubic foot dial and 7200 for a two

cubic foot dial.

Formula:

Input BTU/HR Heatinl Value of Gas (BTU/FT3) x 7200

Time in Seconds (for 2 cuft) of Gas

If the pilot flame of another gas appliance was burning dur-
ing the furnace input test, it must be deducted from your
total input calculation. A good rule of thumb is to deduct
800 BTU per hour for each pilot flame. If the BTU iuput
of the gas is not within 95 to 100% of the furnace input
raing, utilizing the permissible adjusting range of the regu-
lator setting, it will be necessary to replace the orifice spuds
with spuds of the proper size.

CAUTION." NEVER OVERPIRE A FURNACE.

Adjustment of Manifold Gas Pressure

Measure gas manifold pressure. Manifold pressure should be
set approximately as follows: Natural gas 3.5 and Propanc
gas 10.5 inches water column.

For NATURAL gas application of furnaces the gas flow may
adjusted by means of the pressure regulator adjt,stment.

10



Check Gas Input (Propane Gas Only)

The gas pressure regulator at the storage tank is normally
adjusted to maintain an operating pressure of 10.5 inches
of water column at the furnace manifold. This pressure
will result in the correct gas input when the proper burner
orifices are installed on the furnace.

Adjust Temperature Rise

The temperature rise, or temperature difference between
the return-air and the heated-air from the furnace, must
lie within the range shown on the A.G.A. rating plate.
After temperature rise has been determined, the CFM
can be calculated.

After about 20 minutes of operation, determine the furnace
temperature rise. Take readings of both the return-air and
the heated-air in the ducts, about 6 feet from the furnace,
where they will not be affected by radiant heat. Increase
the blower CFM to decrease the rise; decrease the blower
CFM to increase the rise.

To measure temperature rise:

1. Let furnace operate for 20 minutes.

2. Measure return-air temperature.

3. Measure heated-air temperature about 6 feet from the
furnace where it will not be affected by radiant heat.

4. Difference is temperature rise.

Check Air Quantity (CFM)

To convert temperature rise to CFM:

1. Indoor furnace

CFM BTU/Hr Input (Cu Ft Gas.per Hr x BTU per Cu Ft*)
1.35 x (F temp rise)

2. Outdoor furnace

CFM BTU/Hr Input (Cu Ft Gas per Hr x BTU per Cu Ft*)
1.44 x (OF temp rise)

Oil Furnace determine amount of oil in gallons per minute
and BTU per gallon.

Gallons of oil per hour x BTU per lallonCFM
1.45 x Temperature Rise

Determine the total KW that is turned on when getting the
temperature rise.

CFM
KWx 3410 BTU per KW OR CFM

BTUH Input
Temperature Rise x 1.08 1.08 x F Temp Rise

WHERE: BTUH 5.92 x Volts x Amps (1)
5.92 x Volts x Amps x 1.73 (3)

To adjust temperature rise:

1. Increase blower CFM to decrease temperature rise.

2. Decrease blower CFM to increase temperature rise.

When changing drives on blowers:

For each 1" increase in pulley size increase belt length by
2". For each 1" decrease in pulley size decrease belt
length by 2".

Increasing the RPM of the blower increases the Brake Horse-
power (BHP) required.

Adjusting Blower Speed (CFM)

On belt-driven blowers, speed can be varied by changing
the motor pulley ratio. Opening the pulley decreases
speed. Closing the pulley increases speed.

After each adjustment, position and tighten the set screw
on one of the fiats of the pulley hub. Always align the fixed
flange of the motor pulley with the blower pulley. Improper
adjustment will cause noise and belt wear.

Adjust belt tension with the motor adjusting bolt until the
belt can be depressed with the fingers about 1/2 inch at a
point halfway between the two pulleys. Make speed adjust-
ments as necessary until the desired temperature range is
obtained.

On initial start-up or after increasing air flow, check fan
motor amps and compare to full load amps listed on motor
data plate. The panel on the fan section must be in place
when checking fan motor amps. Should the current drawn
by motor exceed the full load amps by more than 15%,
unload motor by releasing belt tension or by reducing
fan speed. This permissible increase of 15% above full
load nameplate amps is the result of the motor being
located in a cool area with increased air flow over the
motor.

Direct Drive blowers have multi-speed motors. Variation
in furnace temperature rise can be obtained by selecting
the low, medium or high speed hookup as desired. Refer
to the furnace wiring diagram.

Check the fan control settings to assure that air is being
heated sufficiently but not excessively prior to blower
operation. This check is made by placing a thermometer
in the heated air duct about 6 feet from the furnace,
and by measuring the air when the blower comes on
and when it shuts off. It is usually desirable to set the fan
control so that the thermometer will read 120 degrees
when the blower comes on and about 90 degrees when
the blower stops.

Permit the furnace to operate about 20 minutes prior to
shutting it down and reading the duct air temperature
when the blower stops. Repeat the temperature checks to
assure satisfactory settings.

Complete the furnace installation by making a check to
assure that all controls are functioning properly.

11
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Envitonmentetl Cotdrol Services is pleased to submit this Operation and Maintenance Data for the
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documentation. The recommended spare parts listed for this project are indicated under the as-built

drawings lill of Material. All temperature control devices can be purchased rora our local branch
office by phoning (804) 421-7775.
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SUENCE OF OPERATION
FOR

CAMP LEJEUNE. NC

SU)e--INTR CR/OVI CONTIIOL:

The dual temperature water puep P-1 shall-be manually eotrolled
by an ON-OFF Switch S-2 loatl on the ocetrol panel.
The Summer- Winter Switch S-1 ioetd on the trol lnel whall
manually witch the heating or oolig 0de of operation.
With S-1 in the winter position control relay CR-1 shall tart
dual temperature P-1 thre way changeover V-1 shall rain
normally closed to the chiller while C-I positions 3 way

haneover valve V-2 open to the hot water loop. Aquastat A-2
located in the dual temperature return water prior to the steam
convertor heating loop shall not allow ohmeover valve V-2 to be

positioned opened to the hot water loop until the dual
temperature return water is above 7OF. Control relay CH-I shall
allow the normally closed steam convertor valve V-3 to operate.
On a fall in water temperature as sensed by TS-1, located in the

convertor hot water supply, controller C-1 wili control to
modulate valve V-3 to supply an increased amount of steam to the
convertor. Controller C-1 will be inversely reset upon a rise in

outside air temperature as sensed by TS-2 located in the outside.
air. On a fall in outside air temperature the reverse operation

will occur.
With S-1 switched to the summer position control relay CR-2 shall

start the dual temperature pump P-1. Changeover valve V-2 shall
remain normally closed to the convertor hot water loop while CR-2

positions changeover valve V-1 open to the chilled water loop.

Aquastat A-1 located in the dual temperature pump discharge water
prior to the chilled water loop shall not a11ow chatxeover valve

V-1 to position-opened to the chill.ed water loop until dual
temperature pump discharge water is below 90F. The chiller shall
be energized by the control relay CR-2 but wi11 no start until

flow is proven by the chilled water flow switch. Chiller shall

operate through controls furnished by te chiller manufacturer.

BILL OF MATERIAL FOR CAMP LEJEUNE

TAG IQTY VENDOR :CODE NO. DESCRIPTION

:A1,2 2 ;BC :TC2974 :Aquastat
:CI 1 :BC :CP8102 :Controller

ICP-I 1 :APC :CPC-16 Control Panel

|CRI,2 2 IDEC RH3B/SH3B Relay

:PL1-3 3 :IDI :1052QC5 Pilot Light (Green)

SI 1 :CARLING :2X464 Switch

:$2 1 :CARLING 2X469 :Switch

:TSI 1 BC :AT201 :Well

1 1 :BC TS8201 :Temperature controller

TS2 : :AT211 :Sun shield

"$2 1 :BC :TS8501 :Temperature sensor

VI2 2 NELSON 4Valve(See Valve List)

:V3 1 :BC ;VS9223 353 4 lO:Vale(See Valve List)
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SYSTEM
NO,

SYSTEM & LOCATION MOOEL NO,

ECS Controls, Inc.
833 St. Brides Rd. W. Chesapeake, VA 23322

SIZE

z."
z

/jr,.,,’,

ACTUATOR BODY
PtLO3" RANGE PATTERN

sr;F, y

rFcg’

1LOCATION: r’-4/ ’-L’."/,/’i" t&"

CONTRACTOR: (., l ,ft lC N,,’l .. VALVE LIST
SHEET / OF

POST. ACTUATOR
N O,

,3oo-2..

" 3oo- &

CHECKED BY:

OA:

JOB NO.:





VALVE SELECTION

VALVE PART NUMBERING SYSTEM
(Note: Does not Include VA-1203, VA-1403, VA-3203 or VB-3403)

Always a_Leller Always a Number (Digit)

VXX-XXXX-XXX-X-XX
--V

VALVE

B VALVE BODY
VALVE ASSEMBLIES

A 2-Position (SPST)
C 2-Position (SPDT)
K Pneumalic
M Modular Motor (order MMC

control module separately)
P Multiple Electric/Electronic Inputs:

1. 2-Posilion SPST
2. 2-Position SPDT
3. System 8000, 2-15 Vdc
4. Slidewire (Series 90)
5. Currenl Inpul
6. Floating Conlrol (Direcl Digital)
7. Pneumatic to Eleclric

S System 8000, 2-15 Vdc

4 Positive Positioner
on Pneumatic only

!s ’."-S0HZ :--

’Hazardous Location Housing 60 Hz
Hazardous Localion Housing 50 Hz

VALVE BODY DATA
111 2-Way, Union Angle. Stem Up Open, Brass Trim

with Disc
222 2-Way Globe Body, Steel Body, Slainless Sleel Trim

606 2-Way Butterfly Valve, Metal-lo-Metal Trim
616 2-Way Butterlly Valve, Rubber Lined
666 3-Way Buttedly Valve, Metal-lo-Metal Trim
676- 3-Way Buttedly Valve. Rubber Lined
g21 2-Way. Stem Up Open, Brass Trim with Disc
g22--2-Way, Stem Up Closed, Brass Trim wilh Disc
g25 2-Way, Stem Up Open, Stainless Sleel Trim with Disc

9:26 2-Way, Stem Up Closed, Stainess Sleel Trim with Disc

927-2-Way, Stem Up Open, Stainless Steel Trim
928 2-Way, Stem Up Closed, Stainless Steel Trim
931 3-Way Mixing
932 :]-Way Diverting
933 3-Way Sequencing

TYPE OF END FITTING FOR VX-9XXX
1 Union End
2 Flared End
3 Screwed or Flanged For VX-111, VX-6XX this digit is Actuator Series Type.
4 Union Sweat End For VB-111 this digit is blank.

P CODE
(Size, Cv Rating, Port Code)

l--
112"

9 1-114"
10 1-1/2"
11 --2"
12 2-1/2"
13--3"
14--4"
15 5"
16 --6"
17--8"
18-- 10"
19-- 12"
20 14"
21 16"
22 18"
23 20"
24 24"

-PATTERN CODE OF
VALVE BODY
1 Straightway,

High Temperature Water
2 Globe Flanged,

High Pressure Steam
3 Angle
4 Straightway
5 Globe Flanged

I 0 Valve Body
| XXX Actuator Code (XXX)

tor Valve Assemblies
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2-WAY VALVES, SCREWED (1/2" TO 3"), UNION SWEAT (1/2" TO 2")
AND FLANGED (2-1/2" TO 4") WITH HYDRAULIC ACTUATORS

TABLE 1. Select Valve ooy ,c,uu,,j
ldlll HM Water

P Code (Valve Size, Cv lating, Port 281-1: Max.

Code) or select Valve sembly with S5 IIg Steam

correct Input Signal (See Table 3 also) S.0d_.__.__ Uall.WeaZ
less Actuator Code (XXX) including the

P Code (Size, Cv Rating, Port Code).
(See Pages 334-338 for lalve Sizing.)

izt’ 112"--3’

Valve Body VB-9213-0-4-P

Valve Assembly 2- t.4-20 mA VS-9213-XXX-4-P

2-Pesltion SPST Valve Assembly__ VA.g213-2XX4-P

Valve edv ve.o223-0-4-r

Valve Assetlbly. 2. 5 Vdc Ioput. 4-20 nlA ".g223-XXX-4.P
2-Pesltimt $ Valve Assembl.L. VA.9223-2XX,4-P

Seat
Stem

Material
Plug

Packing

Pressure
Ipsigl

Euq_
BrokeNOTE: These chaIs are

color coded as shown
below to assist valve
selection. Note it is

possible lo select either

a valve assembly or
component parts
(actuator, valve linkage.
valve body).

ORDERING EXAMPLES

1. Valve Assembly:
VS-9223-211-4-8

2. Valve Body:
VB-9223-0-4-8

Actuator:
MP-5210

Linkage:

Valve Body Data less
P Code (Size, Cv
Rating. Port Code)
Valve Assembly less
Actuator Code (XXX)
and less P Code
(Size, Cv RaUng,
Per1 Code)

P Code (Size, Cv
Rating, Port Code)

U Actuator or Actuator
Code (XXX) for
Assemblies

APPLICATION

Bronze
S|amless Steel

Bass
Spring Loaded
1ellen Cone

Disc

I/2"--2" 2-112"--4"
VB-9214-0-4-P VB-9213-0-5-P
VS.9214-XXX-4-P VS-g213-35X-5-P

VA-9214-2XX-4-P
VB-9224-O.4-P VB-g223-O-5-P

VS-g224-XXX-4-P VS-9223-35X-5-P
VA-9224- 2XX-4-P

Bronze

l Water k Water
501PF Max. 306"F Max.

lO0psig Steam 150 paid Steam

Flailed $,wd

vszxx.r P -I
VA-O.-xx-P VA.OXX-P Jvs-.o-r
vs.xxx-P vs-zxxx-r

VA-9263-2XX-4-P

Bronze Bronze

Bronze Bronze Stainless Steel Stainless Steel

Slainless Steel Slainless Sleel Slainless Steel Stainless Steel

Brass
Spring Loaded
Teflon Cone

Composition

Cast Iron

Spring Loaded
Teflon Cone

Stainless Steel
Spring Loaded
Teflon Cone

Stainless Steel
Spring Loaded
Teflon Cone

Comsilion Composition
STEAM

Static 250 250

Inlet 35 35

Recom. 20 20
Dill.*

Max. 281 (138) 281 (138)

Static 250
Pressure
Ipaigl Recom. 35

Dill.*

Fluid Temp. Min. 40 141
o!: I,CI

250

Tellon

125

28t (I38)

None

25O 250

100 150

WATER

340 (171) 3 (180)

4014)

125 250 250

u=t 2fit (138) 281 (138)
40{4) 40/4) 4014)

28t 1138) 300(4g)

TO SELECT A PORT CODE (P)

r Code Valve Slzet

1/2"

-5"" 3/4"

0.4
1.3
2.2
3.6

0.4
1.3
2.2
3.6
5.05.0

62 62

8.2
IiO

8.2
11.0

16.0 16.0

25.0 25.0
40.0 40.0

Cv
0.4
1.3
2.2
3.6
5.0
6.2
8.2
ll.0
16.0
25.0
40.0

56
85
145

"Maximum recommended differential i’essure in full open posilion. Do r)l exceed recommended iffereolial

pessure (pressure drop) or integrity of pads may be affected.

NOTE: Do nol exceed close-oil Paling

"NOTE: Factory assembhes are ol available lop 2/p,osilio applications using reduced valve bodies.

?Valve size rulers te NPT globe valves nominal ID. of copLm tubi)g fro" unio sweat valves.

CAUTION: Solder, tubing a=d/or pipe schedules must meet or exceed working stalic pressure reuiremenls.

0.4
1.3
2.2
3.6
5.0
62
82
11.0
16.0
25.0
400
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2-WAY VALVES, SCREWED (1/2" TO 3"), UNION SWEAT (1/2" TO 2")
AND FLANGED (2-1/2" TO 4") WITH HYDRAULIC ACTUATORS

TABLE 2. Select Actuator Type or Actulor Code (XXX)
series with correct Input Signal having sufficient close-off
for the application. If selecting Component Parts, select

Normal

Normally
Open

^clualor Cede IXXX,I

Normally
Closed

Aclualta

Fauter Avail Valve A___.__h!y Valve Ded]f P Cede

VA-9213-2XX-4-P -1-2-3-4
VA-9214-2XX-4-P -5-6
VA-9253-2XX4-P VB-gZI3-O-4-P
VA-g273-ZXX4-P VB-g214-O4-P -7-8

Two-Posilion SPST

MA-521X-XXX

Size

I/2" 180

314" 75

I" 40

Electronic

MP-5XIX
MPR-561X
MPfl-571X
MPR+581X

CLOSE-OFF PRESSURE RATING"
190

Electronic

MSR-8501X
MSR,.8701X
MSR-8801X

vs*g213-XXX-4-P VB-g253-O-4-P -g
vs-g214-XXX-4-P vg-g273-O4-P
V$-9253-XXX-I-P -I0

VS-9273.XXX,4 P -II
-12

VS-g213.3XX.4.P VD !1213.0 4-P -13
-12

VS-g213-35X-5-P vg-9213-OS-P -13
-14

I-I/4"

I-li2.

2"
2-1/2"

3"
2-112"
3"
4"

20
12
20
12

close-off pressure ratings

VA.g223-2XX-4-P
VA-g224-2XX-4. P
VA-g263-2XX-4-P VB-gZ23)-4-P
VA-9283-2XX.4- P VB-92244)4-P
vs-g223-XXX 4. P V8-92530 4-P
VS-9224-XXX-4-P VB-9283-04-1%
VS-9263-XXX-4-P
V$-9283 XXX.4.P

VS-9223-3XX-4. P VB-U223-oA-P

VS-9223-35X-5-P Vg.9223iS-P

-i-2-3-4 112.
-5-6 3/4"

-7-8 I"
-9 I-I 14"
-I0 I-t/Z"

-il

-12 2-1/2.

-13 3"
-12 2-1/2"

-13 3"
-14 4"

apply when valves are installed with pressure under Ihe seat.

250 22O

140 9O

75 50

45 3O

35
20
12
20
12
6

"MP-,54t X. MPR-SXXX use AV-600 and AV-601,

TABLE 3. Factory Assemblies, select exact Actuator Code (XXX). Any MA-52XX0 MP-5XXX, MPR-5X1X can be

assembled to 1/2"--1-1/4" valve bodies with the close-off pressure ratings listed in Table 2. Any MS-8XXlX and

MSRo8X01X can be assembled to 1-1/2" & 2" valve bodies with the close-off pressure ratings listed in Table 2. Select

below listed Hydraulic Actuators or Actuator Codes (XXX) for lactory available assemblies. For applications that

factory assemblies are not available, elect actuator, linkage, valve body and field assemble.

Input Signal

Two-position SPST

2-15 Vdc. Syslem 8000.
stroke occurs 6-9 Vdc appox.,

non-positive posilioning

2-15 Vdc, System 8000,
$larl 6 Vdc factory set,

adjustable 2-12 Vdc, 3 Vdc span.
posilive positioning

Wiring Figure NL

See Figu;e
on Page 339

See Figure 10
on Page 341

See Figure 10
on Page 341

See Figure 10
on Page 341

4 to 20 mA See Figure 17
on Page 345

Veltage VA Aux.
Vac 50160 Hz Switch

24 No
120 18 No
240 No
24 No
12O 18 No
240 No
24 No
12O 18 No
240 No
24 36 No
120 37 No
24 No
120 18 No
240 No

Atualor
Pad He.

MA-5213
MA-5210
MA-5211
MP-5213
MP-5210
MP-5211

Autuztm" Code IXXXl
For Fclory Available Assembl]f

201
211
221
201
211
221

MP-5413 247
MP-5410 244
MP-5411
MS-83013
MS-83010 353
MPR-S613 267
MPR-5610
MPfl-5Ol

245 ,
351 #"

254
265
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2-WAY VALVES, SCREWED (112" TO 3"), UNION SWEAT (112" TO 2")
AND FLANGED (2-1/2" TO 4") WITH HYDRAULIC ACTUATORS

TABLE 4. Dimensions (Inches)

Part Number

V6.0213.0-4-P
V6.0214-o4-r
VO-O25P
VI-O2TZ-O-CP

VI3-O-4-P

VO-g213..0-5-P

v6.o26o-cr %
V6.O2P

Body

3 4-114I/Z"

3/4" 3.516 5.1/2 1-3/8

I" 4-518 6-3/4 1-1/2

-I/4" 4-5/8 6.718 1-5/8

I-I/2. 6-118
6-1/8

9.t18
9-3/8

2-1/2
2-1/2

V6.0223.0-4-P

VB.-O223.-O-5-P

Ad
MA/MP/MPP,-5XXX; MS/MSR-6XXXX

6-3/16
6-11/16

9
9

19-118
19-118

6-112 3-314 19-13116

3" 9.112 4-114 20

2-112" 6-112 3-112 19-13/16

3" 9-1/2 3-314
4" 11-1/2 4-112

I/’2" 3 4-114 1-7116

314" 3-5/8 5-112 1-3/4

l" 4-5/8 6314 2
4-5/8 6-718 21-114"
6-118 9.118

9.3/8
1-112"

2-1/2.

3-3/16
3-3/16

3"
2-112"
3

3-314
6-118

20-3/16
21-1116

6-3/16

6-11116
9

8-112

16-518
16.518
19-3/16

9-1/2 4-114 20

6.1/2 4-1/8 19.7/16

9-1/2 4-118 19.13116
5-1116

"Add 2-1/32" (52 mm) to the "E" dimension

20-7’116

.r------

VB-9213-0-4-P
VB-g214-0-4-P /VB-9223-0-4-P
VB-9224-0-4-P
with MS/MSR-SXXXX

1l-1/2

valve assembly using an AV-601 linkage extension.

"’Use B dimension lot VB-9214 and VB-9224 valve bodies.

Dimensions in inches (metric conversion 25.4 mm= inch)

NOTE: Allow 3 inches clearance above actuator fo removal.

Mount MA/MP/MPR-5XXX aclualors above the valve body at 45
Irom vertical on steam applications.

3-1 14_

VO-9213-0-4-P

i
VB-9214-0-4-P -3/4

VB-9223-O-4-P E
VB-g224-O-4-P Cwith MA/MP/MPR-SXXX

VB-9213-O-5-P
with MS/MSR-IXXXX

See Flange Detail Table on following page
VB-9223-O-S-P "-’--T
with MS/MSR-SXXXX
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2-WAY VALVES, SCREWED (1/2" TO 3"), UNION SWEAT (1/2" TO 2")
AND FLANGED (2-1/2" TO 4") WITH HYDRAULIC ACTUATORS

American Standard 125 lb. Cast Iron Pipe Flanges

Length ol Machine Bolt

Flange Detail Dimeks in inches (metric coversio 25.4 inch

Flanges BOlIInII1111
Pipe
Size

Flange
Diameter

A

Flange
Thickness

O

Number Diameter
If If

Belts Bolts

Ddlllng
Olamts If Olameler d
lt Circle Bolt Holes

O
5-1/2 3/4

6 3/4

7-1/2 3/4

Length of
Machine
Bolts
F

2-1/2 7 11/16 4 5/8 2-1/2

3 7-1/2 3/4 4 5/8 2-1/2

4 9 15/16 8 5/8 3

TABLE 5. Restrictions on Maximum Ambient Temperature for Valve Actuators
TEMPEnATURES oF {’C " 35X

Maximum Ambient
Max. Allowoble Fluid

VB-9213

VB-9214-O-4-PVB-9223
VB-9224-0-4#

VD-9253
V6-9263

VB-9273

Maximum Fluid

Mex. Allow. Ambient

Maximum Fluid

Max. Allow. Ambient

Maximum Fluid

20X, 2IX. 22X

MA-521X-XXX
MP-521X-XXX

14o (o3)

281 (138)

115(46)

o3 (38)

V9-9283 Max. Allow. Ambient 90 (32)
NO]E. With 40F (4C) water Ihe nllnimum dew poinl lemporalure is 68F (20C).

MA-521X-XXX
MP-521X-XXX

w/AV-501 Linkage Extension

140
28t

281 (138)

140(46)

90 (32)

24X, 26X
MPR-561X. MPR-571 X,
MPR-581X. MP-541X

w/AV-601 Linkage Extension

io Io3)
1o 16o)
281 (103)

103 (39)

30 0 71)

8(3l)

MS-BXXIX
MSR-BXXIX

281 (138)

140 (60)

340(171)

3(o)
114 135)

295





Damper/Valve/Butterfly Valve, Spring Return Actuators

APPLICATION

For electronic posilive positioning proportional control of
dampers, valves or butterfly valves which require the

return to normal position on power Interruption.

SPECIFICATIONS

Controller Signal: 2 to 15 Vdc from System 8000 controller.
Stroke: Over a nominal 6 Vdc (fully reiracted) to 9 Vdc (lully

extended) input range. See Table 1.

Slad Point: Factory set at 6 Vdc, adjustable 2 to 12 Vdc.

Inpul Impedance: 10,000 ohms or greater.
Spring Return: Damper linkage provides return to normal

position on power inlerruption.
Power Requirements: See Table 1.

Power Supplies: 20 Vdc, 75 mA; 50 mA available when

optional auxiliary switch (AM-158) is inslalled.

Environment:
Ambient Temperature Limits,

Operating, Shipping and Storage
-40 to 140F (-40 tO 60C).

Humidily, 5 Io 95% RH, non-condensing

Localions, NEMA Type indoor only.

Conneclions: Color coded 6" (152 mm)leads.
Case: Die cast aluminum.

Mounling: Any position for damper actuators. In any upright

position wilh acluator above the center of the valve body.

Dimensions:
MS-8301X, 10-1/2" high x 7-7/8" wide

(267 mmx 200 am).
MS-8304X, 10-1/8" high 5-15/16" wide 15-1/2" deep

(257 mmx 151 mmx 394 am).
MS-8305X, 8-3/8" high 5-15/16" wide x 21-3/4" deep

(213 mm x 151 mm x 552 mm).

ACCESSORIES
AM-158 Auxiliary switch kit; 175 VA @ 120/280 Vac,

35 VA @ 24 Vac
TOOL-201 Calibration kit lot System 80(.)0

Damper Linkage Accessories
AM-t 11 Crank arm for 5/16" diamete damper shall

AM-112
AM-113
AM-115
AM-122
AM-123
AM-125
AM-125-O48
AM 132
AM-161-3

Crank arm tot 3/8" diameler damper shall
Crank arm lot 1/2" diameter damper shaft
Crank arm lot 7/16" diameler damper shalt

Linkage connector straight lype
Damper clip
5/16" diameler 20" damper rod
5/16" diameter 48" damper rod
Ball joint connector
Damper linkage kit

MS-83010 Series
MS-83040 Series
MS-83050 Series

MS-83010 Series

MS-83040 Series

MS-83050 Series

For MS-8301X Series Only
AV-430 Valve linkage
AV-495 Valve linkage

For MS-8305X Series Only
AM-301 90 degree mounting bracket for pivot mounting

Crank arm lot 112" dameter damper shaft holes for

3-1/2" stroke
Bolt-on frame lug and damper blade clip kit

Actuator shall extension
Pivot stud lor pivot mounting
Clevis for pivot mounting
Mounting plates lot pivot mounting on ducts or
damper frame

AM-530

AM-532
AM-533
AM-5:34
AM-535
AM-536

TABLE 1. VALVE ACTUATOR SELECTION SPECIFICATIONS

Part
Number

Supply Voltage
5016O Hz (Vac)

10 Watts

VA
Rating

k MS-83010 120 (+10%, -15%) 47

MS-3Oll 240 (*10%, -15%)’ 46

MS-83013 24 (+/-10%) 44

*220 Vac at 50 Hz

Output Force
Description

Proportional 150
1" (25 am) pounds
slroke

5%) Ihe powe stroke is approximalely 25% slower and tl VA is 20% more.

Valve

Timing at 70F (21
No Load Retract
Stroke*

VB-9XXX 2-1/4 min. 1/2 min.
1-1/2 Ihru 4". +25 sec. +10 sec.
See Table 3,

96 Continued on next page
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POSITION
AND MODULATING
CONTROL VALVE
ASSEMBLIES

The NCMA 2 position and modulating assembly

package offers you versatility, dependability

and long life with maximum economy!

BUTTERFLY VALVE CONSTRUCTION

Specifications for HVAC 150 psig W.O.Go Semi-lug

BODY Cast Iron

DISC Aluminum Bronze

STEM Stainless Steel

SEAT EPDM (for -40F through 250F)

STEM BUSHING Acetal

STEM PACKING Buna N

OPTIONS (Valve Trim)

DISCS
316 Staiffless Steel
Ductile Iron

SEATS
Buna N (OF through 212F)

F.D.A. regulations for
Food & beverage, and
preferred sanitary service.

Teflon lined Buna N (OF through 250F)
Not suitable for abrasive service.

Teflon lined EPDM (-20o through 300F)

Not suitable for abrasive service.

NOTE: For Teflon Seated Valves the body configuration will vary.





N C M A
ORDERING INFORMATION

2 position and modulating

Control Valve Arrangements

2 WAY Style

N.C

N.O L

3 WAY Style

ANoCo

N.O.

N.C.

N.C, N.O.

N.O. N.C.

B

2--way 2--position or Modulating control

Actuator Arrangement
Valve Size Part No. Model Style

4

10"

12"

242
241
243

244
255
256

268
2610
2612

3mway 2mposition or Modulating control

Valve Size

2

4

5"
6"

10"

12"

Part No.

344

355
356

368
3610
3612

Actuator
Model

Arrangement
Style

QUANTITY EXAMPLE DESCRIPTION

1 3" 243 (Actuator Model #) K

NOTE: 8" 12" Order No.’s ace based upon 50,, P reduced disk diameter butterfly valves. For higher pressure applications actuators

need to be re-sized.

2





eumatic

Assembly Dimensions/Pneumatic

SIZE A e C O e F G H J K L

2" 9 le 41/2 2 716 141/2 3 3/4 7Y8 56 1/4 5

2" 10 1% 5 2 8 14 3Yz % 7% 5 6

3" 11 1% 5 2 9 14 3% % 7% 67 . 6

4" 13 2 6 2 9% 14 4 % 8% 7 7

5" 15 2 7 2% 12 17% 5 1 9 8 7
6’" 16 2Y 8 2 12 17 5 1 9 9 8

3





D

L

Assembly Dimensions/Electric

Valve Size 2" 2 1/2" 3" 4" 5" 6"

A 13/ 14% 153/e 171/4 18 193/

B

C

D

6

171/2

63/4

4

181/2

71/4

4

19

81/2

201/2

9%

211/2 221/2

E 1% 1 3/4 1% 2 21/ 2/

F 41/2 5 51/2 61/2 71/= 8

G 10% 11 3/4 123/4 15 17V 181/

4





N i
Control Valves And Mechanical Assemblies

Rated Flow Coefficient
Cv

ANGLE OF DISK OPENING

VALVE
SIZE 10 20 30 40 50 60 70 90

2 2 8 18 30 50 80 130 220

21/2 3 11 25 44 70 110 180 320

3 4 16 38 68 110 170 28Oi 500

4 6 28 63 110 18G 280 460 820

5 10 44 100 180 280 460 7401300

6 17 60 140 250 400 6401100190C

8 24 110 250 440 640110018003200

10 38 180 40 710 11001800 3000510C

12 57 260 590 1000 1700270C4400800C

Cv The volume of water in U.S.G.P,M. that will pass

through a given valve opening with a pressure drop

of lb. per sq. in.

Torque

Seating and Unseating Torque Requirement
for Standard Disk Diameter

(150 psig W.O.G. bubble tight shut-off).

VALVE
SIZE

2
2’/’=
3

4
5
6

8
10
12

110
135
160

240
325
450

750
1150
1550

..P
50

120
146
180

270
375
550

950
1450
2050

P
100

130
155
200

300
425
650

1150
1760
2550

140
165
220

330
475
750

1350
2050
3050

Torque Requirement for Reduced Disk Diameter

(50 psig W.O:G. bubble tight shut-off.)

VALVE
SIZE

4
5
6

8
10
12

Ap

0

165
220
305

5OO
750
1000

.P
50

195
270
405

700
1050
1500

[
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Automax Electric Actuators provide precise, dependable
control of quarter-turn valves, dampers, flow controls and

other rotary devices. Automax Actuators are used in all areas

of industry including chemical processing, power, gas and oil,

I-IVAC and marine. The simple, yet rugged design results in a

compact package which produces torque up to 3500 inch

pounds. Automax additionally designs electric actuator

systems to customer specifications. And, our engineering

department develops valve mounting hardware for all types

of ball, butterfly and plug valves. Consult your Automax

representative today for the best value in actuation!





Easy to adjust travel limit
switch cams for
precise open and closed
position setting.

Protected manual override is
standard on E600,1000, 1500, 3500.

Motor brakes-
standard on all models.

Rugged, single phase
permanent split capacitor motor.

Zinc base, aluminum cover are
polyurethane coated for superior
corrosion resistance.

Reversible and unidirectional
motors available.

Massive precision cut gears-
not subject to breakage or
premature failure.

Permanently lubricated, enclosed
gear train on all models-protects
gears from moisture
and corrosion.





Locked Rotor
Torque Cycle Time(R) (^ Amps Motor Manual

Model Action (in Ibs) per 90 Voltage(R) ’ 115VAC Switches Brake Override

2 Spdt (Std) Standard N/A 3.7#E98.6 Reversible 100 3.5 sec. 115VAC, 60Hz .6 5 Arnps

Approx.
Weight

E300-12 Reversible 300 7.5 sec. 115VAC, 60Hz 1.0 2 Spdt (Std) Standard Optional 10#
10 Amps

2 Spdt (Std) Standard Standard 14#E600-12 Reversible 600 1_5 sec. 115VAC, 60Hz 1.0 10 Arnps

E1000-12 Reversible 1000 5 sec. 115VAC, 60Hz 3.0 2 Spdt (Std) Standard Standard 34#
10 Amps

2 Spdt (Std) Standard Standard 36#E1500-12 Reversible 1500 6 sec. 115VAC, 60Hz 3.0 10 Arnps

E3500-12 Reversible 3500 15 sec. 115VAC, 60Hz 3.0 2 Spdt (Std) Standard Standard 38#

Voltages
12 V.D.C.
24 V.D.C.
Other voltages,
consult factory
Limit Switches (2 spdt standard)

Additional Switches
Model Available

E98.6 2
E300 1
E600 2
EIO00 2
E1500 2
E3500 2

Feedback Potentiometer
0-135 Ohm (Over 90 Nominal)
0-1000 Ohm (Over 90 Nominal)
0-5000 Ohm (Over 90 Nominal)
1-10,000 Ohm (Over 90 Nominal)

Heater and Thermostat
25 Watt Heater
70F Standard Thermostat

Control Relay
2 Wire Control
Pilot

Controls
Manual-Off-Auto
Local-Remote
Position Indication
Travel Indication
Potentiometer
Open-Close
Customized Controls Available

Speed Control
Variable Speed Control

Positioner
ESP (Electronic Servo Positioner)
See Page 5

ltousi,g
Nema 4-Weatherproof





Stnwd.rd Rever:.ible l’CWl,,l,,:’ :t Split Capacitor Actuato ith
Positio & Tray,’!

MOTOR
0
Z) NO"O..C

NC
0

NCX)C

WHITE

BROWN

BLUE

BLACK

GREEN

RED

"Brake ex(emal to motor on EIO00 thru E3500

Symbols & Descriptions

1. WHITE
Motor Common

2. BROWN
Travel Indicator

3. BLUE
Full CW
Position Indicator

4. BLACK
Power Will Turn Actuator CW

5. GREEN
Full CCW
Position Indicator

6. RED
Power Will Turn Actuator CCW

NO-Normally Open
NC-Normally Closed
C-Common

Potetiomter.
BLUE

GREEN

Will provide infinite position indication and
other feedback functions. 5000 ohm
standard, single or dual with other values
available.

Heater afld lhermost;:l.

WHITE

HEATER THERMOSTAT BLACK

For high humidily or low lempetature
applications. Will reduce condensation. 25
Watt Healer with thermostat set for 70 E

Etra Switches
BLUE

NO-S YELLOW
SW3

NC ? GREEN

BLUE

YELLOW

GREEN

L. _I

0

r-----I
0

I-
0

0

Individual mechanical adjustment
will provide independent/isolated
electrical control for alarms, lights,
motor starters, etc.

Other Options

Modulating Controls
ESP Positioner (see page 5)
.Adjustable Speed Controls
DC Motors

Shaded Pole Motors
Unidirectional

Wiring diagrams for specific
applications available,
consult factory.





Model No. A I] C D E F (3 H J K L

E98.6 See E98.6 Bulletin

" E300 5’/ ,/2 ,/ 3/, 3/,(; 2./4 29/. ?"/4 4"As

E600 7’,’;6 3/4 5/,6 /6 21/4 13/ 81/4 45/,6

CONDUIT

Model No. A B C D E F G H J K

El000, E1500, E3500 12WI6 13/46 1% 7 1/,, x 3/,, 11/is 2% 81/4 103A0 11/4

Actuators shown in full clockwise (CW)
position as viewed from top.





Two-Input Temperature or Humidity Controller C- / Fd/../.b

APPLICATION

Electronic two-inpu! temperature or humidity controller

for heating, cooling, humidification or dehumidification in

HVAC systems.

SPECIFICATIONS

Features: Self-contained package incorporating an amplifier

wilh two input bridges for TS-8XXX lemperalure sensors,

humidity sensors or remote setpoint adjustor.
Sensors:

Temperature, TS-8XX one or two; three sensors through

a CN-8101.
Humidily, HS-8X01 or HSP-6X81.

Control Action: Direct (D.A.) or reverse (R.A.) selectable by

jumper. Factory set D.A.
Authority Ratio Adjustment: 0.5:1 Io 25:1, adjustable by dial.

Control Output Voltage: to 15 Vdc, 10 mA maximum. Unit

factory calibrated for 7.5 Vdc output with sensor at setpoint

temperature.
Power Requirements: 20 Vdc (-1.5, +t ), 23 mA.
PowerSupply Available: 6.2 Vdc, 7 mA maximum; regulated
and filtered power supply must not be connected to +6.2 of

other supplies.
Remote Setpoints: Order separately AT-8122, AT-8155 or

AT-8158.
Setpolnts, Ratio and Throttling Potentiometers: Visible

and accessible without removing controller cover.

Controlled Devices*: Maximum of six System 8000.

Environment:
Ambient Temperature Limits,

Shipping and Storage -40 to 160F (-40 to 71 C).

Operating 40 to 135F (4.4 to 57C).
Humidity, 5 to 95% RH, non-condensing.

Locations, NEMA Type indoor only.
Connections: Coded screw terminals for 14 to 20 AWG.

Cover:. Aluminum.
Mounting: Unit is provided with plastic track for panel mount-

ing. AD-8912 enclosure can be ordered separately for remote

installalions.
Dimensions: 4" high x 11" wide x 2-1/2" deep

(102 mm x 279 mm x 64 ram).

*TYPICAL CONTROLLED DEVICES
CC-8100 Series Relays
MMR-400 Series Modular Molors w/MMC-8000 Control Module

MMR-500 Series Modular Motors w/MMC-8000 Control Module

MP-300-600 Series Acluators
MP-400-600 Series Actuators
MP-5000 Series Aclualors
MS-1233 Series Damper Actuators
MS-80000 Series Actuators
SP-40000 Series Step Controllers
VS-9000 Series Valve Assemblies

CP-8102
CP-8102-116

TABLE 1. SPECIFICATIONS

Part Number

P-8102

CP-8102-1161

Control
Dial Range
Setpolnt

20 to 120F

-6 to 48C

Control*"
OIId Range
Setpolnt

20 tO 120F

-6 to 48G

Throttling Range
for 3 Vdc

Output Change

Adjustable
2 to 10F by dial"

Adjustable
to 6C by dial*

15, 25, 40 and 60F by pin selechon (use J9 jumper). Wilh the use of AD-8969-

901 (order separalely), the following T.R.*s can be oblained: 55, 65, 75, 85,100,

115, 125 and 140F.
For reset control, set setpoinl "B" at zero reset point and setpeint "A" at control

point desired wilh no reset action trom sensor "B’.

ACCESSORIES
AD-8122
AD-8t 23

AD-8 24

AD-89 2
AD-8969-20t
AD-8969-901
ASP-8301
AT-8122

AT-B155

AT-8158

AT-8222-101
AT-8435

CN-B101
HS-8000 Series
HSP-8000 Series
TOOL-201
TS-8000 Series

Signal adaptor for dual outputs (!wo direct acting)

Signal adaptor for dual outputs
(one direct, one reverse acting)
Signal adaptor for dual outputs
(one reverse, one direct acting)
12" (305 ram) enclosure
Offset resistor kit: 5, 10, 15 & 20F
Extended throttling range jumper
Power supply
Remote setpoint djster, dual scale 20 to 120F

(-6 to 49C)
Remote setpoint adjuster, dual scale 50 to 250F
(10to 121C)
Remote setpoint adjuster, dual scale 55 to 85=F
(13 to 29C)
Setpoinl scale Ior humidity 20% to 100%
Remote selpoint adjuster, dual scale 50 to 450F

(10 to 232C) for use with TS-8204 only
Multi-purpose bridge
Humidity sensors
Humidity transmitters
Calibration kit for System 8000
Temperature sensors

39 Continued on next page





Twoolnput Temperature or Humidity Controller

CP-8102, CP-8102-116 Continued from precadlng page

Sensing Element A

Sensing Element B

Sensing Elemenl C

TS-8000 Series
(except TS-8531 )

Thm S4nso Application

1K+1%
Wife wound 3W
(included with CN-8101

*For solar applications see sensor seclion.

Yellow (IV
Optional

Sensing Element B |1 III ...Blue(com)

Remove jumper it no sensor is connected to ISB

To
Controlled
Device

TABLE 2. JUMPER CONNECTIONS

Controller Function

Direct Acling

Jumper Connections Required

Bddle "A"
J4 to JC6
J3 to JC5

Bridge "B"
J5 to JC5
J6 to JC6

J4 to JC5 J5 to JC6Reverse Acting J3 to JC6 J6 to JC5

Internal Setpoint Adivet J! to JCt J2 to JC,3

Inlernal Selpoint Inactive for Remote Setpoint J to JC2 J2 to JC4

Disable Bridge "B" for Single Sensor Input
tAs supplied from factory

Remove Jumper from AB2 to AB3

Figure 1. Typical Temperature Control Wiring

40





GeneralInstructions

CP-8102
Electronic Two Input

Temperature or Humidity
Controller

FUNCTIONS

Elechori(: conlrolh.’r r(;ceives t(.’ml)(;ralufe or humi(lity s(:nsor

hll)LJl tfl[J BoIKJS a vatial)lo olechorfic signal, to 15 Vdc, Io tJp

to six Syslem 80()()c" aclualors or relays (conlrollod devices).
Additional (levic(}s can be conholhd wilh lh} is el adaplers.
hess} t(;hJalors or relays opemlo healing, cooling, hutddilica-

lion o dehumidilicalion equipmenl in IIVAC syslems.

FEATURES AND BENEFITS

The reliable, easy Io install CP-8102 electronic controller

incorporales an amplifier wilh inpuls lot 1000ohm Balco

temperalure sensors, humidity sensors or remote setpoinl

adjustor. Two selpoinl dials, ralio aulhofily dials, lhrotlling

range dials and calibration potenliomelers are visable and

accessible wilhoul feathering controller cover allow for easy
field adjustmenl. Coded screw terminals make sensor, remole

selpoinl, power supply and outpul signal wiring easy lo install

and change. The CP-8102 conlroller is used wilh olher Syslem
8000 devices.
Table 1. Specilicalios

CP-8102

Wiring Connections: Coded screw terminals for all control

inpuls and outputs.

Safe Amblenl Temperature Limits:

Operation: 40 Io f35F (4.4 to 57C)
Storage: -40 to 160F (-40 to 71 C)

Dimensions: 4" (102 ram) high l" (279 mm) wide 2-1/2"

(84 ram) deep

Part Number

CP-8102

CP-8102-116

Control Dial
Range

Setpoint "A"

20 Io 120F

-6 to 48C

Control Dial
Range

Setpoint "B"

20 Io 120F

-6 to 48C

Throttling
Range for 3 Vdc
Output Change

Adjustable
2 1o 10F by Dial"

Adjustable
to 6C by Dial*

Authority Ratio
Adjustment
Setpoint "A"
Selpoint "B"

.5:1 to 25:1 Adjustable
by Dial

Control
Output
Voltaget

to 15 Vdc
10 mA Max.
Factory
Set for
D.A.

Power
Required

20 Vdc
23 mA

Power
Supply

Available

6.2 Vdc
7 mA Max.

See ADJUSTMENTS for additional throttling ranges.

1- Units faclory calibrated for 7.5 Vdc oulput with sensor at setpoint

temperature.

Options: None.

ACCESSOBIES:
AD-8122

AD-8123

AD-8124

AD-8912
AD-8969-201
AD-8969-901
ASP-301

ASP-581
AT-8122

AT-8155

AT-81 58

AT-B222-10t
AT-8435

CN-8t01
HS-8101
HS-8201

TS-8101

Signal adaptor for dual outputs
(two direct acting)

Signal adaptor for dual oulputs
(one direct, one reverse acting)

Signal adaptor tor dual outputs
(one reverse, one direct acting)

12" enclosure

Off set resistor kil: 5, 10, 15 & 20F
Extended throttling range jumper

Power supply required for HSP-6X81
humidity transmitter

Indication meter 20 to 80% RH

Remole setpoint adjuster, dual scale 20 to
120F 6 to 49C)
Remote setpoint adjuster, dual scale 50 to
250F (10 Io 121C)
Remote setpoint adjuster, dual scale 55 to
85F (13 to 29C)
Setpoint scale for humidily 20% 1o 100%

Remote selpoint adjuster, dual scale 50 to
450F (10 Io 232C) for use wilh TS-8204
only
Mulli-purpose bridge

Room humidity sensor

Ducl humidity sensor

Room sensor

LITHe IN U.S.A. 9-84

TS-8|11

TS-8131
TS-8201
TS-8204

]S-8241

TS-8261
TS-8331

TS-8405
TS-8422
TS-8501
TS-8531

TS-8533

Tooi-201

DEFINITIONS

Room sensor with setpoint

Room button type sensor
Duct/immersion sensor

High temp. duct/immersion sensor
requires AT-8435 remote setpoint for all
applications except differenlial control

Diffuser sensor
Light fixture sensor
Lagged sensor (CN-8t 01 is required)

5’ averaging sensor
22’ averaging sensor
Outdoor sensor
Solar sensor (CN-8101 is required)

Econostat sensor
Calibration kit for system 8000

Mode of Operation: Either direct-acting or reverse-acting.

Direct-acting (D.A.) means that an increase in temperature at

the sensor(s) causes the voltage output (OP1) to increase.

Reverse-acting (RA.) means that an increase in temperature
at the sensor(s) causes the voltage output (OP1) to decrease.

Reset Control Action: The direction of reset determines

whether input A setpoint is reset upward or downward on a

temperature decrease at input B.

Direct reet: (D.R) A temperature decrease on input B resets

input A setpoint downward.

ReYerse resel: (R.R.) A temperature decrease on input B
resets input A setpoint upward.

F-14969-2





Sotpoinl "A"

J9 Jumper

Setpoinl "A" 15. 25.40 and 60F Bridge "A" Jumpers

Calibration TR Pins Bridge "B" Jumpers

Sensor "A"
(Main) Input

fie Point

Auxiliary Inpul

Auxiliary Input 2

Auxiliary Input 3

Sensor "B"
(Secondary)

Input

+20 Vdc Inpul
23 mA rain

+6.2 Vdc 7 mA
Output

Proportional
Control Oulpul

to 15 Vdc

System
Common

Selpoint "B"
Selpoinl "B"
Calibration Ratio Adjustment

for Selpoint "B"

Figure 1. CP-8102

Throttling Range Adjustment
(with Respect Bridge "9")

CONTROL TERMINAL INPUTS (See Figure

ISA: Any 1S 8000 Temperature Sensor 1000 ohm Balco)

ISB: Any TS 8000 Temperature Sensor 1000 ohm Balco)

AB1, AB2, AB3: Auxiliary inpuls; any remote sotpoint adjus-

let A[-8000 series, HS-SX01 humidity sensor, CN-8101 multi-

purpose bridge

CONTROL TERMINAL OUTPUT (See Figure

OPI: to 15 Vdc (10 mA maximum). Units factory calibration

for 7.5 Vdc output with sensor al setpoint temperature.

ADJUSTMENTS: (See figure

Setpoinl"A": Bydial20to 120F(6to48C),
or by remote setpoint adjuster (See Accessories).

Temperature Selpoinl "B": By dial 20 to 120 F (-6 to 48 C),

or by remote setpoint adjuster (See Accessories).

Setpoint "A" Calibration: By potentiometer.

Selpoinl "B" Calibration: By potentiometer. For reset con-

trol, set Setpoint "B" at value where Setopint "A" will be reset.

Adjusl Selpoinl "A" at control point required with no reset from

sensor "B".

THOTTLING RANGE: By dial2to 10F. to6C. Bypin

selection 15. 25.40 and 60F (8, 14, 22, 33C). Remove J9

jumper from JC9 and attach to required throttling range pin. By

extended lhrottling range adjuster, AD8969-901 (order separ-

ately). 55, 65, 75, 85, 100, 115, 12,5 a(t 140"F (31,36, 42, 47,

56.64.69 and 18C). The throttling an.(.J( is Ihe SUIT| (.)f the T.R.

pirs connected.

AUTHORITY RATIO
ADJUSTMENT: By dial .5 I<> 2!:1 I{ah),’; Ihe nurnb(,r ol

degrees change al Sensor "B" r(;(lm(.’(I h) r(,’.q(.’l Solpoinl "A"

one (I) degree Examph.’: 25: menlm a ?!-/’1 (14C) change

at Sensor "B" will resel Selp(.)inl "A" I"1 (.5"(,)

Table 2

Controller Function Jumper Connections Required

Bridge "A" Bridge "B"

Direct Acting* J4 to JC6 J5 to JC5
J3 to JC5 J6 to JC6

Reverse Acting J4 to JC5 J5 to JC6
J3 to JC6 J6 to JC5

Internal Setpoint Aclive’ J1 to JC1 J2 to JC3

Internal Setpoint Inactive J1 to JC2 J2 to JC4
for Remote Setpoint

Disable Bridge "B" for Remove Jumper
Single Sensor Input from AB2 to AB3

As supplied trom factory.

To Obtain Reverse Reset: Both bridges should have the

same action. Example: both direct acting, or both reverse

acting.

To Obtain Direct Reset: Bridges should have different

action. Example: one direct and one reverse acting.

Disable "A" Bridge Setpoint
Disconnect Jumper J1 from JCt
Pin and reconnect Io JC2 Pin.

Disable ’B" Bridge Setpoint
it "B" Bridge is to be used.
Disconect Jumper J2 trom JC3 Pin

and reconnect to JC4 Pin.

Figure 2. Disabling Setpoint "A"
and/or Setpoint "B"





ISA (

ISA @

TIE (

ABIIAB2

AB3

Inpul A
Bri(I.(e

_b_SPA
20 120

JCI

JC2

JC5

lnpul B
Bridge ,"
SPB 2O 20

J2 JC4

Figure 3.

To Control
Amplilier

’ L +20

+20

+62

) SW

IPrP"i"’all Oumu
| Vollage I..---- Currenl

1 Cono, I/ Limil

Amplifier I/ Circuil

l hrollling Range Adj.

JC9

,JUMPER

To +6.2
Supply and
Amplifier

GUM

COM

CP-8102 Controller Block Diagram

PRE-INSTALLATION: Open the carton and visually inspect

the device for pad number and obvious defects before pro-

ceeding with the installation.

NOTE

Mounting screws are not provided.

INSTALLATION: Device may be mounted, in any position, in

an inside location near tile controlled equipment using the two

slots in lhe track. AD-8912 enclosures can be ordered separ-

ately for remote installations.

CAUTION

Avoid locations where excessive vibration, moisture,

corrosive fumes or vapors are present, or where high

radio frequency or electro-magnetic interference gen-
erating devices are near.

See Figure 4 for mounting dimensions.

1/4"

(6 mm)

11/64"

(4 ram)

11" (280 ram)

10-3/4" (274 mm)

DEPTH 2-1/2" (63 mm)

1-15/16"
(49 ram)

(’L3_78,,

Figure 4. Mounting Dimensions

GENERAL WIRING INFORMATION

Make all connections according to job wiring diagrams and in

compliance with national and local codes.

Two separate No. 18 twisted pair wires (six turns per foot

1.3ml).
Class II, low vollage, are suitable for up to 1000 leer (300 m) lot

the sensor leads. See lable 3 lot longer runs.

CAUTION

Never run line voltage in the same conduit with un-

shielded sensing element leads. Use copper conduc-

tors only.

Shielded cable (Belden No. 8422 or equivalent) must be used

when it is necessary to install the DC signal leads in the same

conduit with power wiring, or when it is known that high

RFI/EMI generating devices are near. Ground the shield at the

co,ntroller only on the COM (-) terminal.





Table 3. Wiring Lengths

Wire
Gauge

22
18
16
14

Sensor
To

CP-8102

125
300

"TS"
Sensor
To

CP-8102

,o0o

4,000

LENGTH OF RUN IN FEET**

CN-8101,
AT-81 X4

TS-8601 To
CP-8102

1,000

"HSP"
Transmitter

To
CP-8102

250

TSP-8101
To

CP-8102

Should be
in Same
I)an(;I aS

Controller

CP-8102
To

Controlled
Device

1,000
2,250
4,000

CP-8102
To

Adaptor*

,o0o
2,250
4,000

AD-8101, AD-812X, AD-8201, AD-830t, AD-850i

*’1 Ft. approx..3 meier

GENERAL RULES FOR WIRING 0Po8102
TO CONTROLLED DEVICE(S)

1. Never connect red lead (or +20 terminal) of any controlled

device which has a regulaled power supply Io the red lead

(or +20 terminal) el any other conlrolled device (see Fig-

ure 5).

2. Conlrolleddevices (MP-52XX) with unliltered and unregu-
lated power supplies must be filtered. CP-8102 will pro-
vide filtering for a maximum of two MP-52XX by connect-

ing the two red leads together at the controller’s +20

terminal (see Figure 6).

3. Controlled devices with filtered and unregulated sup-

plies: Up to six controlled devices with the red leads (+20
terminals) can be connected togelher. Number of units

paralleled depends on the current (mADC) requirements

of the controller or adaptor.

4. Controlled Device

Supply Characteristics

Filtered & Filtered & Unfiltered &

Regulated Unregulated Unregulated

CC-8101
CC-8102
CC-8103
CC-8111 Series

CC-8118 Series
CC-8218 Series

CP-8161 Series
CP-8301 Series*
CP-8425 Series
CP-8501 Series

CP-8502 Series

MP-54XX
MS-8XXX
Actuators

MP-52XX
Actuators

Excepl CP-8301-10l which does not have a power supply.

Figure 5. Controlled Devices All Filtered

FIELD CHECKOUT
Units are factory calibrated and tested and should not
require field checkout. If required, proceed as follows (see
I-igure ):

NOTE

The following procedures can be used for either reverse

or direct acting connected CP-8102 controllers.

1. Initial Conditions for CP-8102

A. Jumper between AB2 and AB3 disconnected.

B. 20 Vdc +1 1.5 Vdc (23 mA) applied to the +20 and

common terminals. This power is normally supplied

by the controlled device.

2. Connect a 20,000 ohm/volt DC VOM meter between the

OP1 (+) terminal and COM (-) terminal of the CP-8102.

Use a 20 Vdc or less range.

3. Disconnect the temperature sensing element "A" from

the ISA terminals of the CP-8102. Short ISA terminals

together and VOM reading should be Vdc or less if

bridge "A" is direct acting and more than 15 Vdc if bridge

A is reverse acting.

4. Open ISA lerminals and VOM reading should be greater
lhan 15 Vdc if bridge "A" is direct acting and less than

Vdc if bridge "A" is reverse acting.

5. The CP-8102 is a good unit if it passes tests in steps 3 and

4. Replace lhe unit if lests 3 and 4 are not met.

(’20) Red

(OPI)

Figure 6. At Least else of the Controlled
Devices in MP-52XX (Unfiltered)





FIELD CALIBRATION PROCEDURES FOR
CONTROLLERS WITH ONE AND TWO INPUTS

(See Figures 7 and 9):

The following procedures carl be used for either reverse or

direcl acting connected CP-8102 controllers.

The CP-8t02 is factory calibraled and shipped with both

inputs connected lor direct acting oulpul.

Normally, the 0P-8102 (connected for either direct or reverse

acting) requires no field calibralion bul if a field calibralion

check or recalibralion becomes necessary, lhen proceed as

follows:

1. Initial Conditions foPCP-8102:

A. Setpoint "A" set for: 70F.

13. Setpoint "B" sol for: 70F.

C. Ratio adjustmenl set for: 1:1.

D. Throttling range adjustment set for: 3F.

E. Jumper between AB2 and AB3 disconnecled

F. 20 Vdc (23 mA) applied to the +20 and common
terminals. This power is normally supplied by the

controlled device.

2. Connect a 20,000 ohm/volt DC VOM meter between the

OPI (+) terminal and COM (-) terminal of the CP-8102.

Use a 20 Vdc or less range.

3. Calibration of "A" input. Use one of the following two

methods.

A. Temperature measuremenl melhods:

Accurately measure the lemperature at the tempera-

ture sensing element "A". Adjust setpoint "A" until

the dial reading agrees with the temperature mea-

sured. Rotate setpoint "A" calibration potenliometer

(located just to the right of setpoint "A" dial) until a

VOM reading of 7.5+/-.2 Vdc is obtained.

B. Sensing element subst:tution method:

Disconnect the temperalure sensing element "A"
from the ISA terminals of the CP-8102. Reconnect a

000 ohm +.1% wire wound resistor (TOOL-203) to

the ISA terminals. Adjust setpoint "A" for 70F.

Rotate setpoint "A" calibration potentiometer (located
just to the right of setpoint "A" dial) until a VOM
reading of 7.5+/-.2 Vdc is oblained

NOTE

Method B above does not calibrale out any errors due to

sensing element tolerances or wire lead resistance.

Calibration of "A" input complele.

If "B" input is not being used (jumper between AB2 and

A83 removed) then proceed to step 7 below.

Reconnect jumper between AB2 and AB3.

Calibration of "B" inpul. Use one of the following Iwo

methods.

A. Temperalure measurement method:

Accurately measure the temperature at the tempera-
ture sensing element "B". Adjust setpoint "B" until

the dial reading agrees with the temperature mea-

sured. Relate setpoint "B" calibration potenliometer

(located just to the right of setpoint "B" dial) until a

VOM reading of 7.5+.2 Vdc is obtained.

B. Sensing element substitution method:

Disconnect the temperature sensing element "B"
from ISB terminals of the CP-8102. Reconnect a

1000 ohm +.1%, wire wound resistor (TOOL-203) to

the ISB terminals. Adjust setpoint "B" for 70F.

Holate setpoint "B" calibration potentiometer (located
jusl to the right of setpoint "A" dial) unti a VOM
reading of 7.5_+.2 Vdc is obtained.

NOTE

Melhod B above does not calibrate out any errors due to

sensing element tolerances or wire lead resistance.

CP-8102 calibration is complete. Remove all test meters,

test resistor, etc. Reconnect all elements, place setpoints,

throtlling range and ratio adjustments as required for the

application.

)
Red + 20)

II I--
O.liona, II

Or TOOL-203 J
Optional

TS-8000 Series Remove jumper if sensor is connected to ISB.

Q DC VOM test meter connection.

Figure 7. One or Two sensor Application

To
Controlled
Device

FIELD SERVICE

Units are factory calibrated and tested for direct acting control

(D.A.) and reverse reset (R.R.) and should not require service.

If required, proceed as follows (see Figure 8):

Power Supply

Apply +20; +1, -1.5 Vdc (23 mA) to the +20 and common
terminals, Proper power supply is always required for unit to

function properly. The +6.2 (+.3) Vdc should be available from

the controller, if required.

Test

Connect a 20,000 ohm/volt DC VOM meter between +20 and

common terminals. Controller power supply +20, +1 -1.5 Vdc

(indicated by M! in Figure 8) should be measured. Power

supply is normally supplied by controlled device. Check +6.2

(_+.3) Vdc power supply of controller with VOM.

Service

It the -20 Vdc level is nol measured, service Ihe (lead) con-

trolled device, power supply or installation wiring as necessary

to insure proper power supply.

Controller Output

See Field Calibration Procedures, on this page, for calibration

of "A" setpoint using sensor element substitutes.





Test

Wilh signal oulpul measured belween OP1 and COM at 7.5 -+ .2
Vdc, rolafe selpoinl "A" dial several degrees (in incremenls of
F) each way from 70 selling to vary the M2 reading from

Io 15 Vdc. The number of degrees lhat selpoint dial "A" is

,’hanged to vary the reading on M2 3 Vdc should be approxi-
3F (if T.R. is sel at 5F, 3 Vdc will change over 5F).

Service

See Field Calibration Procedures, on page 5, for calibration of

"B" selpoinl using sensor element substitutes. (Make certain

lhal jumper is connecled Io AB2 and AB3.)

Adjusting selpoint "B" several degrees frorn 70F selling will

cause the M2 reading o vary from to 15 Vdc.

If outpul vollage cannot be made Io vary over a Io 15 Vdc

range, then replace the CP-8i 02 as defective.

(IK +/- |%OOL203 RI" |---’$"
., 2-1npu,

Con|roller+zo_l..:

B .2
Control Sisaal

BddgeBSensor p @ o o o,

Precision Resistor) ! Common (Test Meter Reference)

Figure 8.

CALIBRATE A

Bridge B Bridge A
Jumper:

CALIBRATE B

Figure 9.

MAINTENANCE

1-his is a quality product. Regular maintenance of the total

system is recommended to assure suslained oplimum per-
formance.





TYPICAL APPLICATIONS

Remove jumper if sensor is connected to ISB

Figure 10. One or Two Temperature
Sensor Application

Controlled
Device

Hot water reset is typical application for a two sensor applica-
lion of the CP-8102. For example, perimeter radiation lempera-
ture, wilh hot water as a heating medium, is increased as the

temperature of the outside air decreases. This method of
control is known as reverse reset. A reset schedule shown
below in table requires the hol water temperature to increase

from 100 Io 170F, a change of 60F, as the outside air

temperalure decreases from 60 Io 0F. If the throttling range
of lhe CP-8102 controller is 10F the setting of the CP-8102
will be as follows:

Setpoinl "A": 110
Setpoint "B": 60
Ratio Adjustment: (change in outside air temperature/
change in hot waler temperature)

ThrelllincJ Range: 10F
Note: Controller function is Direct Acting (see table 2)
Factory setting

Table 5. Reset Schedule

Outside Air Temp.
(F)
60

0 170

Water Temperature
(F)
110

TS-8101,TS-8111
Room Sensor

’:: " l" el
Uninsulaled 1--""Sensing|--’’ - I::’ ":[- 1,,,.’YeUOw-

Elements | I::: LI " (IVl)

Blue (Corn)/ TO Controlled
._h!s..ut_a_le..d. J Devices

TS-8331

Figure 11. Derivative (Lagged) Sensor

Sensing Element A

Sensing Element B :,,

Sensing Element C I..
:" .:,::_

TS-8000 Series I._..- ,,..----L
(except TS-8331,8531 *)

1K+1%
Wire wound 3W
(included with CN-8101

L Red(+20)

Yellow (IVt) TO

Device-- lue comJ_
Conro,ed

For lagged or solar applications see sensor section.

Figure 12. Three Temperature Sensor Application*





Bridge "A" Jumpers

i ’/-] Red +20 Tr--’’" iT],’, 11:,, _-I Yellow Controlled
/ Yellowl /’/ "--F-

;’ ’*_*-I (IVI) uewce
,,,,,,pe,o,u,,, [::
Sensor

A 8XXX

Remote Direct Acting
Setpoinl Controller
Adjusler

Blue

Red

NOTE: If lhe controller bridge is reverse acting, the red and

blue wires at the AT-8XXX Series musl be reversed (red to

common, blue Io +6.2).

Figure 14. Single Input with Remote Setpoint

Jumper Conreclions
Shown As Unit is

Shipped Rein Faclory

\
J3 J4

J5 J6

Cut Jumpers J7 and
J8 at "X" Marks.

,?
Wilter

Figure 15. Single Unit Winter-Summer Switching

Cut bolh jumpers lhal are Iocaled belween the lerminal

strip and cover on lhe Idl band side of the device. (See
Figure 15).

Connect D.P.D.T. Swilch (CYZP- 11 or equivalenl) accord-

ing Io Figure 15.

NOTE

Swik:h conlacls should have pilol duty ratings and mair-

lain a ohm or less contact raling over its normal life.

No recalibration of CP-8102 is required.





SINGLE UNIT SUMMER/WINTER SWITCHING (Continued):

Table 6. Bridge Connections for Summer/Winter (See Figure 15.)

BRIDGE

(MAIN SENSOR)
Winter Summer

BRIDGE

(RESET SENSOR)
Winter Summer

RESET
OF

SETPOINT "A"

D.A. R.A.
D.A. R.A.
R.A. D.A.
R.A. D.A.

JUMPER TO PIN CONNECTIONS

Winter Summer
Reverse Direct

Direcl Reverse
Direct Reverse
Reverse Direct
Re;erse Direct

Direct Reverse
Direct Reverse

Reverse Direct

J3 J4

.6.2

J5

COM

J6

+6.2D.A. R.A. D.A. ,JC5 JC6

R.A. D.A. D.A. JC6 JC5 COM +6.2

D.A. R.A. R.A. JC5 JC6 +6.2 COM

R.A. D.A. R.A. JC6 JC5 6.2 COM

D.A. COM +6.2 JC5 JC6

R.A. 6.2 COM JC5 JC6

D.A. COM +6.2 JC6 JC5

COM JC6 JC5

In Supply Water Line
TS-8201

In Outside Air
TS-8501

TC-411

Temp.

Set 70

Remove
Jumper

Coil Voltage of Relay

D.P.P.T. Relay

Red

Blue

AT-B122

L1

L2

Red(+20)

Yellow (IVt)

Blue (Com)

To
Valve
Actuator

.-%

Table 7. Typical Reset Schedule

Outside Air Temp.(F) Water Temperature(F)
70 110

0 140

Above 70 85

Oulside air temperature reset of supply water lemperalure with fixed
temperature of 85F with outside air lemperalure of 70F.

Setpoint "A": 110F

Setpoint "B": 70F

Ratio Adjustment: 2.33

Throttling Range: 10F

AT-8122: Sel 45F for S.P. of 85 where O.A. is above 70F.

Relay is energized with outside air temperature below 70

Figure 15. Outside Air Temperature Reset of
Hot Water with Fixed Temperature with

Outside Air Temperature Above Selected Value





TS-SXXX
Temperalure Sensor

-INPUT CON TIIOLL|R

ISA

I$I

J5 J6

sw,--

S.P.D.T. Swilch,

(i.e., timeclock,
manual swilch)

Red 20)

To Controlled

Blue (COM)

Resistor (5, 10, t5, 20F offset) use AD-8969-201 kit.

Offsetting setpoint for Direct Acting Controller:

Raise, connector resistor to 4-6.2 terminal.

Lower, connect resistor to COM terminal.

Offsetting setpoint for Reverse Acting Controller:

Raise, connect resistor to COM terminal.

Lower, connect resistor to +6.2 terminal.

NOTE

Standard two conduclor twisted wire should be used if

remote switching is employed.

Rosistor must always be located at star.

Figure 16. Setpoint Offset

TS-8XXX
Tern erature Sensor

"ime Clock
AE-178

1K,.1%
(] OOL-203)

CP-8102
-_, 2-Input Controller

2::’, e ’"’-

.._..,,, (R) Q O
COM

Red (+20)

Yellow (IV2)

To Controlled
Device

Blue (COM)

Install 1000 ohm 1% (TOOL-203) resistor in ISB. Install AE-
178 7 day tirne clock. Set setpoint "B" as desired for night

setback.

Figure 17.

Table 8.

Setpoint "B" Night Setback

70F (21.1 C) No Setback

65F (18.3C) 5F (2.8C) Setback

60F (15.6C) 10F (5.6C)Setback

55F (12.8C) 15F (8.3C) Setback

Night Setback

10





Hulmdity Sensing Element
HS-BX01

be made al HS 8X01

i.e. 4 Wires to HS 8X0t

24 Vac
25 mA

Unplug brown wire (common
el Setpoinl "A" Pol) & Tape

/

s*gnal only

Yellow be reverse acting

(vl)

Blue
(COM) I

]-o Controlled
Devices

Note: Seltings of 2-6 Ihroltling range result in 2-6% RH throtlhng range for 3 Vdc oulpul change

6 TR maximum setting,

Figure 18. Humidity Control

Typical with HSP-6X81

HSP-6381

Note: AT-8222-101 Setpoin! scale for humidity 20% to 100% on

CP-8102.

Bridge A
Note: Bridge"A"must
be connected for reverse
acling oulput as shown
in insert

Nolo Resislors
provided with

HSP-6000

’[ ASP581 \1 W/(/-- 21npulConlroller (+20)

// ,1 sw. I. (v)

(com

Note: Output Signal
can only be reverse acting.

Figure 19. Humidity Control & Indication
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Remote Temperature Sensors 7"5-/.;

APPLICATION

Electronic sensing of temperature at remote room Ioca-

tlons, ducts, plenum chambers, liquid lines, tanks, out-

door air, etc.

SPECIFICATIONS
Sensing Element: Balco resistance. 1000 ohms +/-0.1% at

70F (21C); TS-8405, TS-8422 +/-1% at 70F (21C).
Changes 2.2 ohms per F (0.5C) at 70F (21 C). TS-8204

only 1657 ohms +/-0.1% at 300F (149C); changes 2.5

ohms per F (0.5Ci al 300F (149C).

NOTE

TS-8204 is nol compatible with inlernal setpoints of con-

trollers (except for differenlial control), TSP-8101 or

TSP-8111 temperalure transmitters. Order AT-8435,

200 to 400F (93 Io 204C) when setpoint is required.

TS-8201

TS-8131

TS-8000 Series

T8-8201-106

TS-8201-110

T$-8204

TS-8261

See Tables and 2 for additional specificalions.

ACCESSORIES
Ar-208 Oucl mounting kit lot TS-820! -t05 (included wilt) TS-8204)

AT-215 Stainless sleel bulb well lot TS-8’201 or TS-8204

AT-225 Slainless steel bulb well lor TS-8201-106

AT-8435 Remote selpoint adiuster, dual scale 200 1o 400F (93 to 204C);

required lot all TS-8204 applications except differential control

TABLE 1. AMBIENT TEMPERATURE LIMITS OF (C)
Part Number

TS-8131"
TS-8261"
TS-8281 Series"

ShlppIn9 & Slorale
-40 to 160
(-40 to 71

TS-201 -40 to 250
TS-8201-106 (-40 to 2
TS-8201-110
TS-8405 -40 to 220
TS-8422 (-40 to 104)
TS-8501

-40 to 400
TS-8204 (-40 to 204)

Humidity, 5 to 95% RH, non-condensing.

Operating

40 to 140
4 1o 60)

-40 to 250
(-40 to 121)

:-40 tO 220
(-40 to 1041

200 Io 400

193 to 204)

TS-8501

TS-8281 Series

o Controller
Sensor Input

1/4" Spades Two Black Leads

(TS-8131 [TS-8281 Series, (1) Red, (1) Black}

Figure 1. TS-8XXX Sensor Connections

TABLE 2. SPECIFICATIONS
Part

Number
Description

TS-131 Unitary"

T$-6201 Duct/Immersion’"

T$-201-10 Immersion"""

Mounting
Connection

7/32" (13.5 ram) dia.
Mounting Hole

Plate, 114" NPT

1/4" NPT Nul’"

G;,;;;:ons in. (ram) W;*;,,g

E;, Endosure Connections

114" Spade
314 dia. 1-114 long None ConneCtions(19 32)

114 dia. 6 long (6 152)

114 dia. 4 long (6 t02)

3-112 high 2-114 wide 2-114 deep
(89 57 57) with 2-1/2 (64) extension to
elemenl; 1/2" knockouls (top & botlom)

T-201-110 Strap-on Nylon Wife Tie1 114 dia. 2-1/4 long None
(6 57)

1/4" NPT Nut"; 1/4 dia. 8 long None
TS-8204 Duct/immersion’" AT-208 included (6 203)

!/4 dia. 8-1/8 log NoneComb. Light Fixles None (6 206)T$.-8261 & Ceiling Diffuser

Ducl

T8-8281

TS-8281-101

TS-.8405

Plate

Plate

PlaleTS 22

Averaging (Ducl)

5/16 dia. 3-5/8 long
(7.9 92)

5’ (! .5 m) long

22" (6.7 m) long

-t 18 dia. 5 long
Averaging (Duct)

None

3-112 high 2-114 wide 2-114 deep
(89 57 57) wilh 2-1/2 (64) extension to
element; 1/2" knockouts (top & bottom)

None

12. (305 ram) Black
Pigtail Leads

12" (305 mm) Black

Piltail Leads
16" (401 ram) Yellow

Pigtail Leads

6’ (1.8 m) Black
Pigtail Leads

6’ (1.8 m)
(1) Red, (1) Black

Shielded & Jacketed

6’ (1.B m)
(I) Red. (1) Black

Shielded & Jacketed
Plenum Rated Cable

12. (305 ram) Black
Pigtail Leads

3’ (0.9 m) Black

TS-BS01 Outdoor 112" Conduit (29 127) Pigtail Leads

*For mounting Ihrolh lan coil of unil venlilnlnr cabinel similar applicalton. **Immersion requires AT-215 bulb well **’immersion rec uires AT-225 bulb well.

1"Factory supplied, 2-112" 2" (64 51 ram) loam insulelio tape and 30" (762 mm) nylon lie lot 1-1/2" Ihru 8" (.38 Ihru 203 ram) alia. pipes.
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Strap-on Changeover Thermostat

APPLICATION

For summer-winter changeover in Ilydroltic
heating-cooling systems.

Setpoint: 75F (24C) approx., fixed.
Sensing Element: Bimetal.
DifferenUah 15F (8C) fixed.
Ambient Temperature Limits:

Shipping, -40 Io 220F (-40 to 104C).
MIn. Hot Water Temperature3 90% (32C).
Max. Chilled Water Temperalure: 60F (16C).
BectricM Switch: Snap-acting SPDT wilh silver cordacls.

Rallngs, See Table 1.

ConneoUons: See Table 1.
Case: Hermelically sealed steel.
Mounting: On up to 1-1/2" pipe wilh mounting springs
provided.
Dimensions: 2" diameter x 1-1/2" high (51 mm x 38 ram).

ACCESSORIES None

TC-2942

TC-2931 1

TC-2974

TC-2931
TC-2942
TC-2974

TABLE 1. SPECIFICATIONS

Blue Red
\//Temp

\J Drop

Yellow (common)

Red makes ON lemp drop

Figure 1. Switch Action and Lead Identification

Part
Number

TC-2931

TC-2942

TC-2974

Type

Strap-on

Slrap-on enclosed"

Strap-on

"Has 1/2" conduil adaplo.

Connections

Three (3) color-coded t6 gauge
leads 3’ (914 ram) long

Three (3) color-coded 16 gage
leads 3’ (914 ram) Io.g
Three (3) color-coded 16 gage
leads 3’ (914 mm) long

Voltage
(vmc)

120
240

120
240

Switch Ratings (AC Only)

FLA LRA
(Amps) (Amps)

5.8 348
2.9 17.4

9.8 58.8
8 48.8

Pilot Duty
(VA)

125

360

Non-
InducliYe
(Amp$)

N/A

22
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Ge.eral Purpose Switches For
Eleclric Molors a.d Inslrumets

[] No. 4X208 [] No, 2X488

Toggle Switches with Up to 15/10 Amp Ratings For 125/250 VAC

SPST, DPST, DPDT And 3PST Styles

Screw, Tab or Lead Terminal Endings

Standard Toggle Stem 15/32" Diameter, Threaded





Accessories

APPLICATION

Lock cover screw kit modifies room thermostats so as to
preYent unauthorized tampering of either Ihe dial setting

internal mechanism.

Electric Electronic Pneumatic

All excepl SLC-800X TS-5191 All IK-1XXX and
"fA-121 TP-810X TS-5711 TK-5XXX excepl
TC-114 TP-8232 TS81 IX IK-17XX, ] K-18XX

Bole: Two kits requirod tol duplex

AT-101

APPLICATION

Package ol 100 dial stop pins to i.serl i, dial ends to limit

the high or low setting of room thermostats.

Electric Electronic Pneumatic

All except TP-810X TS-5711 All 1K-1XXX and

TA-t 21 TP-8232 fS-81 iX TK-5XXX excepl

TC-114 1S-5191 IK-I/XX, 1K-ISXX

AT-104

APPLICATION

Immersion well for use with 3/8" (10 mm) temperature
bulbs.

SPECIFICATIONS

Ambient Temperature Limits: -40 to 350F (-40 Io 177C).

AT-201
AT-203

AT.201
,/

AT-203
AT-206

Dimensions

Insertion Overall Well

Length Length

1/2 9-1/2 10-1/4 3/4
AT-201* Copper

(13)’" (241 (260) MNPT

Stainless 1/2 9-I/2 10-1/2 3/4
AT-203*

Steel (t 3)" (241) (267) MNPT

1/2 4-1/2 5-13/16 1/2
AT-206 Copper

(13o (114) (148) MNPI-

"Requires AT-209 lor TC-4XtX. TC-4X2X. ]-C-4XSX. 1K-6024. 1K-6124.

*For 3/8" (10 mm) diameter bulbs.

Application Limitations
at 250F (121C) Fluid Temp.

Max. Recom. Max. Recom.
Velocity Static Pressure

Used With

11 250
(3.3) (1728)

20 500
(6.1) (3448)

11 250

(3.3) I1728)

TC-28X, TC-4X X,
TC-4X2X, TC-4X5X. TK-6024,

TK-6124, TKS-8000’s

Same as AT-201

TC-4Xl X, TC-4X2X, "rc-4x5x,
TK-6024, "1-K-6124

APPLICATION

Ducl and liquid mounting kit for lemperalure bulbs.

Part
Number

AT-208

AT-209

Descdplion Applications

Pneumalic & Eleclric

Ducl Mounting Kit
Temperalure Bulbs.

1S-8201 05.1 S-8204
Ten|peralure Sensors

1C,, 4XIX, 1C,, 4X2X. TC-4XSX
,3/4" MNP

IF‘ (;t);’4 IF, til;’4 ,’;(i;s
Liquid Line

Bulb Thermostals. Bulb Well
Tank Mounling Kil

is Recommended
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Accessories T".
APPLICATION

Ouldoor bulb shield Ior motmling bulb Io outside
wall to protect lrom damage a.d Ioreign mailer and
direct solar radialion.

SPECIFICATIONS

Construction: Aluminum.
Mounting: Two 17/64" (7 mm) mounting holes in shield. Kit is
furnished with bulb holding clip.

AT-211
/

Dimensions: 2" high x 1-3/4" wide 1-1/8" deep
(51 mm x 298 mmx 29 mm).

APPLICATION

Bulb well Ior use wilh TS-5721, TS-5821, TS-8201, TS-
8204ductlimmersionsensorandTSP-8465Xlemperalure
Iransmillers lor insedion inlo a liquid line or tank Io allow
removal of sensing element withoul draining lhe syslem.

SPECIFICATIONS

Conslruclion: 316 slainless slecl wilh 3/4" MNP l external

thread and 1/4" MNPT inletnal Ihread.
Maximum Velocily: 20 FPS (6 m/s).

AT-215

Maximum Static Pressure: 500 psig (3448 kPa).
Dimeqsions: 3/8" O.D 7" long (9.5 mm 178 mm).
6-1/4" (159 mm)insertion length.

APPLICATION

Bulb well for use wilh TS-572X-101, TS-582X-101, TS-
572X-901, TS-8201-106 sensors and TSP-8XXXX tempera-
lure transmitters for insertion into liquid line or tank to
ellow removal of sensing element without draining the

system.

SPECIFICATIONS

Construction: 316 slainless sleel 1/2" MNP] external and
1/4" MNPT inlernal thread.
Maximum Velocity: 20 FPS (6 m/s).

AT-225

Maximum Static Pressure: 500 psig (3448 kPa).
Dimensions: 3/8" O.D. x 4-13/16" long (9.5 mm 122 mm).
4" (102 mm) insertion length.

APPLICATION

Bulb control enclosures for use in hazardous locations.
For use with TC-280 single bulb controls.

SPECIFICATIONS

N.E.C. Hazardous Localions: Clas t, Groups and D, and
Class 2, Groups E, F and G.
Adjualmenl: External conlrol poinl adjustment wilh provi-
sions for locking the dial selling.
Conneclions: One 1" pipe tapped opening tor hazardous
location joinl wilh rigid melal conduit. 1" to 3/4" reducer
inslalled for smaller conduit when applicable. All control wiring
broughl ou! Io separale terminals for ease of inslallalion.
Case: Cast aluminum wilh bolted cover.
Mounling: Three pads, each with a 21/64" (8.3 ram) hole for
mounting lug.
Dimensions: 10" high 8-!/2" wide 4-3/8" deep
(254 mm 216 mm 111 ram).

tOnly factory’enclosure/thermosla! assemblies
with lhermostal lypes are Underwrilers’
Laboratories listed o CSA certified.

AT-401

ENCLOSURE/BULB CONTROL ASSEMBLIES
Specily ]C6.

Only lactoy enclosure conllol assemblies using TC-280 series
single bulb controls are Unde[wrilers’ Laboratories listed.
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GENERAL PURPOSE RELAYS

RH SERIES
:ompact Size, Large 10 Amp Capacity
2, 3 and 4 Pole

FEATURES ’"’’: ’J
9.0

Coil Conlact

Nom.
Resist Power Arrange- Amps

Type Input Oh.is Approx. .tent (Max.) Circuit Diagrem

6VAC 18.8

12VAC 76.8 1VA

L120VAC 7680

RHt
6VDC 47

SPDT 10A

12VDC 188
24VDC 750 0.8W

48VDC 2600 13(-i (+) 14)

ltOVOC 13800

Miniature size package allows compact system designing.
10 amp contact capacity.
Dielectric strength up 1o 2,000 volts.
UL recognized and CSA certified.
Indicator light or check button available on 2, 3 and 4-pole
models.
Complete accessories include IDEC’s broad line of sockets,
hold-dow, springs and mounting rails.

SPECIFICATIONS
Contact Material: Silver cadmium oxide (Ag-CdO)
Contact Resistance: 50 mz max. (initial value)
Operate Time: SPDT(RH1 ) DPDT(RH2) 20 msec max..

3PDT(RH3), 4PDT(RH4) 25 msec max.
Release Time: SPDT(RH1), DPDT(RH2) 20 msec max.,

3PDT(RH3), 4PDT(RH4) 25 msec max.
Power Consumption (Approx.):
SPDT(RH1) --AC: 1.1 VA (50 Hz), VA (60 Hz), DC: 0.SW
DPDT(RH2) AC: 1.4 VA (50 Hz, 1.2 VA 60 Hz), DC: 0.9W
3PDT(RH3) --AC: 2 VA (50 Hz), 1.7 VA (60 Hz), DC: 1.5W
4PDT(RH4) AC: 2.5 VA (50 Hz0 2 VA (60 Hz)0 DC: .SW

Insulation Resistance: 100 Mt rain. at 500V DC megger)
Dielectric Strength:
SPDT(RH
Between live and non-live parts: 2000V AC, minute

Between contact circuit and operating coil: 2000V AC. minute

Between contacts of the same pole: 1000V AC, minute

DPDT(RH2), 3PDT(RH3), 4PDT(RH4)
Between live and non-live parts: 2000V AC, minute
Between contact circuit and operating coil: 2000V AC, minute

Between contact circuit and operating coil: 2000V AC, minute

Between contact circuits: 1500V AC, minute
Between contacts of the same pole: 1000V AC, minute

Frequency Response: 1800 operations/hour
Temperature Rise: Coil: 85 deg. max., Contact: 65 deg. max.

Vibration Resistance: 0 to 6g (55 Hz max.)
Shock Resistance: SPDT(RH1 ), DPDT(RH2) 20g,

3POT (RH3) 4PDT(FIFI4) 10g
Operating Temperature: --22 to + 158F
Weight (Approx:): RH1 24g, RH2: 37g, RH3: 50g, RH4: 74g
Ufe Expectancy:

Electrical: 500,000 operations or more (120V AC, 10A)"
Mechanical: 50,000,000 operations or more

Note’=: 200,000 operations or (120V AC, IOA) In SPDT(RH1), 3PDT(RH3),

4PDT(RH4) Types.

SOCKETS FOR RH SERIES

Relays. Socket No.
iSHIB-05 (DIN Mounl)

RH1B SHIB-51 (Panel Mount)
SH1B-62 (PC Mount)

RH2B SH2E]-O5 (DIN Mount)
RH2B SH2B-51 (Panel Mount)

SH2E-62 (PC Mount)

SH3-O5 (DIN MouFH)
RH3B SH3B-51 (Panel Mount)

SH3B-62 (PC Moud)
SH4B-O5 (DIN Mounl)

RH4B SH4B-51 (Panel Mount)
SH4B-62 (PC Mount

,CCESSORIES

Hold-Down Sprln
SY2S-O2F1. SFA-2U2
SY45-51Ft
SY4S-51F1

SY4S-O2F1,SFA-202
SY4S-51F1
SY4S-51F1

SH3B-OSF1. SFA-202
SY4S-51F1
SY4S-51F1

$t140-02FI, srA-202
SY4S-51F1
SY4S-51F1

Aluminum DIN Rail

Metal End Clip

6VAC

12VAC 40.5
24VAC 156.7 1.2VA
120VAC 4280
240VAC 15720

DPDTRH2 6VDC 40
12VDC 160

24VDC 650 0.9W

48VDC 2660

110VDC 12100

6VAC 6.0

12VAC 25.3

24VAC 103 1.7VA

120VAC 2770

RH3
240VAC 12110 3POT
6VOC 25

12VDC 100

24VDC 400 1.5W

48VDC 1600

110VDC 8600

6VAC 5.4

12VAC 21.2
24VAC 84.5 2VA

12OVAC 2220

RH4
240VAC 9120

4PDT
6VDC 24
12VOC 96

24VDC 388 1.5W

48VDC 1550

110VDC 7340

IOA

t0A

(+|

10A

Nole: Options Light Emitting Diode (LED):Check Button end Neon;

Check Button
LED suited for ltOVAC end less. Neon suited for grester than

110VAC

TYPE LIST

Terminal Conlacl Basic
Style Config. Type

SPOT RH1B-U
B DPDT RH2B-U

(Blade) 3PDT RH3B-U
4POT RH4B-U

SPOT RHIV2-U
V2 OPDT RH2V2-U

(PCB) 3PDT RH3V2-U
4PDT RH4V2-U

with Indi- wilh Check Top Bracket
cator Llghl Button Mntg. Type

RHIB-UT
RH2B-UL RH2BoUC RH2B-UT
RH3B-UL RH3BUC
RH4B-UL RH4B-UC RH4B-UT

RH2V2-UL
RH3V2-UL
RH4V2-UL

RH2V2-UC
RH3V2-UC
R4V2-UC

Note: 2.t.t (O.(178) wide

Dimensions indicated in inches

SH2B-05 SH2B-51 SH2B-62

(C) (D) H)18-62 0.1

INL-S

4





AIR PI ODUCTS & COI TROLS, LTD.

CPC SERIES CONTROL PANELS
I’I]OI)UCT DESfil ll’ll()[xl

The CPC control panel is designed to provide a con-
venient method of surface mounting and protecting
either pneumatic or electfical control devices.

The ease of wallmounting, plus a subpanel on which the
control devices are mounted, permits installation of
the cabinet during construction and mounting of the
finished subpanel at the required time.

The cabinet may be either a left or right handed door
opening without additional hardware. Two or more
cabinets may be mounted side by side or over and under
to handle specific requirements. This eliminates the
need for large, heavy-to-handle single panels. To join
individual cabinets, remove the knockouts and fasten
with appropriate fittings and lock nuts. -[his provides a
neat flexible installation. Each side of the cabinet
enclosure has convenient knockouts for rigid, soft or
flexible tubing or electrical equipment connections.

FRONT VIEW (DOOR OPEN SIDE VIEW

3/4" KNOCKOUT ON TOP (1/2" ON BOTTOM)

1" KNOCKOUT ON TOP AND BOTTOM

112"’ KNOCKOUT ON TOP (3/4" ON BOTTOM)

3/4" KNOCKOUT BOTH SIDES

... .-:i

ModeINo.:CPC 16: 16" wide x 18" high x 6" deep
CPC 20: 20" wide x 24" high x 6" deep
CPC 24: 24" wide x 36" high x 6" deep

Mounting: Keyhole surface mounting

Construction: Cabinet: Heavy duty steel
Subpanel: Steel perforated [1/8" holes

7/16" x 1/4" centers,
staggered

Dime,,sions: A ; C l) Ex F

CPC-16 16 9" 18" 16" x 14"

20"[0" 12" 24"CPC-20: 22" x 18"
cPc-2.: 2...  "x22"

Knockouts: Provide on all four sides of the cabinet.
See data for dimensions and specific
location.

Door: Welded piano hinge
Key-operated latch
Tamper resistant

Finish: Textured

Color: Tan or Orange (scify)

Distributed By:

F.orm No. CPC-01 Rev. B





NON-RELAMPABLE

SERIES 1050QC 1/z" DIA.
FEATURES Mounting: Will snap-fit into .500/.505

(12.70/12.83) dia. hole in panels .020/
.100 (.51/2.54) thick. Push-on speednut
SN0461) (see pg. 170) also available.

Terminals: Tinned brass

Lens: Polycarbonate

Bezel: Chrome plated brass

Housing: White nylon

LENS COLOR

Red
Clear
Amber
White

Green

MODEL NO.
105-125VAC

1050QC1
1050QC2

1050QC3
1050QC4

1052QC5"

NEON

Lamp C2A + Resistor

Quick Connect Terminals

MODEL NO.
208-250V

1051QC1

1051QC3

1051 QC4
1053QC5"

* Incorporates G2B lamp and resistor
Underwriters Laboratories (UL) File No. E20325
Canadian Standards Association (CSA) File No. 13346

OUTLINE DIMENSIONS

.31 (7.9)

.91
(23.1)

.50112.7)
DIA. MAX.

.63
16.0) OPTIONAL ROUND

OR FLAT

(11.94/12.07)

.- .187 (4.75)
.505(12.83)TERMINALS .-
.500(12.70) DIA.

MOUNTING HOLE REQUIRED

ALL DIMENSIONS ARE IN INCHES (MM).





TAB PLACEMENT HERE

DESCRIPTION:

Tab page did not contain hand written information

Tab page contained hand written information
*Scanned as next image

Confidential Records Management, Inc.
New Bern, NC
1-888-622-4425
9/08







Renovation of Building M231

Marine Corpos Base

Camp Lejeune, NC.

Conract: N62470-88-C-3764

General Contractor:

CBC Enterprises, Inc.

1312 E. Little Creek Road

Norfolk, Virginia 23518

Mechanical Contractor:

G.R. Michaels & Co.

331 32nd Street
Newport News, Va.
Phone: (804) 622-3099

Wholesaler and Supplier:

AirTherm Manufacturing Co.

9339 Dielman Industrial Drive

Olivette, Missouri 63132
(314) 993-3400

Represenative:

Wright & Company
P.O. Box 6353
Norfolk, Virginia
(804) 423-8997
Sonny Wright

23508

Fan Coil Units

& Air Handlers





NATIONAL AIR FILTERS, INC.
! 109 New Hope Road Ext.

RALEIGH, NORTH CAROLINA 27610

(919) 231-8596
FAX # (919) 231-8296

WARSAW HEATING & A/C

HWY 24 E.
WARSAW, NC 2839B

SHIP
TO:

04/05/9 i672B

WARSAW HEATING & A/C

HWY 24 E.
WARSAW, NC 28398

NO.

’I" Y. QTY.

1’1
3o

ORDER DATE NO,

:I/ILI93 )E)b29 050 CARROLL DROP SHIP 3/3J.’93 NET 3 DAYS

:,,,-.:--- NIT PBICE ENOED PRIC
QTY ITEM NO. DESCRiiON

.MISC. -OTHER 9 X 2-7/8 X 1 FGTA J

J.MISC.-OTHER
*M I SC. -OTHER

9 X 2&-7/8 X i FGTA

9 X 3)-7/8 X I FGTA

1.5% MONTHLY ON PAST DUE SALE AMOUNT

M|SC. CHARGES
SALES TAX
FREIGHT

TOTAL





BULLETIN 01-M-100

AIRTHERM CENTRALAIRE II
CENTRAL STATION AIR CONDITIONING UNITS

INSTALLATION START UP- MAINTENANCE INSTRUCTIONS
INTRODUCTION:

All Airtherm Centralaires are completely assembled
at the Factory prior to shipment. The job motor
and drive are factory mounted. While operating at
job RPM, each unit is closely analyzed for vibration
and balanced.

Following testing, Centralaires are mounted on

skids and shipped fully assembled with motors and
drives totally assembled. If units are too large for
shipment completely assembled, they are shipped
in the most complete increments shipping limita-

tions will allow.

INSPECTION:

Check items received to insure equipment received

is as ordered. Advise your Airtherm representative

immediately of any discrepancy.

The complete unit and accessories should be
inspected for transportation damage either visible
or concealed. Check for bent fan wheel or shaft
which may result in future vibration problems. If
any damage is found, file a claim with the carrier

within 15 days from time of delivery.

HANDLING:

Care should be taken when assembling units.

Rough handling at the jobsite can result in damage
to the shaft and bearings.

Units are furnished with conveniently located
5/8 NC tapped holes for use with field supplied

5/8" eye bolts for hoisting. Use spacer bars when

hoisting to avoid damage to the unit.

STORAGE:

If storage is necessary, choose a location that is

level and sturdy. When storing out of doors, cover

entire unit with tarpaulins or plastic. Extend the
cover under the unit if it is stored on the ground.

Bearings should be covered and sealed with tape to

protect them from moisture, abrasives and corro-
sion. Inspect the units periodically to be sure no

corrosion is occurring. Rotate the fan shafts slowly

by hand monthly.

INSTALLATION:

The unit should be installed in a level position.

Do not remove protective caps from the coil

piping connections until ready to connect piping.

Leave Sufficient clearance for:

1. Condensate trap.

2. Removal of fan shaft and coil.

3. Service of filters (30" minimum), fan motor,
bearings, damper linkage and damper motors.

4. Piping so belt guard can be removed.

When the coil section and fan section are shipped
separately or when filter or mixing sections, etc.

are to be field mounted to the unit, sufficient

screws, nuts and bolts to accomplish field assembly
are included.

When the unit is. located on a roof, it must be
mounted on support beams that span load bearing
walls. If this is not done, excessive vibration may
occur due to roof resiliency.

Whenever, on an outdoor unit installation, com-
portent sections are shipped separately and must be

assembled in the field, a weatherproof seal must

be effected between the sections. Cartridges of
sealer for field caulking between sections are

provided for this purpose.

Vibration isolators are ordered as accessory equip-
ment. All isolators will be properly marked and
identified as to where (on what section) they
should be installed.

INITIAL START UP CHECK LIST:

1. Remove all construction debris from interior

of the unit.

2. Check motor mounting to make sure all nuts

are tight.

3. Check motor sheave and fan pulley for proper

alignment, and set screws for tightness. The

motor shaft must be parallel to the fan shaft.

4. Check belt tension. (See V-Belt Drive section.)

5. Check bearing locking collar set screws for

tightness,

6. Rotate blower shaft by hand to be sure it is

free.

Be sure that fan and motor bearings are prop-
erly lubricated. (See section on Motors and
Fan Shaft Bearings.)

Apply power momentarily to fans; check for

correct direction of rotation. If rotation is

incorrect, it can be corrected as follows:
on three phase motors exchange two of the
three leads at the motor starter. The rotation

of single phase motors can be reversed by
exchanging leads inside the motor junction
box. (See Motor Wiring Diagram.)

9. Check damper operation for full movement.

Damper shaft bearings are bronze type which

10.

11.

12.

can be lubricated with a few drops of oil if
required to provide freer movement.

Start fan motor. Check motor voltage and

amperage to be sure they conform closely to

nameplate data. Observe noise level and
secure if unusual vibration or noise is ob-
served. Be sure fans do not rub on scrolls. If
excessive vibration is observed, check the
following:

A. Fan wheel(s) out of balance due to ship-

ping damage or due to foreign material

on wheel(s).

B. Motor out of balance.

C. Sheaves eccentric or out of balance.

D. Sheaves loose on shaft.

E. Fan wheel(s) loose on shaft.

F. Loose anchor bolts.

G. Loose bearing mounting bolts.

H. Drive alignment.

I. Vibration isolators improperly adjusted.

Check fan RPM and adjust as necessary. See
section on V-Belt Drive.

Water coils that are used for cooling only and

will be exposed to below 35OF must be drain-

ed or an anti-freeze solution put into the coil

to prevent it from freezing. All water coils
are provided with vent and drain connections

which extend through the unit casing.

MAINTENANCE:

Motors:

Instructions are included on the motor name plate
for greasing ball bearing motors or oiling sleeve

bearing type motors. Use only an S.A.E. No. 30
non-detergent electric motor oil with sleeve bearing
motors.

Fan Shaft Bearings:

Check bearings for wear and for excessive.end play.

Clean fans if necessary; accumulated dirt will cause

unbalance which results in vibration and noise.
Check fan set screws for tightness and that fans
are properly positioned.

Centralaire fan shaft bearings are self aligning ball
bearings that have been factory pre-lubricated by
the manufacturer. They are designed for use with

grease, not oil.

AIRTHERM MANUFACTURING COMPANY

9339 DIELMAN INDUSTRIAL DRIVE, P.O. BOX 7039, ST. LOUIS, MO 63177

PHONE: (314) 993-3400 FAX: 314-993-1118

(OVER)



Recommended Bearing Lubrication Schedule

SHAFT
SIZE
INCHES

7/t6 6

1/2 1-3/4 6

1-7/8 2-3/16 6

2 1/4 2-7/16 6

2-1/2-3 6

37/16 6

Lubricate with

equivalent

Shell Alvania EP Grease No. 2

Texaco Molytex Grease No. 2

Mobil Mobilux EP2

Gulf Gulfcrown Grease No. 2

American Amolith Grease No. 2.

OPERATING SPEED (RPMI

6 6 6 6 6

6 6 4 4 2

6 4 4 2 2

4 4 2 2

4 4 2

4 2

the following greases or their

bearings are subjected to temperatures Below :]2

above 200oF, consult factory for proper

lubricatioe.

Apply sufficient grease when relubricating to cause

some purging of grease at seals. When bearings are

filled to capacity, there will be a rise of approx-

imately 30oF in operating temperature.

Increase the frequency of relubrication in condi.

tions of abnormal moisture dirt.

Lubricate for extended shutdown or storage and

rotate shaft monthly for corrosion protection.

V-Belt Drive:

Motors are factory adjusted for proper belt tension.

After operating for a while the belt will stretch and
it will be necessary to take up the slack by adjust-
ing the motor. If a belt is replaced, it will be nec-
essary to readjust th,e motor.

Replace belts if there are any breaks shreds.
Multiple belts should always be replaced in match-
ed sets.

On units equipped with adjustable drive, adjust the
driver sheave to change the fan speed. When thi is

done, adjustment of belt tension will be necessary.
If fan speed is being increased, check current

demand of motor to insure it is not overloaded.

Filters:

Dirty filters reduce.air flow, and in turn, capacity

of the unit. When dirty, replace or clean, depend-
ing on the type.

Coil:

Periodically check heating and/or cooling coils.
Make certain that their surfaces are free of dirt

and other airborne deposits. Dirt may be removed
by brushing or vacuum cleaning the face of the coil,

on the entering air side. High pressure air may be(
blown through the coil in a direction opposite the
air flow to dislodge dirt. In some cases it may be
necessary to clean the coils with water hose and
detergent.

Replacement Parts:

When replacement parts are required, furnish the

factory with a description of the part and the unit
size and serial number which are on the nameplate
located on the drive end of the blower section.

LIMITED WARRANTY
Products manufactur:d by AIRTHERM Manufacturing Company warranted against defects in material workman-

"lh=s war,anty does not apply to any equipment which shall have beeo altered repaired outside AIRTHERM’s factory,



BULLETIN 08-M-IOOA

UNITAIRE III
NSTALLATION--OPERATION--MAINTENANCE INSTRUCTIONS

INSTALLATION
INSPECION Entire shipment should be inspected for
damage, either readily visible or concealed. Remove

the shipping carton received and inspect
for in-transit damage. Any damage should be noted on
the freight bill by the carriers agent and claim
filed soon possible. TO prevent damage after
inspection, each fan coil unit should be kept in its

carton until ready for installation.

MOUNTING Walls should be plumb and continuous behind
the fan coil unit. Position the unit, and fasten to the
wall ceiling by of toggle bolts, anchor

pansion bolts using the four 7/16" diameter holes pro-
vided in the cabinet. When installing panel walls,
consult the wall manufacturer architect for recom-
mended method of fastening.

The units must be installed level and rest evenly
the floor. If the floor is not level, insert shims
between the bottom of the cabinet and floor until the
cabinet is level.

The installation instructions for surface mounted floor,
or wall and ceiling models also apply to recessed

models.

On model C-A with inlet, maintain 6" minimum clear-
from the rear inlet to the wall or other obstruc-

tion for proper operation.

When fan coil units are furnished with electric heating
elements, ducted units must be installed in accordance

with instructions located on the front cover of the
control compartment. External static pressure (except
when high static PSC motors supplied) can not exceed

.125" of water.

PIPING A clean system is required to insure against
blockage of the coil and to proper operation of
the control valves. A complete purging of the system
is recommended before unit piping connections made.
The basic unit coil connections 5/8" O.D.

The supply connection is at the top, and the return
connection is at the bottom on vertical model fan coil
units.

Horizontal model fan coil units have the supply connec-
tion located at the bottom and the return connection
located at the top.

Field insulation is required all chilled water piping
and components that not located the auxiliary
drain pan.

Care should be exercised in piping connections to the
unit to prevent excess soldering material from entering
the system.

Each basic unit is equipped with manually operated
air vent valve. This valve permits air to be vented

from the coils and keeps it operating at full capacity.

STOP VALVES sheuld be provided that each water

coil may be readily removed without draining excessive

quantities of water from the system.

Use soft solder to make field connection to hand valves.
Avoid excessive heat to prevent destruction of internal
functional parts. Most valves may be soldered while in
"Open" position. Ball type valves must be in "Closed"
position. Disassembly when possible is recommended to
avoid chance of overheating. Operate by hand only.
Do not force to open close.

FILTERS are shipped installed in units. It is the
responsibility of the installer to provide to
filters in model CP-A and CP-B fan coil units.

AUTOMATIC CONTROL VALVES Certain automatic water
control valves are shipped unmounted to prevent transit
damage to valve piping components. These valves will
be mounted at the factory with union flare
tions. Prior to shipment the valve will be disconnected
from the piping cluster, packed in separate carton
and shipped separately in the end pocket of the
unit. Field assembly by the installer is required.

It is recommended these valves be mounted on units
before final unit installation.

All water mains must be adequately supported to carry
the necessary weight involved. Due to the fact that
hot or cold water may be circa/lated through the water
mains, sizable movement due to expansion or contrac-
tion may be expected. If the piping is supported rig-
idly with provision for movement, it is possible that
breakage of tubing fitings may result causing water
damage.

Consult Airtherm certified drawings for additional pip-
ing details.

UNITS FOR HYDRONIC
COOLING AND HEATING

All codes and local requirements governing the instal-
lation of this type of equipment must be followed.
Conformance with the National Electric Code is minimum
requirement.

Unit internal wiring is terminated in junction box
located either the left hand right hand side of
the unit. Each fan coil unit is provided with data
plate stating voltage and ampacity. Field wiring to
the electric junction box shall have temperature
rating of less than 75 degrees C.

UNITS WITH HYDRONIC

COOLING COILS AND ELECTRIC HEATING ELEMENTS

WIRING All electric connections to be made in the

control compartment located either the left end or
right end of the fan coil unit.

Remove the compartment cover and refer to the unit
wiring diagram the reverse side. All codes and local
requirements governing the installation of electrical
heating equipment must be followed. Conformance to
the National Electric Code should be considered the
minimum requirement.

The chassis must be electrically grounded, and
grounding lug(s) has been provided for this purpose.

Each fan coil unit is provided with data plate showing
volage and ampacity. Field wiring to the control
partment shall have temperature rating of no less than
75 degrees C. (Refer to data located the outside
of the control compartment cover for minimum wire size.)

ELECTRIC HEAT CONTROL PACKAGE
ENCLOSURE CLEARANCE

Control Package* Sides Top Bottom Rear**
All models except 0" 0" 0" 0"24V. Control Pkg.

All concealed models
2" 2" 2" 0"with 24V. Control Pkg.

*Packages having 24V. control voltage end in suffix "24.3".
**"Rear" is the unit mounting side.

(CONTINUED, NEXT SIDE)

AIRTHERM MANUFACTURING COMIANY

9339 DIELMAN INDUSTRIAL DRIVE, P.O. BOX 7039, ST. LOUIS, MO 63177

PHONE: (314) 993-3400 TELEX: 44-7216



LIh PR CIRCUIT WIRING Connections to be made
at the contactor terminals marked L1 and L2 or at

poP.x" terminal block (when provided) marked L1 and
Consult unit wiring diagrma located the side
of the control compartment cover.

CONTROL CIRCUIT WIRING When separate control power
supply is required, wiring connections are to be made
to control terminal blocks marked CI, and C2o

REMOTE MOUNTED COMPONENTS -Units requiring remote
mounted thermostats should be installed in accordance
with the manufacturer’s instructions ehlped with the
thermostat, and should be connected shown the
wiring diagram included with the unit.

24V REMOTE THERMOSTAT WIRING MUST BE
IN ACCORDANCE WITH N.E.C. CLASS

Some control packages also require remote mounted
fan speed switch. This switch should be mounted adja-
cent to the thermostat for ease of operation and instal-
lation. The electric connections from the remote com-
ponents through the control box should be installed in
conduit or other protective covering. All wiring should
conform to the NEC or local codes.

OPERATION

THE FOLLOWING OPERATIONAL

CHECKS SHOULD BE MADE
AFTER EACH FAN COIL
UNIT HAS BEEN INS-ALLED

ACCESS The front panel must be removed for to

interior components. Sufficient space for front panel
removal must be provided.

FANS Check the fan wheels for free rotation by spin-
ning manually. Any slight mialignment be corrected

by repositioning the motor base, or reposition fan wheel
on motor shaft. When making an adjustment, be certain
the fan wheel is centered the housing inlet.

A% PLATE Before energizing fan coil units, check
the data plate rating for required power and control
voltages. Verify the correct voltages have been wired
to the unit.

ST/%RT-UP With the front panel in place, allow the fan

coil unit to run for several minutes. Rotate the fan
speed control selector switch, and observe motor speed
changes.

TERMOSTS On units with built-in thermostats, check

thermostat operation by rotating the temperature adjust-
ment knob, or manually adjust the remote wall thermo-

stat.

CONTACTORS Check contactors for proper operation.
Chattering Indicates low control circuit voltage, and

permanent damage to contactor contacts.

CAUTION: DISCONNECT TH LINE AND CONTROL POWER FROM

THE FAN COIL LITBEFORE MAKING ANYADJUSTMENTS.

OPERATION If the fan is shut off for any extended
period, when chilled water is being circulated,
densation may the unit when it is installed

in high humidity TO prevent condensation, it
is recommended that valve at the unit be used to stop
the flow of chilled water when the fan is off.

FILTER Check that the filter is in place and clean.

MAINTENANCE

Airtherm Unitaire III fan coil units will provide many
years of trouble-free service if regular schedule
of inspection and maintenance is followed. Usually
inspection every 4 months under normal operating
ditions is adequate. However, this period may be
varied to suit particular installation. The follow-
ing routine maintenance is reconunended to insure peak
performance.

NOTE: DISCONNECT POWEM TO THE UNIT BEFORE PERFORMING
MAINTENANCE.

CLEANING= Gain entry to unit interior by romoving
appropriate panels. Remove all accumulated dust nd
dirt with suction cleaner and visually check
for loose screws, fasteners, etc.

COILS: Clean the coil year, or more often if
necessary, so cooling and heating capacity will not
be impaired. Dirt may be removed by brushing or vac-
uuming the base of the coil. High pressure air may
be blown through the coil in direction opposite to
air flow to dislodge dirt. In extreme cases it may be
necessary to remove the coil from unit and spray with
mild alkaline cleaning solution followed by rinse.

CONTROL COMPARTMENT: It is not necessary to remove the
control compartment of fan coil units for use with
electric heating elements for routine maintenance. No
adjustments are required, unless malfunction due to
control wiring or component failures is suspected.

FILTERS: Disposable filters should be changed minimum
of twice per cooling season and heating season to assure
that excessive dust and lint have not accumulated to
interrupt free-flow of air. If, due to extreme circum-
stances and unit location, excessive accumulation is
noted, filters should be changed more often. Cleanable
filters should be cleaned twice during both cooling and
heating seasons with periodic checks for excessive
dust and lint accumulation noted above. Cleanable
filters may be cleaned by iersing in water and shaking
dry. They can also be cleaned with suction attachment

vacuum cleaner.

A duplicate set of throw-away filters should be kept on
hand for replacement purposes.

MOTORS Are permanently lubricated with provisions
for re-oiling to extend their life. Under normal oper-
ating conditions, lubricate the motor every 2 years
or 8000 hours which occurs first. When re-oiling,

#20 non-detergent automotive oil. Inspect the fan
and the motor assembly minimum of once year for
accumulation of dust and dirt. If necessary, remove
and clean. Motors and fans are mounted on removable
motor board assembly. When fan wheels replaced,
be sure the blades forward in the direction of
rotation.

SELECTOR SWITCHES AND THERMOSTATS: Check for satis-
factory operation following the procedure
described under the heading above "Start-Up".

LIMITED WARRANTY
Products manufactured by AIRTHERMManufacturlng Company
are warranted against defects in material or workman-
ship for period of year from the date of shipment.

Requests for repair replacement of products under
this warranty must be referred to AIRTHERM Manufacturing
Company for issuance of return authorization. Trans-
portation charges must be prepaid shipments of pro-
ducts returned to the factory.

Products determined to be defective will be repaired
or replaced and returned to the purchaser F.O.B. factory.

This warranty does not apply to any equipment which
shall have been altered repaired outside AIRTHERM’s
factory, or which has been subject to misuse, negligence
or oeating conditions in excess of those stated in
AIRTHERM’s catalog. Products of other manufacturers,
assembled with or accessory to these products, sub-
ject to the warranty of their manufacturer.

Under no conditions shall the company be held liable
for consequential damages repair costs.

The company reserves the right to make changes in design
or dimensions, to add or eliminate products without
prior notice.



UNITAIRE III PARTS LIST
UNIT PAm]SIZE NO.

DESCRIPI’ION

COILS

041

061

081

3 ROW COOLING/HEATING (ILS VERTItL & HORIZONTAL MOOELS
C5751 0101 STANOARD COIL SPECIFY FOR VERTICAL OR HORIZONTAL HODEL AND PIPING HAND, LEFT OR RIGHT*
C753 010l HIGH CAPACITY COIL SPECIFY FOR VERTICAL OR HOR|ZONTAL flODEL AND PIPING HANO,, LEFT OR RIGHT*

ROW AUXILIARY HEARING COIL VERTICAL & HOZONTAL MOOELS

C4636 3101 AUXILIARY COIL HOT MATER OR STEAM PIPING CONN SAHE OR OPPOSITE COOLING COWl.

3 ROW GOOLING/HEATING COILS VERTICAL & HORIZONTAL MODELS

C5751 0]0’ STANDARD C0]L SPECIFY FOR VERTICAL OR HORIZONTAL MODEL AND P|P]NG HAND, LEFT OR RIGHT*
C5753 010’ HIGH CAPACITY COIL SPECIFY FOR VERTICAL OR HORIZONTAL MODEL AND pIpING HAND, LEFT OR NIGHT*

ROW AULIARY HE.,I’I DOlL. VERTICAL & MODELS
CA636 3102 AUXILIARY COIL HOT MATER OR STERN PIPING CONN SAJ,IE OR OPPOSITE COOLING 18 O0 SMEAT COLIN.

3 COO(.ING/HF.’ING COILS VERTICAL & HORIZONkl. MODELS

C5751 0103 STANOARD COIL SPECIFY FOR VERTICAL OR HORIZONTAL flOOEL AND PIPING HAND, LEFT OR RIGHT*
C5753 0103 HIGH CAPACITY COIL SPECIFY FOR VERTICAL OR HORIZONTAL MODEL AND PIPING HAND, LEFT OR RIGHT*

ROW AUXILIARY HEATING COIL VERTICAL & HORIZONTAL MOOELS
CA636 3103 AUXILIARY COIL HOT MATER OR STEAM PIPING CONN SJ4E OR OPPOS|TE COOLING S/B O0 SMEAT CONII.

3 ROW COOLINGA4EATING COLS VERTICAL & HORIZONTAL MOOELS

C5752 0101 STANDARD COIL SPECIFY FOR VERTICAL OR HORIZONTAL HODEL AND PIPING HAND, LEFT OR RIGHT*
C5751 0104 HIGH CAPACITY COIL SPECIFY FOR VERTICAL OR HORIZONTAL HODEL AND PIPING HAND, LEFT OR RIGHT

C5461 0101 AUXILIARY COIL HOT MATER OR STEAM PIPING CONN SM4E OR OPPOSITE COOLING $/800 SMEAT CONN.

3 ROW COOLING/HEATING COILS VERTICAL & HORIZONTAL MOOELS

C5752 0|02 STANDARD COIL SPECIFY FOR VERTICAL OR HORIZONTAL flOOEL AND PIPING HAND, LEFT OR NIGHT*
C5751 0105 HIGH CAPACITY COIL SPECIFY FOR VERTICAL OR HORIZONTAL MODEL AND PIPING HANG, LEFT OR RIGHT

ROW AUXILIARY HE/WING COll.- VERTICAL & HORIZONTAL M(X)ELS

C5461 0102 AUXILIARY COIL HOT MATER OR STEAM PIPING CONN SAHE ON OPPOSITE COOLING 5/8 O0 SNF.AT CONN.

3 ROW CO(H.ING/HEATING COILS VERTICAL &HORIZOMTAL MUOELS

C5752 0103 STANDARD COIL SPECIFY FOR VERTICAL OR HORIZONTAL W)DEL ANO PIPING HAND, LEFT OR RIGHT*

1011121 C57S2 0104 HIGH CAPACITY C01L SPECIFY FOR VERTICAL OR HORIZONTAL flODEL ANO PIPING HAND, LEFT ON RIGHT"

ROW AUXILIARY HEATING COIL VERTICAL & HORIZONTAL MOOELS
C5461 0103 AUXIL|ARY COIL HOT MATER OR STEAM PIPING CONN SJ4E OR OPPOSITE COOLING 5/8 OD SMEAT CONN.

"PIPING HAND IS DETERMINED MILLE FACING AIR DISCHARGE.

VENOOR I.D.
UNIT PAre DESCRIPTION (S1AMPED ON
SiZE NO. P.nr)

ALL C4059 1001

C4059 1002

4420 OD11

ALL ]2121 3001

ALL szsz 1ooz

.021-101 5151 Z002

13 OODI

4413 0002

4413 0003

4413 0004

4413 0005

ACCESS DOORS VERTICAL MODELS (EXCEPT CF AND AF)
ACCESS DOOR LID. 4" x 6"

ACCESS DOOR HINGE PIN, 1132" DIANIRE

AUTOMATIC CHANGEOVER SWITCH

AUTO CHANGEOVER SNITCH 115/60/1
AUXILIARY DRAIN PAN (PLA..%-’rlC) VERTICAL MODELS

PLASTIC AUXILIARY DRAIN PAN

BLOWER WHEELS
PLASTIC BLOMER MHEEL 5.75" Oik, 7.875" MIDTH (NOTE

ALUINUfl BLONER MIEEL 5.75" DIA, 7.875". MIDTH (NOTE

CONTACTORS
CONTACTOR, SPST, 120V HOLDING COIL IELECTRIC HEAT CONTROL CODE
CONTACTOR, DPST, 120V HOLDING COIL (ELECTRIC HEAT CONTROL CODE P.2)
CORTACTOR, OPST 208/240V HOLOING COIL (ELECTRIC HEAT CONTROL CODE R3t)

CORTACTOR. SPST. 24V HOLDING COIL (ELECTRIC HEAT CONTROL CODE R4

CONTACTOR, OPST, 24V HOLDING COIL (ELECTRIC HEAT CONTROL CODE

2o,nr,-gsr49

524-800

QSTS-4OOD

R4242A 1015

R4242B IODS
R4242B 1013

R8242B )ODD

AIRTHERM MANUFACTURING COMPANY

9339 DIELMAN INDUSTRIAL DRIVE, P.O. BOX 7039, ST. LOUIS, MO 63177

PHONE: (314) 993-3400 FAX: 314-993-1118 08-M-102B(9-88)

NOTES: 1. FURNISHEO M[TH ALL UL CONSTRUCTED HYORONIC COOLING AND HEATING HODELS, AND VERTICAL flOOELS NITH ELECTRIC HEAT,
2. FURNISHED ON HORIZONTAL HODELS HITH ELECTRIC HEAT.

*REFER TO UNIT MIRING DIAGRAH. (CONTINUED ON PAGE 2)



UNIT PAR]" DESCRIFI’ION (STAMPED ON
SIZE NO. PART)

DAMPER MOTORS VERTICAL MODELS

ALL 4520 0001 LH DPER NOTOR 120/60/1 10463GOO77QBO0
4520 0002 RH DAMPER leK)TOR 12016011 10463GOI82QBO0

ELECTRIC HEATING ELEMENTS- 120V

4620 0015 1.0KW

4620 0014 1. SKM

4620 0003 o25K

4620 0002 1.7SKW

4620 0026 2.0KM

4620 0001 2.510

ELECTRIC HEATING ELEMENTS 208/24OV

;4620 0004 2.5/3.4KM

4620 0005 1.8812.610
4620 0006 1.31/1.75KM

4620 0007 .94/1.2SV,

4620 016 1.5/2.0KM
4620 0017 2.25/3.0KW

4620 0018 3.0/4,0KW

4620 0021 .75/1.0KW

ELECTRIC HEATING ELEMENTS 277V
4620 OO27

4620 OO25

4620 O024
4620 0023 .SKW

4620 OO22 1.01

4620 0020 4.0KM

4620 0019 3.0K

4620 0013 2.OKM

4620 0012 1.2SKW

4620 00|1 1. 751(M

4620 0010 2.5KM

4620 0009 3.2KM

4620 000e 3o4KM

ELECTRIC VALVES
5/8" O.D 60 HZ. PHASE

5620 1002

5620 I011

5620 1016

2-WAY VALVE 120V 30" ELECTRICAL LEADS SWEAT
2-MAY VALVE 120V 30" ELECTRICAL LEADS SWEAT
2-WAY VALVE 121t 30" ELECTRICAL LEADS FLARE

VA1403-213-4-4

V4043-E-1003

V4043-A1002

5620 1017 2-WAY VALVE 208V 30" ELECTRICAL LEADS FLARE V4043-A1020

5620 1018 2-WAY VALVE 240V 30" ELECTRICAL LEADS FLARE V4043-AI044

5620 1019 2-WAY VALVE 24V 30" ELECTRICAL LEADS FLARE VSO43-AIO03

5620 1003 3-WAY VALVE 120V 30" ELECTRICAL LEADS SWEAT VA3403-215-6-4
5620 1013 3-kY VALVE 120V 30" ELECTRICAL LEADS FLARE V4044-AIO01
5620 1014 3-MAY VALVE 200V 30" ELECTRICAL LEADS SWEAT V4044-AI035
5620 1015 3-WAY VALVE 240V 30" ELECTRICAL LEADS FLARE V4044-AI043
5620-1012 3-WAY VALVE 24V 30" ELECTRICAL LEADS FLARE VSO44-AlO02

FAN SPEED CONTROL SWITCHES

4240 1002 3-SPEED SWITCH WITH AUXILIARY CIRCUIT (CONTROL COOE 51") 30107

4240 1008 3-SPEED SWITCH NO AUXILIARY CIRCUIT 3A168

4240 1005 3-SPEED SWITCH (CONTROL CODE 52") 3TA217

4240 1004 2-POS. KEY SWITCH (CONTROL COOE 639-855039-1
4240 1006 3-SPEED SWITCH W/O WALL PLATE WITH AUXILIARY CIRCUIT 30274

4240 1003 Z-SPEED SITCH (UNIT SIZE 121) 2TA207

(CONTINUED ON PAGT ?)

MIEN ORDERING REPLACEHENT PARTS, SPECIFY PART NUHBER, PART DESC-
RIPTION AND UN[T SERIAL NLIMBER.
EXAHPLE: 5251 2002 BLOWER MIEEL, UN]T SER]AL NO. 8-84.



UNIT PART
SIZE NO. DESCRIFq’ION

FILTERS

(S’IMPED ON

021 5310 1010
5310 2004

031 5310 lOll
5310 2005

041 5310 1012
5310 2006

061 5310 1013
5310 2007

5310 1015061 5310 2O08

S3IO 1014
5310 lOl2

1011121
5310 2O09

THRON AkAY FILTER 9"x20-7/8"
FOAM MEDIA CLEANARLE FILTER 9"x20-7/8"
THROH AMAY FILTER 9"x26-7/8"
FON4 MEDIA CLEANABLE FILTER 9"x26-7/8"
THROM AMAY FILTER 9"x30-7/8"
FOAM MEDIA CLEAMABLE FILTER 9"x30-718"
THROM AMAY FILTER 9"x44-7/8"
FDAM MEDIA CLEANABLE FILTER 9"x44-7/8"
THROM AMAY FILTER 9"x56-7/8"
FOAM MEDIA CLEANABLE FILTER 9"x56-7/8"
THROM AMAY FILTER 9"x46"
THROM AMAY FILTER 9"x30-7/8"

FOAM MEDIA CLEARABLE F]LTER 9"xTG-7JS"

021031
061

0611101

4420 OIOD

4420 0101
4420 0102

4420 0103

LINEAR LIMIT CONTROLS
LINEAR LIMIT CONTROL, 24" CAPILLARY (CONTROL CODE LI*)
LINEAR L|M]T CONTROLz 30" .3P|LLARY (CONTROL COD(LI*)

LINEAR LIMIT CONTROL, 42" CAPILLARY (CONTROL ,QP

LINEAR L[M]T CONTROL, 72" CAPILLARY (CONTROL CODE

MOIORS 60 HZ, 1 PHASE

2109O9

210927

21092

ODZl

C(30003N

DE2OD76N

D30293#

Ckkuun

D(2EO42N

D(393N

7176 2939

3EI88N

DE2JO23N
I)3EODGN

D(3EOO

D(3EO85N

7176 1452

HE3101#

D(3E06N

)E3E6

D(3EOD

DE2FO4N

D(2JO24N

DF.2FO4N

031
081

041

061
081
101

121

4310 0101
4310 0301

4310 0206-2

4310 0206-2

4310 0204-2

4310 0102

4310 0302

43100206-3

4310 0206-3

4310 0204-3

4310 OI03A

4310 0103

4310 0303

4310 0207-3

4310 0207-2

4310 0Z05-2

4310 0104A

4310 0104

4310 0304

4310 0207-5

4310 0207-4

4310 0205-3

4310 Olll

4310 0304
4310 0304

OR

4310 0111

120V STANDARD PSC MOTOR SINGLE SHAFT

120V HIGH STATIC PSC MOTOR (M-24) SINGLE SHAFT

208V PSC MOTOR (M-2S) SINGLE SHAFT

230V PSC MOTOR (M-26) SINGLE SHAFT

277V PSC MOTOR (M-27) S]NGLE SHAFT

120V STANDARD PSC MOTOR SINGLE SHAFT

120V HIGH STATIC PSC MOTOR (M-24) SINGLE SHAFT

208V PSC MOTOR (M-25) SINGLE SHAFT

230V PSC MOTOR (M-26) SINGLE SHAFT

277V PSC HOTOR (M-27) SINGLE SHAFT

120V PSC MOTOR DOUBLE SHAFT

lOV STANDARD PSC MOTOR DOUBLE SHAFT

120V HIGH STATIC PSC MOTOR (M-24) DOUBLE SHAFT

08V PSC MOTOR (M-25) DOUBLE SHAFT

!30V PSC MOTOR (M-26) DOUBLE SHAFT

77V PSC MOTOR (Mo27) DOUBLE SHAFT

I20V SC MOTO DOUBLE SHAFT

L20V STANDARD PSC MOTOR DOUBLE SHAFT

|20V HIGH STATIC PSC MOTOR (M-24) DOUBLE SHAFT

Z08V PSC MOTOR (H-25) DOUBLE SHAFT

Z30V PSC MOTOR (M-26) DOUBLE SHAFT

177V PSC MOTOR (M-27) DOUBLE SHAFT

120V PSC MOTOR DOUBLE SHAFT

120V H[GH STAT]C PSC MOTOR (M-24) DOUBLE SHAFT

20V PSC MOTOR (M-25) DOUBLE SHAFT SPECIFY VENDOR IO MHEN ORDERING

230V PSC MOTOR (M-26) DOUBLE SHAFT SPECIFY VENDOR IDIIHEN ORDERING

277V PSC MOTOR (M-27) DOUBLE SHAFT SPECIFY VENDOR 10 MHEN ORDERING

4240 2125

d&n 712R

SAFETY THERMAL CUTOFFS
(FUSIBLE LINKS)

AFETY THERMAL CUTOFF (FUSIBLE LINK)

FETY THERMAL CUTOFF (FUSIBLE)

*REFER TO UNIT NIRING DIAGRAM

404194A
4DO194

(CONTINUED ON PAGE 4)

NHEN ORDERING REPLACEMENT PARTS, SPEC]FY PART NUMBER, PART DES-
CRIPTION AND UNIT SERIAL NUMBER.
EXAMPLE: 5620 1002 ELECTRIC VALVE, UNIT SERIAL NO. 8-84.
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UNIT
SIZE

PART
NO.

DESCRIPTION
VENOOR I.D.
(SIAMPED ON

THERMOSTATS
60 HZ, PHASE

4420 0003

4420 0OO7

4240 1004

4420 OQ01

4420 0002

4420 O0(OA

4420 O009A

4420 003%

4420 0006

40 0O62

4420 0060

4420 00|0

4420 00|3

4420 00|9

4420 0012

4420 0020

4420 0021

44Z0 QOSU

UN]T MOUNTED THERMOSTAT. LINE VOLTAGE HYDRONIC CONTROL PKG. TP-4, TP-4A. TP-48
TP-4C, STP-4C (ELECTRIC HEAT CONTROL CODE T2*) TF-103-007

UNiT MOUNTED THERMOSTAT, LINE VOLTAGE HYDRONIC CONTROL PKG. TP-4C4P, STP-4A
(ELECTRZC HEAT CONI’ROL CODE T2*) C17-100-3

KEY OPERATED SM[TCH TP-4, TP-4A 639-8S039-|

T8-136-001MALL THERMOSTAT, LiNE VOLTAGE; HYDRON]C CONTROL PKG. TP-3, TP-3A
MALL THERMOSTAT, LiNE VOLTAGE, HYDONIC CONTROL PKG. TP-3B, TP-3C, STP-3C

MALL THERMOSTAT, LiNE VOLTAGE, HYDRONIC CONTROL PKG. TP-9

MALL THERMOSTAT, L]N( VOLTAGE, HYDRONIC CONTROL PKG. TP-gA

MALL THERMOSTAT, L]NE VOLTAGE, HYORONIC CONTROL STP-gA

MALL THERMOSTAT, LiNE VOLTAGE HYDRONIC CONTROL PKG. TP-3C4P
MALL THERMOSTAT, LiNE VOLTAGE, HYDRON[C CONTROL PKG. STP-3A

HYDRONIC CONTROL PKG. STP-3ATHERMOSTAT SUBLEASE

MALL THERMOSTAT, LINE VOLTAGE, HYDRONIC CONTROL PKG. TP-gB, TP-gC, STP-gC

MALL THERMOSTAT, LINE VOLTAGE, HYDRONIC CONTROL PKG. TP-gC4P

MALL THERMOSTAT, LINE VOLTAGE, ELECTRIC HEAT CONTROL CODE T3*
MALL THERMOSTAT, LINE VOLTAGE, ELECTRIC HEAT CONTROL COOE
MALL THERMOSTAT, 24V ELECTRIC HEAT CONTROL CODE

ELECTRIC HEAT CONTROL CODE T6*THERMOSTAT SUBBASE

LOCKING THERMOSTAT COVER

TC-126-001

TC-|54-037

TC-154-038

TC-154-035
TH-|25-001

T8S|2.010

TD-13-O01
TC-136-001

T64FIO09
T4039M..1004
T87F|800

QS39B|OO5

TRANSFORMERS
60 HZ, PHASE

4240 0803 AUTOFORHER SPEED CONTROL, |20V (SIZE 121 MITH DE2JO24N MOTOR)
4240 AUTOFORMER SPEED CONTROL, 277V (ELECTRIC HEAT CONTROL COOE AI**)
4240 0820 TRANSFORMER, 45VA 277/27V (ELECTRIC HEAT CONTROL CODE A2**)

*REFER TO UNIT M]RING DIAGR/

6907

6177

ATB7A-1189

MHEN ORDERING REPLACEHENT PARTS, SPECIFY PART NUMBER, PART DES-
CR[PT]UN AND UN[T SER[AL NUMBER,
EXMLE: 4420 0007 THERMOSTAT, UN[T SER[AL NO. 8-84.



OPERATION & MAINTENANCE MANUAL
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CHAMPION SERIES
SPLIT SYSTEM HEAT PUMPb

INDOOR UNITS
TAB ]Supersedes: 515.40-N2 (481) ECH/FEH 515.40-N2 (485)

MODELS F2EH090 & 120
INDOOR UNITS

035-06913

GENERAL

These completely assembled indoor units include a well-
insulated cabinet, a copper tube/aluminum fin coil, throw-
away filters, a centrifugal blower, a blower motor, an
adjustable V-belt drive, a blower motor contactor and
a small holding charge of refrigerant-22. They also include
a filter-drier, an expansion valve and a distributor that are
only used during the cooling cycle plus three check valves
to provide the proper flow of refrigerant through the coil
during both the cooling and heating cycles.

The YORKGUARD solid state logic module is included in
the matching outdoor unit.

Supplemental resistance heaters, a supply air plenum, a
return air grille and a base are available as accessories for
field installation.

The units are shipped in the vertical position ready for
field installation. For horizontal installation, reverse the
solid bottom panel and the return air duct flange on the
front of the unit.

INSPECTION

As soon as a unit is received, it should be inspected for
possible damage during transit. If damage is evident, the
extent of the damage should be noted on the carrier’s
freight bill. A separate request for inspection by the carrier’s
agent should be made in writing. Refer to Form 50.15-NM
for additional information.

REFERENCE

Additional information on the design, installation, opera-
tion and service of refrigeration equipment is available
in the reference material listed below.

Form 55.70-N1
Form 55.70-N2
Fozm 55.70-N3
Form 55.05-NM
Form 1505.05-AD

Renewal Parts:

General Installation
Pre-start & Post-start Check List
General Service Information
Evacuation and Charging
Refrigerant-22 Piping

Refer to parts list within this instruction for Key
Replacement Parts.
Refer to Parts Microfiche for complete listing of
replacement parts on this equipment.

All forms referenced in this instruction may be ordered
from:

Publications Distribution Center
Borg-Warner Central Environmental Systems Inc.
P.O. Box 1592, York, PA 17405

This instruction covers the installation and operation of the
indoor unit. For information on the installation and opera-
tion of the matching outdoor unit, refer to Form 515.40-N1.

Installer should pay particular attention to the words:
NOTE, CAUTION and WARNING. Notes are intended to
clarify or make the installation easier. Cautions are given
to prevent equipment damage. are given to alert
the installer that personal injury and/or equipment damage
may result if the installation procedure is not handled
properly.
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NOMENCLATURE

2 2nd Generation 33 208/230/460-3-60

F -Split System Heat Pump
Indoor Unit

EH Champion Indoor
Heat Pump

A Not Applicable

2 Copyright (C) 1985 by Borg-Warner Central Environmental Systems Inc. (BWCES) ALL RIGHTS RESERVED



515.40-N2

INSTALLATION

LIMITATIONS LOCATION

These units must be installed in accordance with all national
and local safety codes. If no local codes apply, installation
must conform with the appropriate national code. Units are
designed to meet National Safety Code Standards. If com-
ponents are to be added to a unit to meet local codes, they
are to be installed at the dealer’s and/or the customer’s
expense. See Table 2 for application data.

These indoor units are not designed for outdoor installation.
They must be located within the building structure, either
inside or outside the conditioned space.

The units should be located as close to the outdoor units
as practical and positioned to minimize bends in the refrig-
erant piping.

RIGGING

Be careful when moving the unit. Do not remove any
packaging until the unit is near its final location.

The packaging consists of a bottom wooden skid that can
be lifted with a fork truck from any direction, a cardboard
container that covers the entire unit, and strapping that
secures the cardboard container to the bottom skid.

Units being installed vertically or horizontally can be set
directly on a floor or platform, or they can be supported
by metal or wooden beams.

Units being installed horizontally can be suspended from
above. Four 3/8" weld nuts are provided in the unit frame
to accommodate hanger rods. Knockouts must be removed
from the unit panels to expose these weld nuts. Refer to
Figure 1 for their location and the individual load on each
hanger rod.

These units can be rigged with slings under the bottom skid.

CAUTION: Spreader bars should be used to preent the
slings from crushing the unit panels andframe.

WARNING: Be careful when attaching the hanger rods.
Use a washer with a back-up nut on each rod
and tighten down against the cabinet so they
will not be allowed to turn or slip.

Before rigging any unit, determine its weight from Table i.
Before rigging a unit for horizontal installation, determine
its center of gravity from Figure 1, and make sure that its
weight will be distributed equally.

CLEARANCES

The clearances listed on the unit dimension drawing (Fig. 12)
are required for the proper service and operation ofthe unit.

TABLE 1 PHYSICAL DATA

Indoor
Coil

Blower Motor*

Model

Rows Deep
Rows High
Finned Length (in.)
Fins/Inch
Tube O.D. (in.)

Nominal Rating (HP)

F2EH090

4
24
45.5
14
3/8
7.6

1-1/2

F2EH120

4
32
45.5
14
3/8
10.1

2

Pumpdown Capacity**, Lbs.

Accessory
Operating
Weight (Lbs.)

Refrigerant -22

Electric Heaters

Supply Air Plenum
Base

10KW
16KW
26KW
36KW

18.4

63
66
71
74
102

24.2

63
66
71
74
102

60 60
Return Air Grille 15 15

*All of these 1750 RPM motors have a solid base, a 56 frame, a 1.15 service factor and inherent protection. Refer to Table 6 for additional motor
and drive data.

**Refer to Form 515.40-N1 for system charge.

Borg-Warner Central Environmental Systems Inc. 3



515.40-N2

TABLE 2 APPLICATION DATA

208/230-3-60 187 252
F2EH090 460-3-60 432 504 2400 3600 57 72

2081230-3-60 187 252
F2EH120 460-3-60 432 504 3200 4800 57 72

1Utilization Range "A" in accordance with ARI Standard 110.

2The system may operate below 50 F for a short period of time when warming up the conditioned space after a long shutdown.

80

80

2-5/8

44-7/8

49-1/4 W4

(4) 3/8"-16
WELD NUTS

RETURN AIR GRILLE
ACCESSORY INSTALLED
ON THIS END OF UNIT

AIR
OUT

SUPPLY AIR PLENUM
AND ELECTRIC HEATER
ACCESSORIES INSTALLED
ON THIS END OF UNIT

Based on a Standard Blower Motor

Model

FEH090

FEH120

Accessory
Weight

Distribution, Lbs.

W3 W4 Total

99 79 83 365
90 72 121 433

iii ;! 71 58 152 467
62 51 190 535
112 89 82 385

85 68 150 487
74 61 555

68 Ibs.NOTE:

Wl W2

Basic Unit Only 104
Unit with Electric Heat 150
Unit with Plenum 186
Unit with Electric Heat & Plenum 232
Basic Unit Only 102
Unit with Electric Heat 150
Unit with Plenum 184
Unit with Electric Het & Plenum 230

Unit weights (with electric heat accessory) are based an average heater weight of

FIG. 1 UNIT SUSPENSION MOUNTING (Horizontal Application)

4 Borg-Warner Central Environmental Systems Inc.



VERTICAL/HORIZONTAL INSTALLATION

These indoor units are shipped for vertical installation with
vertical air discharge as shown in Figure 2(A) but may be
converted for horizontal installation as shown in Figure
2(B) by interchanging the solid bottom panel and the
return air duct flange.

OUT,
VERTICALIPOSITION

RETURN
AIR DUCT--.... .\
FLANGE \ \,,_-

515.40 N2

and one of the following respective instructions will be
packed with each.

Form 550.13-N10.2 Supply Air Plenum
Form 550.13-N10.3 Return Air Grille
Form 550.13-NI0.4 Base

The supply air plenum and the return air grille should be
used in lieu of ductwork only when a free blow/free return
application is practical.

SUPPLY 1"
AIR DUCT

FLANGE

BLOWER MOTOR INDOOR
22-1LOCATION UNIT

COIL

SOLID
BOTTOM PANEL

RETURN \BOTTSoOMLI)ANEL HORIZONTAL]AIR DUCT POSITION
FLANGE

BLOWER

.,q ’,, ,,.._1..,’ AIRouT

COl L BLOWER MOTOR

(B) LOCATION

FIG. 2 VERTICAL AND HORIZONTAL APPLICATION

DUCT CONNECTIONS

All ducts should be designed and installed in accordance
with all national and/or local codes.

Ducts should be sized no smaller than the duct flanges on
the unit or the electric heater (if used). Refer to the unit
dimensions (Fig. 12) and the heater detail (Fig. 3) for these
sizes. Refer to Form 550.13-N10.1 for installation instruc-
tions on the electric heater.

Use flexible fiber glass or plastic cloth collars or other non-
flammable material at the unit duct connections to
minimize the transmission of noise and vibration.

Insulate all ductwork running through unconditioned areas
to prevent moisture condensation and to provide more
economical operation.

The return air duct flange is factory-mounted on the front
of the unit, but it can be reversed with the solid bottom
panel for horizontal applications.

A supply air plenum (Fig. 4), a base (Fig. 5) and a return
air grille (Fig. 6) are available as field-installed accessories,

HEATER ELEMENT
CHAMBER

CONTROL BOX
ACCESS PANEL

FIG. 3 ELECTRIC HEATER ACCESSORY
(Vertical Arrangement Shown)

TOP PANEL ALTERNATE
AIR DISCHARGE

GRILLE
SUPPLY
AIR

OOR
UNIT

Plenum should be field mounted on the supply air end of indoor
units for either vertical or horizontal application. For rear discharge,
rotate plenum 180. For horizontal discharge on a horizontal unit,
the grille panel and the top panel will be arranged differently. Refer
to Form 550.13-N10.2 for installation and assembly instructions.

FIG. 4 SUPPLY AIR PLENUM ACCESSORY
(Vertical Arrangement Shown)

INDOOR
UNIT

When outdoor air is required, a hole can be INDOOR UNIT
cut in back panel for connecting ductwork. BASE PANEL

FIG. 5 BASE ACCESSORY
(For Vertical Arrangement Only)

Borg-Warner Central Environmental Systems Inc. 5
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FIG. 6 RETURN AIR GRILLE ACCESSORY
(Vertical Arrangement Shown)

REFRIGERANT MAINS

Many service problems can be avoided by taking adequate
precautions to provide an internally clean and dry system
and by using procedures and materials that conform with
established standards.

Use hard drawn copper tubing where no appreciable
amount of bending around pipes or other obstructions is
necessary. Use long radius ells wherever possible with one
exception small radius ells for any traps in a vapor riser.
If soft copper is used, care should be taken to avoid sharp
bends which may cause a restriction.

Fiber glass insulation and a sealing material such as perma-
gum should be packed around refrigerant lines where they
penetrate a wall to reduce vibration and to retain some
flexibility.

Support all refrigerant lines at minimum intervals with
suitable hangers, brackets or clamps.

Braze all copper to copper joints with Sil-Fos 5 or
equivalent brazing material. DO NOT USE SOFT SOLDER.

Never braze or solder the liquid and vapor lines together.
The complete vapor line should be insulated with minimum
1/2" ARMAFLEX or equivalent.

If it is desirable to tape or wire these lines together for
support purposes, they must be completely insulated, one
from the other.

Refer to the installation instruction (Form 515.40-N1) for
the matching outdoor unit for piping limitations, line sizes,
and other design considerations.

INSTALLING REFRIGERANT MAINS

The units are evacuated and dehydrated at the factory and
shipped with a holding charge of Refrigerant-22. The
vapor and liquid connections are sealed with copper discs.

CAUTION: Always puncture both sealing discs with a
small drill bit before unbrazing to prevent the
pressure in the line from blowing them off.

Before starting installation of the mains, be sure the unit
has not developed a leak in transit by drilling a small hole
in the sealing discs. If pressure still exists, the coil may be
considered leak free. If pressure does not exist, the coil
should be leak tested per Form 55.05-NM and the necessary
repairs should be made.

The temperature required to make or break a brazed joint
is sufficiently high to cause oxidation of the copper unless
an inert atmosphere is provided.

CAUTION: Dry nitrogen should flow through the system
whenever heat is being applied and until the
joint has cooled.

The liquid and vapor connections must be piped outside
the unit. Refer to the unit drawing for the locations and the
dimensions of these connections.

Before brazing the refrigerant lines to these connections,
remove the short panel from the unit frame and slide the
grommets onto the refrigerant lines. After the brazed joints
have cooled, slide the grommets back into place and secure
the panel to the unit frame.

NOTE: These coils can only be piped from one side of
the unit.

DRAIN CONNECTION

The drain line MUST be trapped because the coil is located
on the negative side of the supply air blower, and it must be
protected from freezing temperatures.

A 7/8" OD drain connection extends through right hand
side of cabinet. Refer to Fig. 7 for recommended drain
piping.

The drain connection is located on the same side of the unit
as the refrigerant connections. The line should be insulated
where moisture drippage will be objectionable or cause
damage to the area.

STUB
DRAINCONNECTION PAN

*RUBBER \ /
ELL- \ IllllllllllllllllJ

2-1/2" 4 *CLAMPS

DRAIN PLUG Supplied

FIG. 7 RECOMMENDED DRAIN PIPING

6 Borg-Warner Central Environmental Systems Inc.



The 3" dimension must equal or exceed the negative static
pressure developed by the supply air blower. If it does not,
the condensate will not drain properly and may overflow
the drain pan. The trap must be at least 2-1/2" deep to
maintain a water seal under all operating conditions,
expecially during blower start-up.

NOTE: The unit may have to be raised off the floor to
allow enough heightfor the trap.

SUPPLY AIR BLOWER ADJUSTMENT

The RPM of the supply air blower will depend on the
required CFM, the unit accessories and the static resistances
of both the supply and the return air duct systems. With
this information, the RPM for the supply air blower can be
determined from the blower performance in Table 4.

Knowing the required blower RPM and the blower motor
HP, the setting (turns open) for the supply air motor pulley
can be determined from Table 3.

515.40-N2

The tension on the belt should be adjusted for a deflec-
tion of 3/16 of an inch per foot of belt span with an
applied force of 2 to 3 pounds. This adjustment is made
by moving the blower motor mounting plate. Refer to
Figure 8. Turning the adjustment bolt (B) moves the
motor mounting plate up or down. Note Never loosen
the two nuts (C). Two hex nuts (A) have to be loosened
to move the mounting plate and retightened after the
mounting plate has been moved to the proper position.

4. All pulleys are factory aligned.

5. All supply air motor pulleys are factory set at 2 "turns
open".

After the supply air blower motor is operating, adjust the
resistances in both the supply and the return duct systems
to balance the air distribution throughout the conditioned
space. The job specifications may require that this balanc-
ing be done by someone other than the equipment installer.

TABLE 3 -SUPPLY AIR BLOWER MOTOR
PULLEY ADJUSTMENT

:EN*
RPM

5 655
4 760
3 745
2 790

835
0 880

DRIVE RANGE

70950 RPM
7OO
75O
8O0
85O
9O0
95O

*Pulleys can be adjusted in half-turn increments.

Each motor pulley has:

1. A threaded barrel with two flats (or notched recesses)
180 degrees apart.

2. A movable flange with one set screw.

After the movable flange has been rotated to the proper
number of "turns open", the set screw should be tightened
against the fiat on the barrel to lock the movable flange in
place. If the pulley includes a locking collar, the locking
collar must be loosened to adjust the setting of the movable
flange.

Note the following:

I. The supply air CFM must be within the limitations
shown in Table 2.

2. All pulleys can be adjusted in half turn increments.

C (DO NOT LOOSEN)

MOTOR

MOTOR
/ MOUNT

FIG. 8 TYPICAL MOTOR MOUNTING ASSEMBLY

To check the supply air CFM after the initial balancing has
been completed:

1. Drill two 5/16 inch holes in the side panel as shown in
Figure 9.

2. Insert at least 6" of 1/4 inch tubing into each of these
holes for sufficient penetration into the air flow on both
sides of the indoor coll.

NOTE: The tubes must be inserted and held in aposition
perpendicular to the air flow so that velocity
pressure will not affect the static pressure
readings.

Borg-Warner Central Environmental Systems Inc. 7
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INDOOR

COIL
AIR

F LTERS

5/16" HOLE

5/16" HOLE

FIG. 9 HOLE LOCATIONS FOR PRESSURE DROP
READINGS

If the CFM is above or below the specified value, the supply
air motor pulley may have to be re-adjusted. After one hour
of operation, check the belt and pulleys for tightness and
alignment.

WARNING: Failure to properly ad/ust the total system
CFM can result in extensive blower damage.

After readings have been obtained, remove the tubes and
seal up the drilled holes in the side panel. Dot plugs (5/16"
P/N 029-12880-000) are available through normal York
parts ordering procedures.

NOTE: Shut down the heat pump system before taking
any test measurements to assure a dry indoor
coil.

3. Using an inclined manometer, determine the pressure
drop across a dry indoor coil. Since moisture on the
coil may vary greatly, measuring the pressure drop
across a wet coil under field conditions would be inac-
curate. To assure a dry coil, the heat pump system
should be de-activated while the test is being run.

4. Knowing the pressure drop across a dry coil, the actual
CFM through the unit can be determined from the curve
in Figure 10.

0.4

2400 2800 3200 3600 4000 4400 4800
SUPPLY AIR CFM

FIG. 10 PRESSURE DROP ACROSS A DRY INDOOR
COIL VS. SUPPLY AIR CFM

TABLE 4 SUPPLY AIR BLOWER PERFORMANCE

RPM CFM

FEH090

KW

2400 2700 3000 3300 3600

600 0.35 0.62 0.59 0.26 0.70 0.66 0.13 0.78 0.73
655 0.41

8808 !,?, ,.-,,.i
900 1.24 1.15 1.07 1.18 1.28 1.19 1.10 1.42 1.32 0,98 1.55 1.43 0.84 1.70 1.57
1000 1.58 1.35 1.26 1.53 1.48 1.38 1.46 1.63 1.46

700
8O0
900
950
O00

FEH120

3200 3600 4000 4400 4600

1Unit resistance is based on wet indoor coil and clean filters.

2Available static pressure in IWG to overcome the resistance of the duct system and any accessories added to the unit. Refer to Tables 5 & 6 for

the resistance of these accessories and for additional motor and drive data. NOTE: Refer to Form 515.40-AD1 for blower performance curves.

3Motors can be selected to operate into the service factor because they are located in the moving air stream, upstream of any heating device.

LEGEND: RPM range for the standard

drive components.

8 Borg-Warner Central Environmental Systems Inc.



TABLE 5 ACCESSORY STATIC RESISTANCE (IWG)

Model Accessory

515.40-N2

(To Be Included With Duct System Static Resistance)

Static Resistance, IWG

FEH090

10KW 0.01 0.01 0.01 0.02 0.02
Electric 16KW 0.01 0.02 0.02 0.03 0.04
Heat 26KW 0.03 0.04 0.05 0.06

36KW 0.05 0.07 0.08 0.10
Supply Air Plenum 0.03 0.03 0.04 0.05
Return Air Grille 0.02 0.03

0.07
0.11
0.06

0.04 0.05 0.06

10KW 0.02 0.02 0.03 0.03 0.04
Electric 16KW 0.03 0.04 0.05 0.06 0.07
Heat 26KW 0.06 0.07 0.09 0.11 0.13FEH120

36KW 0.09 0.11 0.14 0.17 0.20
Supply Air Plenum 0.05 0.06 0.07 0.08 0.10
Return Air Grille 0.05 0.06 0.07 0.08 0.10

TABLE 6 BLOWER MOTOR AND DRIVE DATA (208/230/460-3-60)

FEH090 1-1/2 655-880 7.52.8 3.8 7/8 A36FEH 120 2 700-950 7.0
These factory-mounted motors wired for 460V Power supply. Refer to the wiring diagram inside the motor terminal bOX when
reconnecting the motor leads for a 208 230 volt power supply.

37.3

TABLE 7 ELECTRICAL DATA

208-3-60 5.7 10 191
FEH090 230-3-60 1/2 5.2 10 233

460-3-60 2.6 5 933
208-3-60 7.5 10 145

FEH120 230-3-60 2 6.8 10 178
460-3-60 3.4 5 714

NOTE; Refer to Form 550.13-N10.1 for electrical data
on units equipped with an electric heat accessory.

*Dual element, time delay fuses.

**Based three 60C, 14 AWG insulated copper
conductors in steel conduit and a 3% voltage drop.

CONTROL WIRE SIZING

Maximum Total
Wire Size Circuit Length

(Feet)

#19 Solid
#18 Solid
#18 Stranded
#16 Stranded
#14 Stranded
#12 Stranded

130
170
180
270
455
730

To determine the total circuit length, add
the following distances:

1 -Outdoor Unit to Indoor Unit
2 Indoor Unit to Thermostat
3 -Thermostat to Indoor Unit
4 Indoor Unit to Outdoor Unlt__
5 -Outdoor Unit to Elec. Heater__

Total Circuit Length

Borg-Warner Central Environmental Systems Inc. 9
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POWER AND CONTROL WIRING

Install electrical wiring in accordance with the latest
National Electrical Code (NFPA standard No. 70) and/or
local regulations. The unit should be grounded in accord-
ance with these codes.

Route the power wires into the unit through the 1-3/8"
knockout in the rear panel, and connect them to the
terminals on blower motor contactor OM. Route the
control wires into the unit through the 7/8" hole in the
rear panel, and connect them to the terminals on block
4TB. Refer to the unit drawing in Fig. 12 for the locations
of these knockouts.

If the unit includes an electric heat accessory, route the
power wires into heater control box in lieu of the unit.

Refer to electric heat instruction Form 550.13-N10.1 for
additional installation information.

Refer to Table 7 to size the disconnect switch, the power
wiring, the fuses and the control wiring. Refer to Figure
11 for field wiring diagram.

NOTE: Motors are wired for a 460V power supply. Refer
to the wiring diagram inside the motor terminal
box when reconnecting motor leads for a 208 or
230 volt power supply.

If the supply air blowerrotates in the wrongdirection,
reverse two of the motor leads at blower motor
contactor IOM.

POWER WIRING,
DISCONNECT SWITCH
AND FUSING TO BE
SUPPLIED BY FIELD

NOTE: USE COPPER
CONDUCTORS ONLY

:rOUND
;REW

3-PHASE,
LINE VOLTAGE
POWER SUPPLY

TERMINALS ON
HEAT PUMP THERMO-TT

NOTE: One of the following Thermostats must always be
DO NOT SUBSTITUTE.

4TB

$0

TERMINALS ON SUPPLY
AIR BLOWER MOTOR

used.

Manual Changeover- 2THl1701324 (025-19896-000)
Automatic Changeov424(025-19897-000)

CONTACTOR 10M

The field wiring con-
nected to these dummy
terminals on 4TB can
be routed directly from
the outdoor unit to the
thermostat if desired.
Terminal R on 4TB
can also be bypassed
if the indoor unit is not
equipped with an elec-
tric heat accessory.

WIRE IN ACCORD-
ANCE WITH LOCAL
AND NATIONAL
ELECTRICAL CODES

TERMINALS ON BLOCK
2TB OF THE OUTDOOR UNIT

1Only required when an electric heat accessory Is used.

2Only required when a 16 or 26KW electric heat accessory Is used.

3Only required when a 36KW electric heat accessory is used.

NOTE: Refer to electric heat instruction 550,13-N10.1 for addi-
tional power and control wire requirements If the indoor
unit Is equipped with electric heat accessory.

FIG. 11 --FIELD WIRING DIAGRAM

10 Borg-Warner Central Environmental Systems Inc.



515.40-N2

1-23132" KNOCKOUT
(USED ONLY WITH
ELECTRIC HEAT
ACCESSORY)

2:1/4

23

1-5/
48

ACCESSORIES

ELECTRIC HEATER Add 14-I/4" To
Unit Height When Used.

SUPPLY AIR PLENUM --Add 27-1/2"
To Unit Height When Used.

BASE Add 20" To Unit
Height When Used.

Side with RETURN AIR opening
Side with SUPPLY AIR opening
Side with PIPING CONNECTIONS
Side opposite PIPING CONNECTIONS
Side with access for both POWER & CONTROL WIRING
Bottom

52"2

1-3/8" KNOCKOUT
FOR POWER WIRING

7/8" HOLE WITH BUSHING
FOR CONTROL WIRING

---’-E--T 16-1/8 //

BLOWER MOTOR AND DRIVE

(THIS SIDE ONLY).

HOLE WITH GROMMET
FOR 1-3/80.D. VAPOR
LINE

51-1/8

3-3/8
/ 4-7/8

10-1/2

OLE WITH GROMMET
FOR 5/80.D. LIQUID LINE

4-1/8
1-

25-1/8

FILTER ACCESS PANEL
(When unit is installed in
a horizontal position, do
not block this area with
refrigerant piping)

All dimensions in inches. They
subject to change without notice. Certified

Jd mens be provided upon request.

Overall dimension of the unit will vary if an electric heater, a
supply air plenum or a base is used.

2This dimension is required for removal of the coil. Only 26"
is required for normal servicing.

3Although no clearance is required for service and operation,
some clearance may be required for routing the power wiring
end the control wiring.

4Allow enough clearance to trap the condensate drain line.

FIG. 12 UNIT DIMENSIONS & CLEARANCES

Borg-Warner Central Environmental Systems Inc. 11



KEY REPLACEMENT PARTS

Replacement parts are available from local BWCES HVAC contractor/dealers or the nearest BWCES distribution center.

MODEL

Electrical

Blower

Refrigerant
Circuit

Miscellaneous

DESCRIPTION

Motor

Contactor

F2EHO90A33 F2EH120A33
11/2 HP 024-19623-015
2 HP 024-19623-016

024-18056-002 024-18056-002
Belt

Pulley, Variable Pitch

Pulley, Fixed Pitch

Wheel, Blower
Coil, Evaporator
Filter-Drier
Valve, Check
Valve, Expansion

Pan, Drain

Panel (Bottom & Frame Assy)
Panel (Retainer, Air)
Panel, Front (Upper)
Panel, Rear

Panel, Side(Lower RH Front)

Panel, Side(Lower RH Rear)

Panel, Side (Upper RH)
Panel, Side (LH)
Panel, Top (Discharge)
Filter (1 x 16 x 25)

028-09573-000
028-04764-000
028-07220-000
026-22683-000

363-82651-000
026-14777-012
022-05251-000
025-21484-000
363-70814-000
363-70937-000
363-70835-000
363-70883-000
363-70867-000

363-70881-000
363-70888-000
363-70880-000
363-70875-000
363-70982-000
026-03611-000

028-09573-000
028-04764-000
028-10564-000
026-22683-000
363-82652-000
026-14777-012
022-05251-000
025-21484-000
363-70814-000
363-70937-000
363-70835-000
363-70883-000
363-70867-000

363-70881-000
363-70888-000
363-70880-000
363-70875-000
363-70892-000
026-03611-000

MAINTENANCE
INDOOR COIL

Do not allow dirt to accumulate on the indoor coil or other
parts of the supply/return air circuit. Clean as often as
necessary to assure good system performance. Use a brush,
vacuum cleaner attachment or other suitable means.

If the coil becomes extremely dirty, it may be necessary to
use an industrial grade detergent and a hose to clean the
finned surfaces. This is recommended to prevent any loss
in capacity and efficiency.

FILTERS

Refer to the unit drawing in Figure 12 for the location of
the triter access panel.

DRAIN PAN

The condensate drain pan should be inspected regularly to
assure proper drainage.

LUBRICATION

The bearings for the blower shaft and the blower motor are
permanently lubricated and should not require any addi-
tional lubricant.

The falters must be replaced as often as necessary to assure
good air flow and faltering action. Clean tflters will prevent
any loss in capacity and efficiency.

BELTS
Maintain belt tension to extend belt life. Replace when signs
of failure begin to appear.

Supersedes: 515.40-N2 (481)
Subject to change without notice. Pdnted in U.S.A.
Copyright (C) 1986 by Central Env|ronmantel Systems-- ALL RIGHTS RESERVED SHU 3M 786 ,48 Code: SBY 515.40-N2

Central Po=t Office York
Environmental Box 1592 Pennsylvania
Systems 17405-1592 YORK,

Heating and Air Conditioning



INSTALLATION
INSTRUCTION

ELECTRIC HEAT ACCESSORY
10, 16,, 26, 36 & 72 KW

Supersedes: 550.13-N 10.1 (683) 550.13-N10.1V (485)

FOR SPLIT-SYSTEM AIR CONDITIONERS 060, 090, 120 & 180 MBH
SPLIT-SYSTEM HEAT PUMPS 090 & 120 MBH

SINGLE PACKAGED WATER COOLED AIR CONDITIONERS
060, 090, 120 & 180 MBH

035-06936

GENERAL

This instruction covers the installation and operation of
these electric heat accessories.

Every electric heat accessory is shipped completely assem-
bled and pre-wired with all of the power and control wiring
that will be required to interconnect this accessory with the
basic unit. Refer to Table for accessory model num-

bers and for capacity ratings based on the voltage of the

power supply and the mode of operation.

These electric heaters can be installed on either vertical or

horizontal units, on units with ductwork, or on free stand-
ing units equipped with a supply air plenum accessory.

NOTE: The Electric Heat Accessory is not UL approved
on free standing units equipped with a Supply Air
Plenum Accessory.

Single packaged units equipped with an electric heat acces-
sory will require two power supplies, one for the heater
elements and one for the basic unit.

Split-system units equipped with an electric heat accessory
will require only one power supply for both the heater
elements and the supply air blower motor. Refer to Figure

for the locations of both the power and the control wire
access openings and to the following instructions for rout-

ing and connecting the wires.

All heat pump systems and all air conditioning systems with
one of these electric heat accessories will require a special
thermostat. Refer to the field wiring diagram on pages 10
and 11 to determine the proper thermostat model number.

NOTE." Heat pump systems with or without electric heat

use the same thermostats.

Air conditioning systems with one of these electric
heat accessories will require a special thermostat
that can cycle the supply air blower motor with
a callfor heating as well as a call for cooling.

When an indoor unit is equipped with an electric heater,
provide at least 1-inch clearance to combustible material
around heater cabinet, supply air plenum and supply air

ducts up to 3 feet from the unit.

REFERENCE

Refer to one of the following instructions for additional
information on the installation of the basic unit, for the

application limitations of the total system and for the
minimum clearance requirements of the indoor unit.

Split-System Air Conditioners:
060,090 and 120 MBH Form 550.13-N10Y, -N10W
180 MBH Form 550.13-N7Y, -N7W

Single Package Air Conditioners:
060, 090, 120 and 180 MBH --Form 560.20-NIY, -NIW

Heat Pumps:
090 and 120 MBH Form 515.40-N2Y, -N2W

Renewal Parts: Refer to parts microfiche.

The above forms may be ordered from:

Publications Distribution Center
Central Environmental Systems
P.O. Box 1592, York, Pa. 17405

Installer should pay particular attention to the words:
NOTE, CA UTION and WARNING. Notes are intended to

clarify or make the installation easier. Cautions are given
to prevent equipment damage. _Warnings are given to alert
the installer that personal injury and/or equipment damage
may result if the installation procedure is not handled
properly.
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TABLE 1 HEATING CAPACITY

Nominal
Heater Use UL Test Ratings1

Model Number With Voltage Stage

KW Mbh KW Mbh

2HT045010 25 2402
060,* 10 34.2 10 34.2

2HS045010 46 090, 4803
2HT045016 2.5 120, 2402

1654.7 10 34.2
2HS045016 46 180 4803
2HT045026 2,5 2402MBH 26 88.8 16 54.7
2HS045026 46 4803

25 090, 120, 2402
2HS045036 36 123.0 16 54.7

46 180 MBH 4803

2HS045072

Heating Capacity1

w/AC 060, 090, 120 & 180 MBH w/Heat Pump 090 & 120 MBH

Stage 2

KW Mbh

6 20.5

10 34.2

20 68.3

Defrost

KW Mbh

10 34.2

10 34.2

6 54.7

6 54.7

Supplemental

KW Mbh

10 34.2

16 54.7

26 88.8

26 88.8

Standby and

Emergency
KW Mbh

10 34.2

16 54.7

26 88.8

36 123.0

25 2402-- 180 MBH 4803 72 246.0 36 123.0 36 123.0

Capacity ratings do not include the heat generated by the supply air blower motor.
2 For 208 volts, multiply the MBH and KW values by (208/240)2 or 0.751. For 230 volts, multiply the MBH and KW values by

(230/240)2 or 0.918.
3 For 460 volts, multiply the MBH and KW values by (460/480)2 or 0.918.
Use HT models on all 060 MBH units; H8 models on larger units. HT models are only available for a 208/230-3-60 power supply.

INSTALLATION
SPLIT SYSTEM AIR CONDITIONERS AND
HEAT PUMPS 6. Remove the two screws from the "A" locations and

save them for step 9.
Install these electric heat accessories per the following
step-by-step procedures and the illustration shown in CAUTION: Do NOT remove the screw from loca-

tion "B ".

On all 060, 090 and 120 MBH units, this
screw must be left in place to keep the
angle support for the heater wiring har-
ness in place while the heater accessory is
being installed. A clearance hole in the
bottom of the heater control box at this
location allows the cabinet to fit fiush
against the top of the indoor unit.

Figure 1.

1. Remove the electric heat accessory from its shipping
container.

2. Remove the control box access panel from the heater
cabinet.

3. Remove the access panel of the blower motor compart-
ment from the indoor unit for access to the blower
motor contactor box and low voltage terminal block
4TB. (Refer to Figure 2.)

4. Remove the cover from the blower motor contactor
box.

5. Remove the 1-23/32" knockout from the top of the in-
door unit. Refer to Figure for its exact location.

On the 180 MBH unit, this screw is out-
side the dimensions of the heater acces-
sory and will not interfere with its instal-
lation.

NO. 10 TAPPING SCREWS

HEATER
MOUNTING ELECTRIC HEATER
FLANGE

DRILLTHREE
HOLES 5/32" DIA._.,

BLOWER

SECTION.
/

2-1/4" (060,090 & 120 MBH)_
7-1/4" (180 MBH)

7/8" hole with bushing on 060,090 and 120 MBH split systems
7/8" K.O. for field-supplied bushing on 060, 090 and 120 MBH water-cooled units

FIG. 1 HEATER INSTALLATION

1-23/32"
KNOCKOUT

CONTROL BOX
ACCESS PANEL 180 MBH UNIT ONLY

7/8" K.O. (Control Wiring)
7/8" K.O. (Power Wiring)
Do NOT remove this K.O.
(Used only on split system units
without elec. heat)

060,090 & 120 MBH UNITS ONLY
CONTROL WIRE ACCESS

,1-3/8" K.O. (Power Wiring)
Do NOT remove this K.O.
(Used only on split system units
without elec. heat)

------BLOWER MOTOR

/ AND DRIVE
ACCESS PANEL

1-5/8" (060 MBH)
15" (090 & 120 MBH)
16-1/2" (180 MBH)

Central Environmental Systems 3



550.13-N10.1V

7. Set the heater cabinet on top of the unit as shown in

Figure 1. Route its wiring harness through the knock-
out removed per step 5.

8. Position the heater so that:

a. The duct flanges around the unit’s supply air opening
fit into the heater opening.

b. The head of the screw at location "B" (on 060,090
and 120 MBH units only) fits into the clearance
hole in the bottom of the heater control box.

c. The strain relief bushing on the bottom of the heat-
er control box fits into the 1-23/32" opening.
(Knockout removed per step 5.)

d. The three holes in the bottom of the heater control
box align with the three holes on the top of the
unit the two holes at the "A" locations and the
hole at location "C".

9. Secure the heater to the unit at the holes aligned per
step 8 (d) using the two screws removed per step 6 and
one of the #10 x 1/2" screws provided with the ac-
cessory.

10. Drill three 5/32" holes through the top of the unit
using the holes in the mounting flange on the opposite
end of the heater as templates.

I. Secure the heater to the unit at these locations using
the three remaining #10 x 1/2" screws provided with
the accessory.

12. Remove the 7/8" knockout from the back panel of the
contactor box (on the right side for 060,090 and 120
MBH units or at the top for 180 MBH units) and insert
the 1/2" strain relief bushing, provided with the acces-
sory, into this opening. (Refer to Figure 2.)
NOTE: The clamp portion of the bushing must ex-

tend out the back ofthe contactor box.

13. Route line voltage wires I07B, I09B and 112B (wires
100, 102 and 103 on 72 KW heaters) of the heater
wiring harness through the bushing installed per step
12, connect them to the terminals on contactor IOM,
and tighten the bushing to secure the wires to the con-
tactor box.

14. Route the control voltage wires of the heater wiring
harness through the snap bushing in the support baffle
and connect them to the proper terminals on terminal
block 4TB per the following:

Heater
Rating
(KW)

10
16& 26

36

72

Terminal Designation on 4TB (Split-System)

R B Y 0 W X 53 G 60 66

32 33A 104
32 33A 105 104
32 33A 106 105 104

33W 60Y 66Y

15. Secure the wiring harness to the support angle with the
two ty-raps provided with the accessory. Holes are
pre-punched in the support at the locations shown in
Figure 2.

TY-RAP SUPPORT
ANGLE

HEATER
WIRING HARNESS SUPPORT

SNAP

TERMINAL
BLOCK
(4TB)

7/8"
KNOCKOUT
(In Contactor
Box)

CONTACTOR
(IOM)

FIG. 2 CONTACTOR BOX & HARNESS SUPPORT

16. Add a conduit fitting (field-supplied) to the power
access opening in the rear panel of the heater cabinet
per Figure 4.

17. Install the field wiring per the following instructions
and the appropriate connection diagram on page 10.

060, 090 & 120 MBH UNITS
DUCT-MOUNTED UNITS

Connect the power wire conduit to the fitting installed
per step 16, route the power wiring into the heater
control box, and connect the power and ground wires
per the field wiring diagram.

Route the control wires from the thermostat and the
outdoor unit through the bushing in the 7/8" hole in
the rear panel of the indoor unit. (See Figure for its
location.) Connect these wires to terminal block 4TB
per the field wiring diagram.

FREE STANDING UNITS WITH A SUPPLY AIR
PLENUM ACCESSORY

Remove the 2-1/2" knockout from the rear panel of
the plenum, route the power wire conduit through this
opening and connect it to the fitting installed per step
16, route the power wiring into the heater control box,
and connect the power and ground wires per the field
wiring diagram.

Route the control wires from the thermostat and the
outdoor unit through the bushing in the 7/8" hole in
the rear panel of the indoor unit. (See Figure for its
location.) Connect these wires to terminal block 4TB
per the field wiring diagram.

180 MBH

DUCT-MOUNTED UNITS

Connect the power wire conduit to the fitting installed
per step 16, route the power wiring into the heater
control box, and connect the power and ground wires
per the field wiring diagram.

4
Central Environmental Systems
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Remove the 7/8" knockout for control wiring from the

top panel of the indoor unit. (See Figure for its loca-

tion.) Add a I/2" strain relief bushing (field supplied)
to this opening, route the control wires from the
thermostat and the outdoor unit through this bushing,
connect them to terminal block 4TB per the field wir-

ing diagram, and tighten the bushing to secure the
control wiring to the unit.

FREE STANDING UNITSWITH A SUPPLY AIR PLENUM
ACCESSORY AND ELECTRIC HEAT UPTHRU 36 KW

Remove the 2-1/2" knockout and one of the 7/8"
knockouts from the rear panel of the plenum.

Route the power wire conduit through the 2-1/2"
opening and cormect it to the fitting installed per step

18.

16, route the power wiring into the heater control
box, and connect the power and ground wires per the
field wiring diagram.

Remove the 7/8" knockout for control wiring from the

top panel of the indoor unit. (See Figure for its loca-
tion.) Add a 1/2" strain relief bushing (field supplied)
to this opening and to the 7/8"" opening in the rear of
the plenum. Route the control wires from the thermo-
stat and the outdoor unit through these bushings,
connect them to terminal block 4TB per the field

wiring diagram, and tighten both bushings to secure the
control wiring to the unit.

Replace the contactor box cover removed per step 4,
the indoor unit access panel removed per step 3 and
the heater control box cover removed per step 2.

SINGLE PACKAGE WATER COOLED AIR
CONDITIONERS

1. Remove the electric heat accessory and heater kit

2HKO4700133A from their shipping containers.

2. Remove the control box access panel from the heater
cabinet.

Remove the access panel of the blower motor com-

partment, and mount the terminal block (4TB)from
the heater kit in the location shown in Figure 3.

ELECTRIC
HEATER
ACCESSORY

SECTION

BRACKET
ASSEMBLY

HEATER
ACCESSORY
KIT WIRING
HARNESS

FIG. 3 TYPICAL HEATER KIT INSTALLATION

4. Remove the bottom access panel of the basic unit for
access to terminal block 2TB on the side of the dec-
trical box.

5. Remove the 1-23/32" knockout from the top of the
unit. Refer to Figure for its exact location.

6. Remove the two screws from the "A" locations and
save them for step 9.

Central Environmental System.

CA UTION." Do NOT remove the screw from location
"B "’.

On all 060, 090 & 120 MBH units, this
screw must be left in place to keep the
angle support for the heater wiring har-
ness in place while the heater accessory is

being installed. A clearance hole in the
bottom of the heater control box at this
location allows the cabinet to fit flush
against the top of the unit.

On 180 MBH unit, this screw is outside
the dimensions of the heater accessory
and will not interfere with its installation.

7. Set the heater cabinet on top of the unit as shown in

Figure and route the wiring harness through the
knockout removed in step 5.

8. Position the heater so that:

a. The duct flanges around the unit’s supply air open-
ing fit into the heater opening.

bo The head of the screw at location "B" (on 060,090
& 120 MBH units only) fits into the clearance hole

in the bottom of the heater control box.

The strain relief bushing on the bottom of the heat-

er control box fits into the 1-23/32" opening.
(Knockout removed per step 5.)

do The three holes in the bottom of the heater control
box align with the three holes on the top of the unit

the two holes at the "A" locations and the hole at

location "C".

9. Secure the heater to the unit at the holes aligned per
step 8 (d) using the two screws removed per step 6 and
one of the # 10 x 1/2" screws provided with the
accessory.
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10. Drill three 5/32" holes through the top of the unit us-
ing the holes in the mounting flange on the opposite
end of the heater as templates.

11. Secure the heater to the unit at these locations using
the three remaining # 10 x 1/2" screws provided with
the accessory.

12. Route the control voltage wires of the heater wiring
harness through the 1-23/32" knockout and connect
them to the proper terminals on terminal block 4TB
(installed in step 3) per the following:

Heater
Rating
(KW)

10

Terminal Designation on 4TB (Single Package)

33A 32 O4
33A 32 105 104
33A 32 106 105 104

33WJ 60Y 66Y

16&26
36

13. Route the line voltage wires 107B, 109B, and 112B of
the heater wiring harness through the 1-23/32" knock-
out. Tape and fold back so as to prevent any electrical
contact.

NOTE: For 72KW heat accessory line voltage wires
are 100, 102, and 103.

14. Secure the wiring harness to the support angle with the
two ty-raps provided with the accessory. Fold back and
isolate these wires (not used with single package units).
See Figure 3.

15. Route the wiring harness connected to 4TB (part of
2HK04700133 accessory kit) down to 2TB (follow fan
motor conduit) located on the side of the unit’s main
electrical box, and make connections per the field
wiring diagram on page 11.

16. Cover the wiring diagram on the dec. heat accessory
with the wiring diagram provided with the heat acces-

sory kit. (See Table 5.)

17. Add a conduit fitting (field-supplied) to the power
access opening in the rear panel of the heater cabinet
per Figure 4.

18. Install the field wiring per the fonowing instructions
and the diagram on page 11.

DUCT-MOUNTED UNITS

Connect the power wire conduit to the fitting installed
per step 17, route the power wiring into the heater control
box, and connect the power and ground wires per the field
wiring diagram.

Remove the 7/8" knockout from the rear* of the unit for
control wire access (See Figure 1 for its location.), install
a field-supplied bushing in this opening, route the control
wiring from the thermostat through this bushing, and con-
nect the wiring to terminal block 4TB per the field wiring
diagram.

FREE STANDING UNITS WITH A SUPPLY AIR
PLENUM ACCESSORY

Remove the 2-1/2" knockout from the rear panel of the
plenum, route the power wire conduit through this opening
and eonneet it to the fitting installed per step 17, route the
power wiring into the heater control box, and connect the
power and ground wires per the field wiring diagram.

Remove the 7/8" knockout from the rear* of the unit for
control wire access (See Figure 1 for its location.), install
a field-supplied bushing in this opening, route the control
wh-ing from the thermostat through this bushing, and con-
nect the wiring to terminal block 4TB per the field wiring
diagram.

19. Replace the control box access panel removed in step
2, the blower motor access panel removed in step 3,
and the electrical box access panel removed in step 4.

from the top of 180 MBH units

TABLE 2 PHYSICAL DATA

Heater
Elements

Weight

Quantity

Fuses*

Description

% Nickel
% Chromium
Coil ID-in.
Watt Density
(Watts/sq. in,)

Face Area
(m. ft.)

Rows Deep
Shipping--lbs.
208/230
Volts
46O
Volts

Size-amps
Quantity

Size-amps

*Dual elements time delay fuses.

The National Electric Code requires the electric heat
power supplies be subdivided into branch circuits of
no more than 48 amps.

Capacity (Nom. Rating),, 26Kw 72Kw
69.2

2
63 66
3 3
45 60
3 3
25 30

16.0
9/32

59

3.O

3 4
71 74 120

45 60 60

All of these heaters will be UL listed.

-4
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TABLE 3 ELECTRICAL DATA FOR SPLIT-SYSTEM UNITS

Model
Basic
Unit!

Nora.
Heater
KW2

Power
Supply

Voltage3

10

060 16MBH

28

10

16
O90
MBH

26

208

Heater

20.8

FLA

Blower
Motor

5.5

Total
Unit
Amp-
actty,
Amps

36

Max,

Size,4
Amps

MIn.
Wire

Slze,S
AWG

Max.
Wire

Length6
Feet

1304O
230 24.0 5.5 39 40 8 134
208 33.4 5.5 51 60 6 144
230 38.5 5.5 57 60 4 228
208 54.3 5.5 77 80 3 191

5.5 9O62.6230
208

87 240
20.9 7.5 36 40 8 130

230 24.0 6.8 39 40 8 134
20
60

3.4
7.5

12
651

460
208

12.0
33.4

208
144

230 38.5 6.8 57 60 4 228
460 19.3 3.4 29 30 10 229
208 54.3 7.5 77 80 3 191
230 62.6 6.8 87 90 2 240

31.3 3.4 4440
208 75.1 7.5
230

45 6 373
110 180

120,
180
MBH

180
MBH

36

2O8

16

26

125 223
440

40 40 8 117
10 230 42 45 8 196

460 21 25 10 316
208 55 60 6 134
230 60 60 4 217
460 30 30 10 221
208
230
460

86.7 6.8
43.4 3.4
20.9 10.6
24.0 9.6
12.0 4.8
33.4 10.6
38.5 9.6
19.3 4.8
54.3 10.6
62.6 9.6
31.3 4.8
75.1 10.6
86.7 9.6
43.4 4.8

150.1 10.6
173., 9.6
86.7 4.8

208
36 230

460

81
90
45

230
460

90
9O

231

72

Unit with an electric heat accessory will always be wired for a single power
supply.

2Refer to the HEATING CAPACITY table on page 2 for the actual KW and
MBH Ratings for each heater at the different voltages.

3All voltages are for 3-phase, 60 hertz operation.

232
45 6 365
110 174
125 217
60 4 433

200 ! 234
250 __288__
125 366

4Inverse time circuit breakers may be used In lieu of dual
element, time delay fuses.
SBased on three, Insulated copper conductors In steel conduit;
60C wire when the total unit am acly is below1 a.p_p..

6Based on a 3% voltage drop.

K

WIRING
ACCESS PANEL|

ACCESS OPENING FOR POWER SUPPLY WIRING

10KW THRU 36KW Add a 1-1/4" conduit fitting
to the 1-23/32" hole for wire sizes up through
#1 AWG. Remoe the knockout ring and add a
1-1/2" conduit fitting to the 1-31/32" hole for
wire sizes up through #0 AWG.

72KW Add a 1-1/4" conduit fitting to the
1-23/32" hole for wire sizes up through #1
AWG. Remove the knockout ring and add a 2"
conduit fitting to the 2-1/2" hole for wire sizes
up through #00(30 AWG.

This opening in the bottom of the heater
control box is used for the wiring harness Accessory Nora.

that connects the heater accessory to the Model KW MBH A B C

basic unit. It is provided with a strain relief 2HT04501025 10

bushing for securing the wiring harness, and 2HT04501625 16 060 25-1/8 22.1/2 13

its location corresponds to the location of 2HT04502625 26

the 1-23/32" knockout in the top panel of 2HS04501025, 46 10
2HS04501625, 46 16 090

the basic unit. 2HS04502625, 46 26 120 28-112 25-1/4 14-1/4

2HS04503625, 46 36 180

2HS04507225,46 72 180 29-7/8 26-3/8 21-3/4 2-3/8

FIG. 4 HEATER DIMENSIONS

Heater Dimensions (In Inches)
D E F G H

7/8 4 1/2 5-114 1-11/16

4 112 5-1/2 1-1/2

5-114 314 6-3/8 2-I/4

K L M

1-3/4 20-1/8 16-7/8

1-112 22-1/4 19-1/4

2-1/2 22-1/4 19-1/4

Central Environmental Systems 7
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TABLE 4 ELECTRICAL DATA FOR SINGLE PACKAGE WATER COOLED UNITS

Basic
Unit

060, 090,
120 & 180
MBH

090,
120 & 180
MBH

180
MBH

Nominal
KW

Power
Supply

2O8
10 240

48O
2O8

16 240
480
208

26 240
480
208

36 240
480
208

72 240
480

Ampacity,2

Amps

27
31
16
42
49
25

Maximum
Fuse Size3

Amps

35
40
20
5O
60
30

Min. Wire
Size4, AWG

10
8
12
6
6
10

Max. Wire
Lengths Ft.

111
176
271
177
175
277

68 90 4 173
79 100 3 217
40 50 8 274

110
125
60

200
250
125

All voltages are for 3 phae, 60 Hz operation.

2Units with electric heat require two power supplies. This ampacity is for

basic unit instruction for the ampacity of the basic unit.
3The single element type.

4Based on three, 60C insulated copper conductors in steel conduit.

S Based on a 3% voltage drop.

201
200
312
251
316
395

the electric heater only. Refer to the

When the heater ampacity exceeds 100 amps, minimum wire sizes are based on 75C wire in lieu of 60C.

TABLE 5 WIRING DIAGRAMS

Nominal Split-System Water Cooled

Heat Section Air Conditioning Single Packaged
Ratings Voltages And Heat Pump Air Conditioning

(KW) Units2 Units3

10 208/230,460 035-03951-000 035-04855-000
101 208/230 035-06503-000
16 208/230, 460 035-03952-000 035-04856-000
161 208/230 035-06502-000
26 208/230 035-03953-000 0354857-000
26 460 035-039544)00 035-04858-000
261 208/230 035-065040 035-04884-000
36 208/230 035-03956-000 035-04860-000
36 460 035-03955<)00 035-04859-000
72 208/230 035-04296-000 035-05573-000
72 460 035-04297-000 035-05574-000

Used on 5 ton units only.
2The appropriate diagram is secured to the control box cover of the electric heat accessory.
3These diagrams are provided with Electric Heat Kit 2HK04700133A. When an electric heat accessory is applied

with a water-cooled unit, the appropriate diagram should be secured over the wiring diagram supplied with the

electric heat accessory.

8 Central Environmental Systems
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ELECTRICAL COMPONENTS

These electric heat accessories include staging contactors,
back-up contactors and two high limit controls (1LC and
2LC).

Staging contactors are energized through the system control
circuit. When energized, each contactor will close two of
three legs to one or two of the heating elements. This
arrangement is illustrated in the wiring labels for the elec-
tric heat accessories. (See Table 5 for the correct wiring
label).

WARNING: When the staging contactors are de-energized,
one of the legs to each heating element is
"HOT". Open the main disconnect switch be-
fore servicing the heating accessory.

Back-up contactors are not energized through the system
control circuit. They will be closed as long as there is power
to the electric heat control circuit and both high limit
controls are closed.

The high limit controls will prevent the electric heat acces-
sory from operating at an excessive temperature. They will
open and reset automatically at the temperatures listed
below.

2HS 2HT

High Limit
Location Opens Closes Opens Closes

Control

1LC Entering 140F 90OF 135F 85F
2LC Leaving 150OF 100OF 135OF 85OF

Refer to Physical Data, Table 2, for information on the heater
elements and the accessory fuses.

START-UP
Make sure that all electrical connections are tight before
closing the disconnect switch to the indoor unit.

Close the disconnect switch and check the operation of
each heating stage.

Check the total unit CFM in accordance with the respec-
tive basic unit instruction as referenced on page 2. Refer
to Table 6 for the static resistances of these electric heat-
ers.

CA UTION: Failure to properly adjust the supply air CFM
couM cause nuisance tripping of the high limit
controls.

De-energize the electric heat accessory after it has been
operating for several hours, and recheck all of the electrical
connections for tightness.

TABLE 6 STATIC RESISTANCE (IWG)

Heater
Accessory

(Nom. Rating,

10 KW
16 KW
26 KW
36 KW
72 KW

Basic Unit Models
060 MBH 090 MBH 120 MBH
CFM CFM CFM

1600 1800 2000 2200 2400 2400 2700 3000 3300 3600 3200 3600 4000 4400 4800

0.01 0.01 0.01 0.02 0.02 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.03 0.03 0.04
0.01 0.02 0.02 0.03 0.04 0.01 0.02 0.02 0.03 0.04 0.03 0.04 0.05 0.06 0.07
0.02 0.03 0.04 0.05 0.08 0.03 0.04 0.05 0.06 0.07 0.06 0.07 0.09 0.11 0.13

0.05 0.07 0.08 0.10 0.11 0.09 0.11 0.14 0.17 0.20

Heater
Accessory

Nom. Rating

10 KW
16 KW
26 KW
36 KW
72 KW

Basic Unit Models
180 MBH
CFM

4800 5400 6000 6600 7200

0.04 0.05 0.06 0.08 0.10
0.07 0.09 0.11 0.14 0.17
0.13 0.16 0.20 0.24 0.29
0.20 0.24 0.29 0.35 0.42
0.36 0.43 0.52 0.63 0.76

MAINTENANCE
Although these electric heat accessories do not require any.
specific maintenance, the factory recommends a semi-annual
inspection of all components to see if they are functioning
properly.

Central Environmental Systems

Check all unit filters periodically for dirt accumulation.
Dirty filters will restrict air flow and could cause nuisance
tripping of the high limit controls. Filters must be changed
as often as necessary to assure good air flow and filtering
action. 9
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TERMINALS
ON 2-STAG E
COOL,
2-STAGE HEAT,
MANUAL CHANGE-
OVER THERMOS

TERMINALS ON FUSE
HOLDER IN ELECTRIC
HEAT CONTROL BOX

IN ELECTRIC
HEAT
CONTROL BOX "- 4TB

IY1,

IY22

IW: 11

NOTE:
Refer to Ia=ic unit instruc-
tion for thermostat model
number.

G

60

66

EVAPORATOR BLOWER
060. 090, 120 OR 180 MBH
WITH ELECTRIC HEAT

ACCESSORY

TERMINALS ON 3-PHASE, LINE VOLTAGE POWER SUPPLY

COMPRESSOR Power wiring, disconnect witch and over-

CONTACTOR M current protection** to be supplied by field.

USE COPPER CONDUCTORS ONLY. & & / s s TERMINALS ON BLOCK3TB
/" J GROUND .f t / (2/230V.)OR COMPR.

K LUG / CONTACTOR M (460V)

115 VOLT WIRING

/ GROUND V LINE SOLNOID
/ SCREW L VALVE FOR
/ ]--’-- 2TB PUMP DOWN2

2 4TB be

CON %  ,NG X ’TB
rou, directly

CONDENSING UNIT CONDENSING UNIT g

.0, 120 OR 150 MB,

CONTROL WIRING
(24-VOLT)

JUMPER
An outdoor thermostat ed
between terminals 53 to provide

=tninn : and 72KW heaters.

Refer Table 3 size the power supply

the evaporator blower.

All condensing units require dual element, time

delay fuses. Circuit breakers be used in lieu of

fuses for evaporator blowers with electric heat

accessory.

W RE IN ACCORDANCE WITH LOCAL

AND NATIONAL ELECTRICAL CODES

INot required the
single stage 10KW
heater.

=Use ONLY when
180 MBH Condens-
ing unit is equipped
with the capacity
reduction accessory.
Refer to Form
550.13-N1.5 for
additional informa-
tion on this
accessory

FIG. 5 FIELD WIRING (SPLIT-SYSTEM AIR CONDITIONER WITH ELECTRIC HEAT ACCESSORY)

3-PHASE, LINE VOLTAGE POWER SUPPLY
Power wiring, disconnect switch and over- TERMINALS ON

TERMINALS ON FUSE HOLDER current protection** to be supplied by field. COMPRESSOR
IN ELECTRIC HEAT CONTROL BOX lUSE COPPER CONDUCTORS ONLY CONTACTOR 1M

GROUND LUG IN ELECTRIC J*’/ / GROUNDHEAT CONTROLBOX I--I--L--
CONTROL WIR ING (24-VOLT)
 e,er ooo,Oooro ,o0ooroo,,,o tro ,,oo

to determine the proper wire sizes. | T f’e d wl g

\ 4TB / Zl__U connected to
/

R these dummyR
terminals

B B 4TB be

routed directly

y y from the out-

door unit to the

O O thermostat if

desired.

W W

X X Only required when
16 26KW elec-

G 2 53 tric heat accessory is
ud.G 2Only required when

TERMINALS ON 6( 36KW electric
heat accessory is

HEAT PUMP
THERMOSTAT 66 used.

INDOOR UNIT OUTDOOR UNIT
090 OR 120 MBH WITH 090 OR 120 MBH

NOTE: ELECTRIC HEAT ACCESSORY Refer to Table 3 to alze the power supply
Refer to basic unit instruc- to the indoor unit.

tion for thermostat model "All outdoor units require dual element, time

number, delay fuses. Circuit breakers be used in lieu of
WIRE IN ACCORDANCE WITH LOCAL fuses for indoor units with electric heat accessory.

AND NATIONAL ELECTRICAL CODES

FIG. 6 FIELD WIRING (SPLIT-SYSTEM HEAT PUMP SYSTEM WITH ELECTRIC HEAT ACCESSORY)
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POWER SUPPLY

LINE VOLTAGE
POWER SUPPLY2

FUSE BLOCK
IN HEATER
CONTROL BOX

GROUND LUG

WIRE IN ACCORDANCE WITH LOCAL
AND NATIONAL ELECTRICAL CODE

lThree-phase units with electric heat require two power supplies. The
electric heat power supply and ground wire should be connected directly
to the fuse block and ground lug in the electric heat control box. Use
copper conductors only. Refer to TABLE 4 on page 8 to size
power wiring, disconnect switch, and fusing.

2Power wiring, disconnect switch and fusing by field. Use copper conduc-
tors only. Refer to TABLE 4 on page 8 for proper sizes.

CONTROL WIRING

TERMINALS ON
2-STAGE COOL,
2-STAGE HEAT,
MANUAL CHANGE-
OVER THERMOSTAT

4TB

NOTE:
Refer to basic unit instruc-
tion for thermostat model
number.

BLOWER SECTION

SUPPLIED WITH

ELECTRIC HEAT KIT
(MODEL NO. 2HK04700133)

MAIN ELEC. BOX /
/

JUMPER
AN OUTDOOR THERMOSTAT TO
BE WIRED BETWEEN TERMINALS
53 AND 60 TO PROVIDE
ADDITIONAL STAGING ON 36 KW
AND 72 KW HEATERS.

Not required on 060 MBH units
(only one-step cooling).

2Not required 10 KW heaters
(only one-stage cooling).

FIG. 7 FIELD WIRING (SINGLE PACKAGE WATER COOLED AIR CONDITIONER

WITH ELECTRIC HEAT ACCESSORY)

Central Environmental Systems 11
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INSTALLATION & OPERATION

CHAMPION SERIES
AIR COOLED

SPLIT-SYSTEM HEAT PUMPS
Preliminary Form 515.40-N 1481Coded .481 Form 515.40-N

035-04300

MODELS EICH090 AND EICH120
OUTDOOR UNITS

GENERAL

These Champion heat pump units are designed for outdoor
installation on a roof or at ground level. Every unit is com-
pletely piped and wired at the factory and is shipped ready
for immediate installation. Only the liquid and vapor lines
to the indoor coil, the control wiring and the main power
wiring are required to complete the installation. Each
unit is dehydrated, evacuated, leak tested and pressure
tested at 450 psig before being pressurized with a holding
charge of refrigerant-22 for shipment and/or storage.

Every unit includes a suction line accumulator, a 4-way
reversing valve (pilot operated), a filter-drier, an expansion
valve, a distributor and a check valve.., all factory-installed.

All controls (including the Yorkguard solid state logic
module) are readily accessible for maintenance, adjustment
and service. All power and control wiring can be routed
through the bottom of the compressor compartment.

This instruction covers the installation of the outdoor
unit. For information on the installation of the matching
indoor unit, refer to Form 515.40-N2.

REFERENCE

Additional information on the design, installation, operation
and service of this equipment is available in the following
reference forms.

Form 55.70-N1
Form 55.70-N2
Form 55.70-N3
Form 55.05-NM
Form 1505.05-AD

General Installation
Pre-start & Post-start Check last
General Service Information
Evacuation and Charging
Refrigerant-22 Piping

Refer to Form 515.40-RP1 for replacement parts.

The above forms may be ordered from:

Publications Distribution Center
York Division of Borg-Warner Corp.
P.O. Box 1592, York, Pa. 17405

Installer should pay particular attention to the words:
NOTE, CAUTION and leARNING. Notes are intended to
clarify or make the installation easier. Cautions are given
to prevent equipment damage. Warnings are given to alert
the installer that personal injuryand-’ffh’-dT-6"-equipment damage
may result if the installation procedure is not handled
properly.

INSPECTION

As soon as a unit is received, it should be inspected for
possible damage during transit. If damage is evident, the
extent of the damage should be noted on the carrier’s
freight bill. A separate request for inspection by the carrier’s
agent should be made in writing. See Form 50.15-NM
for more information.
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INSTALLATION

LIMITATIONS

These units must be installed in accordance with all national
and local safety codes. If no local codes apply, installation
must conform with the appropriate national codes. See
Table for application limitations. Units are designed to
meet National Safety Code Standards. If components are
to be added to a unit to meet local codes, they are to be
installed at the dealer’s and/or the customer’s expense.

TABLE 1 APPLICATION LIMITATIONS

Voltage Variation (Min./Max.}
208/230 187/253
460 414/506

Air Temperature on OUTDOOR coil, o F

Minimuml MaxiiumCool Heat Cool Heat
40db 10db* 115db 75db

Air Temperature on INDOOR Coil, o F

Minimuml MaxiiumCool Heat Cool Heat
57wb 50db** 72wb 80db

Below -10F, the logic module will lock out the compressor and
allow the electric heat accessory to cycle at its standby capacity.

Operation below this temperature is permissible for short period
of time when unit is required to heat the conditioned space up
to 50F.

LOCATION

Use the following guidelines to select a suitable location
for these units.

1. The outdoor unit must be installed outside the building.
The outdoor fans are the propeller type and are not suit-
able for use with ductwork.

2. The outdoor and indoor units should be installed as
close together as possible and with a minimum number
of bends in the refrigerant piping. Refer to "REFRIGER-
ANT PIPING" for additional information.

Holes are provided in the corner legs for bolting the unit
to its supports. See Figure for the location and the
dimensions of these bolt holes.

Model

CH090
CH120

Weight Per Leg(Lbs.) Operating Weight
A B C D (Lbs.)

210 132 130 118 590
222 150 140 130 642

FIG. 1 LOCATION OF BOLT HOLES AND
WEIGHT DISTRIBUTION

ROOF-TOP LOCATIONS

3. The outdoor unit should not be installed beneath
windows or between structures where normal operat-
ing sounds may be objectionable.

WARNING: The outdoor unit shouM not be installed in
an area where mud and/or ice couM cause
personal injury. Remember that condensate
will drip front the undersMe of the unit
coils during heat and defrost cTcles and that
this condensate will freeze when the tempera-
ture of the outdoor air is below 32F.

4. All units require certain clearances for proper operation
and service. Refer to General Installation Form 55.70-N1
for additional guidelines.

On either rooftop or ground level installations, rubber
padding can be applied between the legs and their supports
to lessen any transmission of vibration.

YORK DIVISION BORG-WARNER

Be careful not to damage the roof. Consult the building
contractor or architect if the roof is bonded. Choose a
location with adequate structural strength to support
the unit.

The unit must be mounted on level supports. The supports
can be channel iron beams or wooden beams treated to
reduce deterioration.

Two beams are required per unit, each supporting two of
the unit’s four corner legs. The beams should: (1) Be
positioned perpendicular to the roof joists. (2) Extend
beyond the dimensions of the unit to distribute the load
on the roof, (3) Be capable of supporting the concentrated
loads at the corner legs. See Figure 1.

These beams can usually be set directly on the roof. Flash-
ing is not required. NOTI: On bonded roofs, check for
special installation requirements.

3



GROUND LEVEL LOCATIONS

The units must be installed on a substantial base that will

not settle. Any strain on the refrigerant lines may cause a

refrigerant leak. York recommends a one-piece concrete
slab with footers that extend below the frost line. The slab
should not be tied to the building foundation because noise

and vibration will telegraph.

A unit can also be supported by concrete piers. These piers
should: (1) extend below the frost line, (2) be located
under each of the unit’s four corner legs and (3) be sized
to carry the load of the corner leg it supports. See Figure 1.

A gravel bed or some other means of handling the conden-
sate that will drop from the underside of the unit coils

during the heating and defrost cycles may have to be pro-
vided.

Precautions should be taken to protect the unit from tam-

pering and unauthorized persons from injury. Screws on
access panels will prevent casual tampering. Additional
safety precautions such as fences around the unit or lock-
ing devices on the panels may be advisable. Check local
authorities for safety regulations.

CLEARANCES

The clearances,listed on the unit dimension drawing
(Fig. 5 ) are required for the proper service and operation
of the unit.

NOTE: When the compressor requires major service, York
recommends that it be removed through the top

of the unit.

RIGGING

As shown in Figure 2, 3/8"-16 weld nuts are provided in

the four corners of the fan deck to accommodate field-
supplied eyebolts.

Before installing these eyebolts, remove the top wooden
skid and side studs from the unit. The bolts holding the
top skid do not have to be reused.

Before rigging a unit, make sure that its weight is dis-
tributed equally on the cables so that it will lift evenly.
The cables on the compressor end of the unit will have to

be shorter. Refer to Table 2 for unit weights.

After the unit has been rigged into place, the eyebolts may
be removed.

48" MIN.

FIG. 2- TYPICAL RIGGING

TABLE 2 PHYSICAL DATA

Compressor

Fens
(3olade)

Fan Motors2

MODEL CHO90 CH120

Rating, (Tons) 7 10
Quantity 2 2
Diameter, (In.) 24 24
Nominal CFM 7800 8400
HP 1/2

RPM 1100 1100
Face Area, (Sq. Ft.) 16.11 20.14
Rows Deep x Rows Wide 3 x 32 3 x 40
Finned Length, (In.) 58.0 58.0
Holding Charge

4
2.0 2.0

Operating Charge
s

18.0 22.0

Pumpdown Capacity 17.0 22.7
Shipping 692 760
Operating 590 642

Coil
3

Refrigerant-22
(Lbs.)

Unit Weight
(Lbs.)

IThese compressors are fully hermetic and have 4 cylinders.

2These PSC motors are directly connected to the outdoor fans and

have inherent protection, ball bearings and a 48 frame. Their

3rotation is clockwise when viewing the shaft end of the motor.

Each outdoor coil has 3/8" OD copper tubes and 13 aluminum fins

4Per Inch.
Total operating charge for outdoor unit, indoor unit and 25 feet of

s refrigerant lines.
Based on 95F ambient.

LEG INSTALLATION

Before setting a unit in its final location:

1. Unscrew the four shipping bolts that secure the bottom
skid to the unit, and remove the skid.

2. Remove the compressor access panel from the front of
the unit, and unbolt the four identical support legs from
the base of the compressor compartment.

3. Secure these legs to the four bottom corners of the unit

as shown in Figure 2. Sixteen 5/16" bolts and lock-
washers (4 per leg) are shipped in a small parts bag that
is attached to the compressor wiring harness. Weld nuts
are factory-mounted at the proper locations.

CA UTION: Make sure the unit is adequately supported
before installing the legs.

4 YORK DIVISION BORG-WARNER



COMPRESSOR HOLD-DOWN NUTS

The four compressor hold-down nuts are factory-tightened
against ferrules that are located inside the compressor
mounting grommets.

Since the compressor has internal spring isolators, these
hold-down nuts must remain tight during unit operation.

POWER AND CONTROL WIRING

Install electrical wiring in accordance with the latest Na-
tional Electrical Code (NFPA Standard No. 70) and/or
local regulations. The unit should be grounded in accord-
ance with these codes.

COMPRESSOR TERMINALS

Please note the following information found on the label
attached to the compressor.

WARNING

DO NOT OPERATE WITHOUT THE PROTECTIVE COVER
OVER TERMINALS. DISCONNECT ALL POWER BEFORE
REMOVING THE PROTECTIVE COVER.

POWER WIRING

Check the voltage of the power supply against the data
on the unit nameplate. Check the size of the power wire,
the disconnect switch and the fuses against the data on
Table 3.

FORM 515.40-N

NOTE: Copper conductors must be installed between the
disconnect switch and the unit.

See the unit dimension drawing in Figure 5 for the location
of the power wire access opening through the base of the
compressor compartment. This opening will require a field-
supplied conduit fitting.

The field-supplied disconnect switch must be suitable for
an outdoor location. Although it can be installed on the
unit, do not mount it on any panel that will have to be
removed for access. When installing the switch, make sure
that the screws do not puncture any refrigerant line.

Refer to Figure 3 for the field wiring diagram.

After the disconnect switch has been installed, remove the
yellow label from the instruction/warranty packet and
secure it to the disconnect switch.

CONTROL WIRING

See the unit dimension drawing in Figure 5 for the location
of the control wire access opening through the base of the
compressor compartment. This opening will require a field-
supplied 1/2" conduit fitting.

Route the necessary low voltage control wires from
terminal block 2TB on the side of the unit control box
through this access opening to the indoor unit and to the
room thermostat. Refer to Figure 3 for the field wiring
diagram.

WIRE IN ACCORDANCE WITH LOCAL
AND NATIONAL ELECTRICAL CODES

GROUND
LUG

OUTDOOR
MODELS

CH090 & CH120

3-PHASE, LINE
VOLTAGE POWER SUPPLY

POWER WIRING, DISCONNECT
SWITCH AND FUSING TO BE
SUPPLIED BY FIELD.
(See Table 3 For Proper Sizes)

NOTE: USE COPPER
CONDUCTORS ONLY

TERMINALS ON COMPRESSOR
CONTACTOR 1M

CONTROL WIRING
(See page 6 for wire sizing)

(R)(R) TERMINALS ON BLOCK 4TB
OF INDOOR MODELS EH090
AND EH120

TERMINALS ON HEAT
PUMP THERMOSTAT

NOTE: One of the following Thermostats must always be used.
DO NOT SUBSTITUTE.
Manual Changeover 2TH11701324 (025-19896-000)
Automatic Changeover- 2TH11701424 (025-19897-000)

FIG. 3 FIELD WIRING DIAGRAM
YORK DIVISION BORG-WARNER

The field wiring connected to these
dummy terminals on 4TB can be routed
directly from the outdoor unit to the
thermostat if desired. Terminal R on 4TB
can also be bypassed if the indoor unit
is not equipped with an electric heat
accessory.

Only required when electric heat accessory is used.
( Only required when 16 26KW electric heat accessory is used.
() Only required when a 36KW electric heat accessory is used.

NOTE: Refer to electric heat instruction 550.13-N10.1 for addi-
tional power and control wire requirements if the indoor
unit Is equipped with electric heat accessory.



TABLE 3 ELECTRICAL DATA

Model

CH090 25!
46

25
CH120

46

Compressor

Power
Supply

208/230-3-60

460-3-60

208/230-3-60

460-3-60

RLA LRA

33@208V 183
31 @ 230V

16 91.1
43@208V 207
39 @ 230V

20 104

Outdoor Fan Motors (1/2 HP)

Power Power
Factor Supply

0.98 @ 208V 208/230-1-60
0.88 @ 230V

0.88 460-1-60
038 @ 208V
0.88 @ 230V

0.88 460-1-60

208/230-1-60

Unit Max. Min.
Amp- Fuse Wire

FLA acity, Size, Size,2Qty.
(each) (amps) (amps) (AWG)

2 3.4 49 60 6

2 2.0 25 30 10

2 3.4 61 80 4

2 2.0 30 35 10

Max.
Wire

Length,3
(fea0

152 @ 208V
179 @ 230V

293
191 @ 208V

-217 @ 230V
244

Duel element, time delay fuses.

Based on three, 60C insulated copper conductors in steel conduit.

Based on a 3% voltage drop.

WIRE SIZING

Refer to the following chart to size the control wiring
properly. If the wiring is undersized, voltage drop could
become excessive and could cause the logic module to lock
out the compressor.

Recommended Maximum Total
Wire Size Circuit Length Ft.*

#19 Solid 130
#18 Solid 170
#18 Stranded 180
#16 Stranded 270
#14 Stranded
#12 Stranded

455
730

*To determine the total circuit length, add the following distances=

1-Outdoor Unit’to Indoor Unit
2-Indoor Unit to Thermostat
3-Thermostat to Indoor Unit
4-Indoor Unit to Outdoor Unit

Total Circuit Length

THERMOSTATS

Night and weekend set-up should only be considered for
warm climates where the temperature in the conditioned
space may rise to unacceptable levels when the system is
shut down.

When the 7-day timer is in the "DAY" position, the heat
pump will operate as a standard system.

When the 7-day timer switches to the "NIGHT" position,
the circuit to the heat pump thermostat will be broken and
the unit will not operate until the temperature in the condi-
tioned space drops below the set point Of the field-supplied
night set-back thermostat or rises above the set point of
the field-supplied night set-up thermostat. Although
specific temperatures are shown in Figure 4, the actual
set points should be determined for each individual job.

When the first stage of the night set-back thermostat calls
for heat, the circuit to the heat pump thermostat will be
completed and the system should operate .on the heating
cycle until the first stage of the night set-back thermostat
is satisfied. The logic module will initiate defrost cycles
when necessary and will lock out the compressor if there’s
a malfunction.

The room thermostat should be mounted about 5 feet
above the floor and located where it will be exposed to
normal room air circulation. Do not locate it on an outside
wall, near a supply air grille, or where it may be affected by
sunlight and/or drafts. Circulation to the thermostat should
not be blocked by curtains, drapes, furniture, partitions, etc.

Some installations may require a locking cover to protect
the thermostat from tampering and/or damage.

Both the manual and the auto changeover thermostats have
non-adjustable, voltage-type anticipators for both cooling
and heating.

These 24-volt thermostats have been designed for use with
the solid state heat pump logic module. NEVER substitute
another thermostat.

When the second stage of the night set-back thermostat
calls for heat, the electric heat accessory will be energized
at its supplemental capacity through terminal W of the heat
pump thermostat until the second stage of the night set-
back thermostat is satisfied providing the temperature of
the outdoor air is below the balance point. If the compres-
sor is locked out, the electric heat accessory will operate
at its standby capacity.

When the 7-day timer switches back to the "DAY" position,
the heat pump thermostat will be calling for two stages of
heat and the electric heat accessory will be energized at its

supplemental capacity providing the temperature of the
outdoor air is below the balance point. If the electric heat
operates for an extended period of time during this warm-
up period, night set-back may not reduce the operating cost
of the system.

Night and weekend set-back will only reduce operating
cost if the heat pump system can raise the temperature in

the conditioned space without using an excessive amount of
resistance heat for recovery.

When the night set-up thermostat calls for cooling, the
circuit to the heat pump thermostat will be completed and
the system should provide cooling until the night set-up
thermostat is satisfied.

6 YORK DIVISION BORG-WARNER



1-STAGE COOL
NIGHT SET-UP THERMOSTAT
WITHOUT SWITCHING

TERMINALS
ON HEAT PUMP
THERMOSTAT

i

7-DAY TIME
2TC04700101

2-STAGE HEAT (Contacts in DAY Position)
NIGHT SET-BACK
THERMOSTAT
WITHOUT SWITCHING

FIG. 4 FIELD CONTROL WIRING FOR NIGHT SET-BACK AND SET-UP

FORM 515.40-N

115-VOLT POWER SUPPLY
FOR 7-DAY TIMER

TERMINALS ON
BLOCK 4TB
OF INDOOR UNIT

NOTE:

This diagram shows how to
wire the contacts of a 7-day
timer, night set-back ther-
mostat and night set-up
thermostat between terminals
R and W of the heat pump
thermostat and the indoor
unit. Refer to Figure 3 for
the control wiring between
the other terminals.

79-1/2

7/8" HOLE
(w/bushing)
FOR CONTROL
WIRING 1-1/4

8-1/8
1-3/8

38-1/4(CH0901
45-1/4(CH 120)

ACCESS OPENING FOR
POWER SUPPLY WIRING
Add 3/4" conduit fitting to the 1-1/8" hole for
wire sizes up through #8 AWG. Remove the knock-
out ring and add a 1-1/4" conduit fitting to the
1-23/32" hole for wire sizes up through 1 AWG.

31-1/4

13-3/4

ql (CH090)

48(CH 120)

2-1/4

37-3/4

" LIQUID CONN.

1-3/8" OD
VAPOR CONN,

1-3/8

Overhead (Top)

1-3/8 Front (Access Cover)
1-3/4 Rear

Left Side

*Air IN all sides. Right Side
Bottom

Q If it Is necessary to place one side of the unit against

(a wall, add 12" to the bottom clearance dimension.

This dimension equals the height of the corner legs.
Additional height may be required for snow clearance.

MINIMUM CLEARANCES

120"
30"
12"
12" I
2" ()
13-3/4"()

FIG. 5 UNIT DIMENSIONS AND CLEARANCES
YORK DIVISION BORG-WARNER



TRAISFORMER CONNECTION CHART

#4 AWG MAX.
CU ONLY

(E.’T l-’i
IIJ_

2

2

G

7

8

035-03919

POWER SUPPLY
ZO$/Z’C-3- 60 i,,l

460-3-0
,75 3 6C
0/41 ,50

IM(
,M

2
2M

7
2R-I 144 H2 H3

(MANUAL CHANGEOVER)

LEGEND

1RC Capacitor, Run Fan 2M Contactor. Outdoor A 2TB Term. Block
Motor Fan 24V Conti. Ckt.

2RC Capacitor, Run Fan 1T Transformer (75VA) Identified Term.
Motor 2T Transformer Run Cap.

CCH Heater, Crankcase (575V Only) Wiring & Devices
HP Control, High PreS- 1TH Control Thermostat by York

sureOpen 398 PSIG, OPen 65F 6F Field Wiring
CloSe 310 PSIG Clotm 75F +/- 6F by Others

1FU Fuse, Plug, Time TC Cooling r-1 Room
Delay Thermostat --Thermostat

1R Relay, Defrost TH Heating OS Defrost Switch
2R Relay, Cooling Thermostat It Sensor, Liquid
IM Contactor, 1TB Term. Block 2t Sensor, Disch.

Compressor

_
24V. H.P. Contl. 3t Sensor, Ambient

FIG. 6 UNIT WIRING DIAGRAM

NOTE:
Manual Changeover Room Thermostat

York Model 2TH 1701324 Consisting

Of Honeywell Thermostat T872R1032
And Subbase Q672L1011 Or Automatic

Changeover Room Thermostat York

Mo0el 2THl1701424 Consisting Of

Honeywell Thermostat T872G|042 And

Subbase Q672J1021 Must Be Used With

These Heat Pump Units.

8 YORK DIVISION BORG-WARNER



COMPRESSOR CRANKCASE HEATER

Every compressor is protected by a 60 watt line voltage,
insert-type crankcase heater to prevent refrigerant from
accumulating in the crankcase of a compressor during an
"OFF" cycle. The heater will be energized whenever there’s
power to the unit.

CAUTION: Do not attempt to start the compressor
without at least eight hours ofcrankcase
heat or compressor damage will occur.

If a unit has just been installed or the unit disconnect
switch has been open for a long period of time, move the
system switch on the room thermostat to the "OFF"
position before closing the unit disconnect switch. Eight
hours of crankcase heat are required to drive the liquid
refrigerant out of the compressor before the compressor
can be started.

REFRIGERANT PIPING

GENERAL GUIDELINES

Many service problems can be avoided by taking adequate
precautions to provide an internally clean and dry system
and by using procedures and materials that conform with
established standards.

Use hard drawn copper tubing where no appreciable amount
of bending around pipes or other obstructions is necessary.
Use long radius ells wherever possible with one exception
small radius ells for the traps in all vapor risers. If soft cop-
per is used, care should be taken to avoid sharp bends
which may cause a restriction.

Pack fiber glass insulation and a sealing material such as
permagum around refrigerant lines where they penetrate
a wall to reduce vibration and to retain some flexibility.

Support all refrigerant lines at minimum intervals with
suitable hangers, brackets or clamps.

Braze all copper to copper joints with Silfos-5 or equivalent
brazing material. Do not use soft solder.

Insulate all vapor lines with a minimum of 1/2" ARMA-
FLEX or equal. Liquid lines exposed to direct sunlight
and/or high temperatures must also be insulated.

Never solder vapor and liquid lines together. They can be
taped together for convenience and support purposes, but
they must be completely insulated from each other.

LINE SIZING

The following factors should be considered when locating
the indoor and outdoor units and when sizing the refrigerant
lines for a split heat pump system. Refer to Figure 7.

THE LIQUID LINE The vertical rise should never exceed
60 feet because liquid refrigerant will lose 0.5 psi of static
head for each vertical foot.

YORK DIVISION BORG-WARNER
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LIQUID COOLING

fA

5/8" OI3
LIQUID

"’C LINE

OUTDOOR
UNIT

HEATING

5/8" OD

LINE
COOLING

5/8" OD" LIQUID

/’C LINE
HEATING

,, OUTDOOR
-i uNrr i- / tNIT

(3) (4)

A 1-3/8" OD Vapor Line

B 1-1/8" OD Vapor Line
C Intermediate Trap only required when riser exceeds 25 feet.

FIG. 7 FIELD PIPING DIAGRAMS
(Cooling/Heating Refrigerant Flow)

The total pressure loss for a field-installed liquid line should
never exceed 40 psi because the liquid refrigerant could flash
before it reaches the expansion valve. This flashing will not
only cause erratic valve operation and poor system perform-
ance, but could also damage the expansion valve.

Total pressure loss includes the static head loss explained
above plus the friction losses due to the length of the line

(table 4) and number of fittings in the line.

TABLE 4 LIQUID LINES

System
Model

Refrigerant
Flow Rate,1
(Lbs/Min)

CH090/EH090 22.5

CH120/EH120 30.0

Type "L" Pressure Dr0p4

Copper Vertical

Tubing, Fr ct 0n,2’3 Rise
(In. 0D) (PSI/100 Ft) (PSI/Ft)

5/8 3.5 O.5

5/8 5.8 0.5

1 Based on refrigerant-22 at the nominal cooling capacity of the sys-

tem, a liquid temperature of 105F and a suction temperature of
40F. Since refrigerant flow rates will be a little lower at the
nominal heating capacity of each system, liquid line friction loss
should always be based on cooling operation.

2 A maximum of 6 psi is the recommended liquid line friction loss.

3 These friction losses do not include any allowance for fittings.

4The total pressure drop of the liquid line for both friction and
vertical rise must not exceed 40 PSI. If the pressure drop exceeds
40 PSI, the liquid refrigerant could flash before it reaches the ex-
pansion valve. This flashing will not only cause erratic valve oper-
ation and poor system performance, but could also damage the
expansion valve.

When the indoor unit is above the outdoor unit, the friction
loss through the 1-1/8" OD vapor riser will be more of a

limiting factor than the loss of static head in the liquid riser.
See Examples #3 and #4 for the VAPOR LINE.
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THE VAPOR LINE A vapor line should not only be sized
for a friction loss of 3 psi (2F) but also for the proper
return of oil to the compressor during both the cooling
and heating cycles.

Friction loss should always be based on cooling operation
because refrigerant flow rates will be greater during the
cooling cycle than during the heating cycle.

Oil return will be critical during:

1. The cooling cycle when the outdoor unit is above the
indoor unit (detail 1).

2. The heating cycle when the indoor unit is above the out-
door unit (detail 4).

When the indoor unit is above the outdoor unit, the size of
the vapor riser must be reduced to 1-1/8" OD so that the
velocity of the refrigerant will be great enough to carry oil
up the riser during the heating cycle.

NOTE: A double vapor riser (two 7/8" OD lines) should be
considered when:

1. The indoor unit is above the outdoor unit.

2. The MINIMUM TEMPERATURE CONTROL on
the YORKGUARD logic module is set at -IOOF,
and

3. The temperature of the outdoor air may drop
below -5*F.

If only 1-3/8" OD tubing will be used, the vapor line can be
156 feet long for a 71/2-ton system and 89 feet long for a
lO-ton system as shown in Examples # 1 and #2. When
1-1/8" OD tubing must be used for the riser, the maximttm
length for the vapor line will be greatly reduced as shown in
Examples #3 and #4.

EXAMPLES:

# 7-1/2-Ton System
156 feet of 1-3/8" OD, type "L" copper tubing

(156 feet x 1.6 psi/100 feet) 2.5 psi
Fitting* 0.5 psi

Maximum Vapor Line Pressure Drop 3.0 psi

# 2 lO-Ton System
89 feet of 1-3/8" OD, type "’L" copper tubing

(89 feet 2.8 psi/100 feet) 2.5 psi
Fitting* 0.5 psi

Maximum Vapor Line Pressure Drop 3.0 psi

# 3 7-1/2-Ton System
51 feet of 1-1/8" OD, type "L"copper tubing (vertical)

(51 feet 4.7 psi/100 feet) 2.4 psi
6 feet of 1-3/8" OD, type "L" copper tubing (horizontal)

(6 feet x 1.6 psi/100 feet) 0.1 psi
Fitting* 0.5 psi

Maximum Vapor Line Pressure Drop 3.0 psi

# 4 10-Ton System
29 feet of 1-1/8" OD, type "L" copper tubing (vertical)

,(29 feet 8.0 psi/100 feet) 2.3 psi
7 Feet of 1-3/8" OD, type "L" copper tubing (horizontal)

(7 feet x 2.8 psi/100 feet) 0.2 psi
Fitting* 0.5 ps____

Maximum Vapor Line Pressure Drop 3.0 psi

Determine the pressure drop of the fittings for each installation
DO NOT the estimated values shown in the above examples.
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Although longer vapor lines are permissible, friction losses
exceeding 3 psi (2F) will reduce system capacity in both
the cooling and heating cycles.

EXAMPLE: A 10-ton system with the indoor unit over the outdoor

unit, a 60-foot vertical rise (1-1/8" OD), a 7-foot horizontal run

(1-3/8" OD) and a 20% allowance for fittings will have the following
losses:

Vapor line friction loss 6 psi (4F)

Heating capacity loss 6.7%

Cooling capacity loss 7.0%

TABLE 5 VAPOR LINESz’9’a

System
Model

Refrigerant
FI0w Rate,4

(Lbs/Min)

CH090/EH090 22.5

CH120/EH120 30.0

Type "L"
Copper Tubing

(In. 0D)

1-1/8

Friction

L0Ss,5,6

(PSI/100 Ft)

4.7
1-3/8 1.6
1-1/8 8.0
1-3/8 2.8

1All horizontal vapor lines should be pitched at least inch every

20 feet in the direction of the refrigerant flow to aid the return of

oil to the compressor.

2All vapor lines with a vertical rise exceeding 25 feet should be

trapped every 15 or 20 feet. Small radius traps will provide drain-

age points for the oil which is in the riser when the circuit is de-
activated. When the circuit is reactivated, the oil will be returned
to the compressor more quickly and in smaller slugs.

3 Every vapor riser greater than 3 feet in height should have a small

radius trap at the bottom to facilitate the return of oil to the
compressor.

4Based on refrigerant-22 at the nominal cooling capacity of the
system, a suction temperature of 40 F and a liquid temperature

of 1050 F. Since refrigerant flow rates will be a little lower at the

nominal heating capacity of each system, vapor line friction loss

should always be based on cooling operation.

5Although vapor lines should be sized for a friction loss equivalent
to a 2 F change in saturation temperature (or approximately 3
psi), sizing the lines for the proper return of oil is more important.

6These friction losses do not include any allowance for fittings.

Only use a 1/8" riser when the indoor unit is above the outdoor
unit,

SERVICE VALVES

These outdoor units have both vapor and liquid line service
valves.

Both valves are shipped from the factory front-seated and
closed with the valve stem in the maximum clockwise
position.

These service valves are the back-seating type and have a

1/4" male flare access port for evacuating and charging the
system.

Shrader access valves are provided on the compressor suc-

tion and discharge lines for pressure checking the system.

All access ports are sealed with a removable cap. Never
remove a cap unless the valve is fully back-seated with its

valve stem in the maximum counter-clockwise position
because the refrigerant charge will be lost.

YORK DIVISION BORG-WARNER



INSTALLATION

Since these units are shipped with a holding charge of
refrigerant-22, they can be checked for a refrigerant leak
by opening the access port on the liquid line service valve
as follows:

1. Open the valve by turning the stem to its maximum
counter-clockwise position.

2. Remove the cap from the access port.

3. Turn the stem in (or clockwise) between 1/4 and 1/2
turn to open the access port.

As soon as some internal pressure is relieved, close the
access port. DO NOT release the entire holding charge.

TABLE 6- REFRIGERANT LINE CHARGEl

Refrigerant Line Size, Refrigerant Charge
Line2 0D (In.) (Lb/Ft)

Liquid 5/8 0.113
1-1/8

Vapor
1-3/8

0.013

1Charges are based on 40F suction temperature and a 105F
liquid temperature.

2 Type "L" copper tubing.

Use these line charges to adjust the system operating charge
when the refrigerant lines are more or less than the 25 feet
listed in Table 2.

NOTE: The copper disc on the liquid connection will
prevent any internal pressure from being relieved
through the main port of the liquid line stop valve.

If the unit has already lost its holding charge, it should be
leak tested per Form 55.05-NM and the necessary repairs
should be made. If the unit has maintained its holding
charge, you can assume that it has no leaks and proceed
with the installation.

CA UTION: When making a brazed connection, use a
piece of asbestos as a shield between the
joint and the unit to protect the exterior

ofthe unit. Wrap a wet rag around all tubing
inside the unit for additional protection.

Dry nitrogen should always be supplied
through a connection while it is being brazed
or unbrazed because the temperature re-
quired to make or break a brazed joint is
sufficiently high to cause oxidation of the
copper unless an inert atmosphere is pro-
vided. The flow of nitrogen shouM be con-
tinued until the joint has cooled.

WARNING: The dry nitrogen must always be supplied
through a pressure regulating valve.

YORK DIVISION BORG-WARNER
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Before installing the liquid line between the outdoor and
indoor units, remove the copper disc from the liquid con-
nection on the outdoor unit per the following procedure:

1. Make sure that the liquid service valve on the unit is

front-seated and closed. The valve stem should be
turned to its maximum clockwise position.

2. Drill a small hole through the disc before unbrazing it
to permit a flow of dry nitrogen through the connection
while it is being unbrazed.

WARNING: This hole is also required to prevent the
internal pressure from building up as the
disc is being unbrazed andfrom blowing the
disc off.

This warning applies to any disc being re-
moved from a service valve, coil connec-
tion, etc.

3. Remove the cap from the 1/4" access port on the liquid
line stop valve.

4. Connect a supply of dry nitrogen to this access port.

5. Unbraze the copper disc from the liquid connection
while maintaining a minimum flow of dry nitrogen
through the connection.

After the disc has been removed,

1. Burnish the external surfaces of the liquid connection
on the outdoor unit and the end of the field-supplied
piping being used for the liquid line.

NOTE: Clean surfaces are essential for a well brazed
connection.

2. Carefully clean the internal surfaces of the above. Any
particles left on these surfaces may lead to a future
system malfunction.

NOTE: Use only copper tubing that has been especially
cleaned and dehydrated for refrigerant use. If
the tubinghas been openforan extendedperiod
of time, it should be cleaned before being used.

The liquid line connections can now be brazed while main-

taining a minimum flow of dry nitrogen through the piping.

NOTE: A filter-drier is factory-mounted in the outdoor
unit for the heating cycle and in the indoor unit
for the cooling cycle.

Do NOT install another filter-drier in the field-
supplied liquid line because refrigerant will flow in
both directions on a heat pump system.
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Although the holding charge of the indoor unit will be lost,
remove the sealing caps or discs from both its liquid and
vapor connections per the following procedure:

1. Drill a small hole through both the liquid disc and the
vapor disc to relieve the coil’s holding charge. If the
holding charge has already been lost, the coil should be
leak-tested per Form 55.05-NM and the necessary re-

pairs should be made.

2. Move the dry nitrogen supply from the access port on
the liquid line service valve of the outdoor unit to the
hole through the vapor disc on the indoor unit.

3. Unbraze the coil’s liquid line disc while maintaining a
flow of dry nitrogen across the connection and through
the hole in the liquid line disc.

4. After the disc has been removed, burnish the external
surfaces and clean the internal surfaces as outlined above.

5. Move the dry nitrogen supply back to the access port on
the liquid line service valve.

6. Braze the liquid line to the liquid connection on the
indoor unit while maintaining a minimum flow of dry
nitrogen through the liquid line, the indoor coil and the
hole in the vapor disc.

7. Unbraze the disc on the vapor connection of the indoor
unit while maintaining the flow of dry nitroger_.

8. After the disc has been removed, burnish the external
surfaces and clean the internal surfaces as outlined above.

The vapor piping can now be brazed to the vapor connec-
tion on the indoor unit while maintaining a minimum flow
of dry nitrogen.

Before brazing the vapor line to the outdoor unit, remove
the copper disc from its vapor connectio per the following
procedure:

1. Make sure that the vapor line service valve on the outdoor
unit is front-seated and closed with its valve stem in the
maximum clockwise position.

2. Drill a small hole through the disc before unbrazing it
to permit a flow of dry nitrogen through the connection
while it’s being unbrazed.

3. Move the dry nitrogen supply to the access port on the
vapor line service valve of the outdoor unit.

4. Unbraze the disc on the vapor line connection of the
outdoor unit while maintaining a minimum flow of dry
nitrogen through the access port of the vapor line service
valve and the hole in the vapor disc.

5. After the disc has been removed, burnish the external
surfaces and clean the internal surfaces of the vapor
connection and the vapor piping.

The vapor line can now be brazed to the vapor connection
on the outdoor unit while maintaining the flow of dry ni-
trogen.

After the liquid and vapor lines have been installed, the
system should be evacuated and charged.

EVACUATING AND CHARGING

Detailed procedures given in Instruction 55.05-NM should
be followed to assure a properly operating and trouble free
system.

Make sure that the liquid and vapor line service valves are
front-seated and closed. Connect a vacuum pump through
a charging manifold to the access ports on both of these
valves.

NOTE: The vacuum pump connections shouM be short
and no smaller than 3/8"" O.D.

The refrigerant lines and the indoor coil can now be evacu-
ated without disturbing the outdoor coils or the compressor.

After proper evacuation and dehydration, charge the required
weight of refrigerant through the access port on the liquid
line service valve.

CA UTION: Do not charge liquid refrigerant through the
compressor suction connection.

If all of the refrigerant cannot be added through the liquid
line, open the liquid and vapor line service valves fully.
Turn the stem of both service valves clockwise 1/4 turn to
open their access ports.

Start the system on cooling (after 8 hours of crankcase
heat), and charge the rest of the refrigerant through the
access port on the vapor line service valve.

Open the liquid and vapor line service valves fully to close
their access ports after the system has been charged.

CA UTION: Never operate the compressor while under
a deep vacuum.

DO NOT ATTEMPT TO START THE
COMPRESSOR WITHOUT AT LEAST
8 HOURS OF CRANKCASE HEAT OR
COMPRESSOR DAMAGE WILL OCCUR.
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s
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CHECK VALVE
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/ LIQUID LINE \

VAPOR LINE ALV

r ,..=. SOLENOID

SERVICE VALVES WITH III /
COPPEB STUB CONNECTIONS

COMPRESSOR SUCTION LINE

HEATING CYCLE FLOW

FIG. 8 REFRIGERANT FLOW DIAGRAM

BALANCE POINT SETTING

The balance point of a heat pump is the lowest temperature
at which the refrigeration system can heat the building with-
out any supplemental resistance heat.

The balance point is dependent upon

I. The outdoor design temperature,

2. The building heat loss at the outdoor design temperature,
and

3. The heating capacity of the system at the outdoor de-
sign temperature.

Refer to Form 515.40-AD2 to determine balance point.

After the balance point has been determined, lbcate the
jumper wire which is factory-mounted on the 35 degree
terminal. See Figure 9. If this is not the correct setting,
move the wire to the terminal that is equal to or higher
than the balance point.

(Example) If balance point is determined to be 29F, the
jumper wire should be placed on terminal 31. This deter-
mines the outdoor temperatures at which the supplemental
heat can be energized (in this case 31 F). For low operating
cost, the supplemental heaters should not be energized when
the heat pump can supply the required heat.

YORK DIVISION BORG-WARNER 13



Yorkguard-rM LOGIC MODULE

This solid state logic module is the control center of the
CHAMPION SPLIT SYSTEM HEAT PUMP. It monitors the
demand signal from the room thermostat, examines the
input from the four sensors (OUTDOOR, DISCHARGE,
DEFROST, LIQUID) and determines if the heat pump
and/or the electric heat accessory should operate.

are to aOUTDOOR TERMINALS connected
sensor that is located under the control box but above
the base of the compressor compartment. From this
protected location, the sensor will monitor the tem-
perature of the outdoor air.

When the outdoor temperature drops below -10F,

The MINIMUM TEMPERATURE CONTROL will
lock out the compressor to prevent operation at
high compression ratios and low efficiencies. The
minimum temperature can be set at -10, 0, 10 or
20F by moving the jumper to the proper terminal.

The STANDBY HEATER,CONTROL will allow the
second stage of the room thermostat to cycle the
electric heat accessory at its standby capacity.

When the outdoor temperature drops below the setting
of the BALANCE POINT TERMINAL, the logic mod-

ule will allow the second stage of the room thermostat
to cycle the electric heat accessory at its supplemental
capacity. The balance point can be set at 43,39, 35,
31,27 or 23F by moving the jumper to the proper
terminal. Electric heat will be locked out when the out-
door temperature is above the balance point.

The DISCHARGE TERMINALS are connected to a
sensor that is externally clamped to the compressor
discharge line and well insulated to minimize the in-
fluence of ambient temperature.

If the temperature of the discharge line rises above
2750F, the DISCHARGE TEMPERATURE CONTROL
will shut down the compressor.

If the unit’s high pressure switch opens at 398 PSIG,
the DISCHARGE PRESSURE CONTROL will shut
down the compressor.

Whenever the compressor is shut down by a safety
control, the COMPRESSOR LOCKOUT CONTROL
will prevent it from restarting.

The circuit to terminal 9 on the logic module must be
opened before the COMPRESSOR LOCKOUT RESET
will allow the compressor to restart. This can be done
at the thermostat or the unit.

SERVICE TIMER
OVER-RIDE

BALANCE
POINT
TERMINAL

DEFROST ACTUATION
LIQUID TEMPERATURE
CONTROL

DEFROST TERMINATION

MINIMUM
TEMPERATURE
CONTROL

ETEMPERATURE
CONTROL

DEFROST CYCLE TIMER

DISCHARGE PRESSURE
CONTROL

DEMAND
DEFROST CYCLE
CONTROL

COMPRESSOR
ANTI-CYCLE
TIMER

DEFROST
TERMINATION
OVER-RIDE TIMER

REPEAT DEFROST
LOCKOUT

COMPRESSOR
LOCKOUT
CONTROL

COMPRESSOR
LOCKOUT RESET

OVER-RIDE

MALFUNCTION LIGHT CONTROL (
STANDBY HEATER CONTROL

FIG. 9 SOLID STATE LOGIC MODULE
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The DEFROST TERMINALS are connected to a pres-
sure differential switch that is mounted on the rear

panel of the compressor compartment. This switch has
two ports

One port is open to the atmospheric pressure within
the compressor compartment.

The second port has an interconnecting tube that is

open to the negative pressure between the outdoor
coil and the outdoor fans.

If any frost forms on the coil, a greater pressure drop
across the coil will increase the negative pressure
between the coil and the fans. If the pressure differ-
ential between the switch’s two ports reaches 0.55 IWG
(CH090) or 0.50 IWG (CH120), the switch will close

(and the DEFROST CYCLE TIMER will start to meas-
ure time.

If the pressure differential switch remains closed for
12 seconds (or for an accumulation of 12 seconds more
than it’s been open), the DEMAND DEFROST CYCLE
will initiate a defrost cycle. Although gusty winds may
cause the pressure differential switch to close tempo-
rarily, the 12-second requirement will prevent unneces-
sary defrost operation.

Two other conditions must also be satisfied before a
defrost cycle can be initiated.

The temperature of the liquid line must be less than
39"F while the timer is measuring 12 seconds of ac-
cumulated time before the DEFROST ACTUATION
LIQUID TEMPERATURE CONTROL will permit a

defrost cycle, and

Five minutes must elapse between the termination
of one defrost cycle before the REPEAT DEFROST
LOCKOUT will permit another. If the heat pump
tries to defrost in less than five minutes, the COM-
PRESSOR LOCKOUT CONTROL will lock out the
compressor to prevent excessive defrost operation
when snow or debris is blocking the outdoor coil or
when the defrost switch is malfunctioning.

-]The LIQUID SENSOR TERMINALS are connected to
a sensor that is externally clamped to one of the re-
frigerant connections on the outdoor coil. This sensor
monitors the temperature of the liquid refrigerant:

leaving the outdoor coil during the cooling and
defrost cycles, and

entering the outdoor coil during the heating cycle.

FORM 515.40-N

The DEFROST TERMINATION CONTROL will
terminate a defrost cycle when the liquid line tempera-
ture rises above 75F.

The DEFROST TERMINATION OVER-RIDE TIMER
will terminate a defrost cycle ten minutes after initia-

tion even if gusty winds prevent the liquid line temper-
ature from rising above 75F.

The DEFROST ACTUATION LIQUID TEMPERA-
TURE CONTROL will not permit a defrost cycle
unless the temperature of the liquid line is below 39F.

Whenever the compressor shuts down (due to a satis-
fied thermostat, a power failure, etc.), the COMPRES-

() SOR ANTI-CYCLE TIMER will prevent it from re-

starting for five minutes to prevent short cycling and
to allow time for system pressures to equalize.

A service analyzer is availa-
ble to start-up and trouble-
shoot" these Champion split
system heat pumps. The
analyzer has an electrical
connector that can be
plugged into the TEN-PIN
TERMINAL on the logic
module. A unit plug con-
nector must be removed
from this terminal before the
analyzer can be connected.

()A SERVICE TIMER OVER-RIDE can be plugged into

() the logic module to bypass the COMPRESSOR ANTI-
CYCLE TIMER. This will eliminate the 5-rninute com-

pressor start delay when a service man is troubleshoot-
ing a unit.

When the system switch on the room thermostat is in

the emergency position, the BALANCE POINT OVER-
RIDE will allow the first stage of the room thermostat
to cycle the electric heat accessory at its standby
capacity even if the temperature of the outdoor air is

above the balance point.

The emergency heat light on the room thermostat will
be energized at half brilliance through the MALFUNC-
TION LIGHT CONTROL when a system malfunction
occurs. The emergency heat light will be energized at
full brilliance through the thermostat sub-base when
the system switch on the room thermostat is in the
emergency heat position.
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OPERATION

During the cooling cycle, operation will be the same as any
conventional air conditioning system. Figure 8 illustrates
the flow of refrigerant through the system when the revers-
ing valve solenoid is energized.

During the heating cycle, compressor discharge gas will be
diverted to the indoor coil and the outdoor coil will become
the evaporator. Figure 8 illustrates the flow of refrigerant
through the system when the reversing valve solenoid is de-
energized.

CAUTION: Reversing valves and check valves are precise
mechanical devices and will not tolerate any
mechanical abuse such as hammering. If a
refrigerant system isn’t properly cleaned after
a compressor burn-out, scale may build up at
these devices andprevent themfrom operating
properly.

SYSTEM SEQUENCE OF OPERATION

The following sequences of operation are based on using
manual changeover thermostat 2TH11701324. Refer to
Figure 6 for the unit wiring diagram.

COOLING OPERATION

When the system switch of the room thermostat is in
the "COOL" position, relay 2R will be energized
through terminal 0 of the room thermostat and the
reversing valve solenoid will be energized through con-
tact 2R-2 to put the system in the cooling mode.

16

Ifthe fan switch ofthe room thermostat is in the "ON"
position, supply air blower motor contactor IOM of
the indoor unit will be energized through the fan
switch to provide continuous blower operation. If the
fan switch is in "AUTO" position, contactor IOM will
be energized through TCI and the fan switch to pro-
vide intermittent blower operation.

Power must be supplied to terminal of the logic
module for five minutes before the compressor can
operate.

When TC1 of the room thermostat closes on a demand
for cooling, a circuit will be made through the logic
module to energize compressor contactor 1M and to
start the compressor. Outdoor fan contactor 2M will be
energized through contacts 1R-1 and IM. Both out-
door fan motors will operate if the ambient tempera-
ture is above 65F. Thermostat 1TH will lock out fan
motor #1 when the ambient temperature is below
65F.

Although the thermostat will cycle the system to satis-
fy the cooling requirement of the conditioned space,
the 5-minute anti-cycle timer of the logic module will
prevent the system from short cycling. This timer will
also provide a 5-minute delay after a power interrup-
tion.

If the discharge pressure reaches 398 psig or the
discharge temperature reaches 275F, the logic module
will lock out the compressor. The emergency light on
the thermostat will be energized (at half brilliance) to
indicate that a malfunction has occurred.

7. If the control that caused the lockout has automati-
cally reset, the unit can be restarted by:

Turning the system switch of the room thermostat
to the "OFF" position and back to the "COOL-
ING" position. The compressor will restart provid-
ing it has been off for at least 5 minutes.

b0 Increasing the set point of the room thermostat
above the temperature in the conditioned space
and then returning it to its original setting. The
compressor will restart providing it has been off
at least 5 minutes.

Co Opening and closing the disconnect switch for the
main power supply to the outdoor unit. Since this
method will reset the logic module, the compres-
sor will not start for 5 minutes.

HEATING OPERATION

When the system switch of the room thermostat is in
the "HEAT" position, the reversing valve solenoid will
be de-energized and the system will be in the heating
mode.

Ifthe fan switch ofthe room thermostat is in the "ON"
position, supply air blower motor contactor 10M ofthe
indoor unit will be energized through the fan switch to
provide continuous blower operation. If the fan switch
is in "AUTO" position, contactor 10M will be ener-
gized through TH1 and the fan switch to provide inter-
mittent blower operation.

Power must be supplied to terminal 1 of the logic
module for 5 minutes before the compressor can
operate.

4o When TH1 of the room thermostat closes on a demahd
for first-stage heat, a circuit will be made through the
logic module to energize compressor contactor 1M and
to start the compressor. Outdoor fan contactor 2M will
be energized through contacts 1R-1 and 1M. Both out-
door fan motors will operate. At ambient temperatures
below 65F, fan motor #1 will be energized through
contact 2R-1.

Although the thermostat will cycle the system to
satisfy the heating requirement of the conditioned
space, the 5-minute anti-cycle timer of the logic
module will prevent the system from short cycling.
This timer will also provide a 5-minute delay after a
power interruption.
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If the discharge pressure reaches 398 psig or the dis-
charge temperature reaches 275F, the logic module
will lock out the compressor. The emergency light on
the thermostat will be energized (at half brilliance) to
indicate that a malfunction has occurred.

If the control that caused the lockout has automati-
cally reset, the unit can be restarted by:

(1) Turning the system switch of the room thermostat
to the "OFF" position and back to the "HEAT-
ING" position. The compressor will restart provid-
ing it has been off for at least 5 minutes.

(2) Decreasing the set point of the room thermostat
below the temperature in the conditioned space
and then returning it to its original setting. The
compressor will restart providing it has been off
for at least 5 minutes.

(3) Opening and closing the disconnect switch for the
main power supply to the outdoor unit. Since this
method will reset the logic module, the compres-
sor will not start for 5 minutes.

When TH2 of the room thermostat closes on a demand
for second-stage heat and the temperature of the out-
door air is below the balance point, the electric heat
accessory will be energized at its supplemental capacity
by means of a circuit through the logic module, ter-
minals 60 and 66, and heater contactors 12M and 14M.

If the temperature of the outdoor air is above the
balance point, the logic module will not allow supple-
mental heat.

DEFROSTCYCLE

If condensate freezes on the outdoor coil during heating
operation,

The pressure drop across the outdoor coil will increase,
defrost switch DS will close and the defrost cycle timer
of the logic module will start to measure time.

If the defrost switch remains closed for 12 seconds (or
for an accumulation of 12 seconds more than it’s been
open) and the temperature of the liquid refrigerant

Zremains below 39 F, defrost relay 1R will be energ ed
through a circuit in the logic module

3. Contact 1R-1 will open to de-energize contactor 2M
and both outdoor fan motors.

Contact 1R-2 will close to energize the reversing valve
solenoid, and the system will switch to the cooling
cycle.

Contact 1R-3 will close and contact 1R-4 will open to

energize the electric heat accessory at its defrost capa-
city to prevent the distribution of cold air in the con-
ditioned space during the defrost cycle.

The logic module will de-energize defrost relay 1R to
terminate a defrost cycle when:

1. The temperature of the liquid refrigerant exceeds
75"F, or

2. The defrost cycle has lasted 10 minutes.

If a lockout occurs during the defrost cycle, defrost relay
1R will be de-energized to allow the system to start on the
normal heating cycle when the system restarts following
the lockout.

If the system tries to defrost within 5 minutes after com-
pleting a defrost cycle, YORKGUARD will lock out the
system.

OPERATION BELOW THE SETTING OF THE MINIMUM
OUTDOOR TEMPERATURE CONTROL ON THE LOGIC
MODULE

When the temperature of the outdoor air drops below the
set point of the MINIMUM TEMPERATURE CONTROL,

1. The logic module will lock out the compressor.

2. Second-stage heat TH2 of the room thermostat will
cycle the electric heat accessory at its stand-by
capacity.

3. The supply air blower motor of the indoor unit will
cycle with first-stage heat TH1 of the room thermostat
if the fan switch is in the "AUTO" position.

Although the system can operate at outdoor temperatures
down to d0*F, the set point of the minimum temperature
control on the logic module can be increased to 0, +10 or
+20*F by repositioning the jumper wire on the logic
module.

EMERGENCY HEAT OPERATION

When the system switch on the room thermostat is placed
in the emergency heat position,

1. The emergency heat light on the room thermostat will
be energized at full brilliance.

2. The compressor will be locked out.

3. First-stage heat TH1 of the room thermostat will cycle
the electric heat accessory at its standby capacity.

First-stage heat TH1 of the room thermostat will also
cycle the supply air blower motor of the indoor unit
if the fan switch is in the "AUTO" position.
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START-UP

CRANKCASE HEATER

The crankcase heater must be energized at least 8 hours
before starting the compressor. To energize the crankcase
heater, the main disconnect switch must be closed. During
this 8 hour period, the system switch on the room thermo-
stat must be open to prevent the compressor from starting.

CA UTION: DO NOTATTEMPT TO START THE
COMPRESSOR WITHOUTA T LEAST
8 HOURS OF CRANKCASE HEAT.
COMPRESSOR DAMAGE WILL
OCCUR.

Make sure that the bottom of the compressor shell is warm
to the touch to prove crankcase heater operation.

PRE-START CHECK

Before starting the unit, complete the following check list:

Have sufficient clearances been provided?

Has all foreign matter been removed from the interior
of the unit (tools, construction or shipping materials,
etc.)?

Have the outdoor fans been rotated manually to check
for free rotation?

4. Are all wiring connections tight?

5. Does the available power supply agree with the name-
plate data on the unit?

6. Have the fuses, disconnect switch and power wire
been sized properly?

7. Have the jumpers for the BALANCE POINT TEMPERA-
TURE and the MINIMUM OUTDOOR TEMPERATURE
been moved to the proper terminals on the logic module?

8. Are all four compressor hold-down nuts tightly
secured’?

9. Are any refrigerant lines touching each other or any
sheet metal surface? Rubbing due to vibration could
cause a refrigerant leak.

10.

11.

Are there any visible signs of a refrigerant leak, such
as oil residue?

Is any electrical wire laying against a hot refrigerant
line? Keep in mind that this unit has a reverse cycle and
that different lines will be hot during the "HEAT" and
"COOL" cycles. Only two lines will remain cool for
all cycles the line between the compressor and the
accumulator and the line between the accumulator and
the reversing valve.

INITIAL START-UP

4o

Supply power to the unit through the disconnect switch
at least 8 hours prior to starting the compressor.

Move the system switch on the room thermostat to the
"COOL" position, and lower its set point to energize
both the compressor and the reversing valve. Cool air
will be supplied to the conditioned space.

Check the compressor amperage. It should not exceed
the RLA rating printed on the unit data plate or in
Table 3 unless the ambient temperature is above 105F.

Move the system switch on the room thermostat to the
"HEAT" position, and increase the set point of the room
thermostat until heating is required. The compressor
will run, but the reversing valve will be de-energized.
Warm air will be supplied to the conditioned space.

Check the operation of the indoor unit per Form
515.40-N 2.

Check the entire system for refrigerant leaks.

Check for any abnormal noises and/or vibrations, and
make the necessary adjustments to correct (e.g. fan
blade touching shroud, refrigerant lines hitting on sheet
metal, etc.)

After the unit has been operating for several minutes,
shut off the main power supply at the disconnect switch
and inspect all factory wiring connections and bolted
surfaces for tightness.
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SAFETY FEATURES

1. All outdoor fan motors have inherent protection with
automatic reset.

Every compressor is internally protected against ex-
cessive current and temperature by a line break motor
protector that is mounted inside the compressor housing
and is connected between each winding and the common
terminal.

This motor protector will interrupt power to the com-
pressor if any of the following overload conditions
occur:

a. primary single phasing
b. locked rotor
c. compressor overload
d. insufficient motor cooling

This type of motor protection works even with the
contactor welded closed.

The compressor initially uses "white oil". If oil must
be added in the field, Suniso 3GS or equivalent may
be used.

These compressors DO NOT contain an internal Pressure
Relief valve.

3. Every compressor is protected by a 60 watt line voltage,
insert-type crankcase heater to prevent refrigerant from
accumulating in the crankcase of a compressor during an
"OFF" cycle. The heater will be energized whenever
there’s power to the unit.

CA UTION." Do not attempt to start the compressor
without at least eight hours ofcrankcase
heat or compressor damage will occur.

Both outdoor fan motors and the secondary of the
control transformer are grounded.

The YORKGUARD logic module will lock out the
compressor whenever its discharge temperature ex-
ceeds 275"F or its discharge pressure exceeds 398 psig.
This lock-out will prevent the compressor from short
cycling when the system is low on charge or experi-
encing some other problem.

A fusible plug on the top of the suction line accumulator
serves as a high temperature/high pressure relief device.

MAINTENANCE

CLEANING

Do not allow dirt to accumulate on the outdoor coil. Clean
the coil with a brush or vacuum cleaner as often as necessary
to assure good system performance and efficient operation.
If the coil is extremely dirty, it may be necessary to use an

industrial grade detergent and a hose to clean the fin surface.

LUBRICATION

The outdoor fan motors are equipped with factory lubricated
and sealed ball bearings, requiring no maintenance.

REPLACEMENT PARTS

Contact your local York Distribution Center for replacement
compressors, fan motors, controls, etc.

SECURE OWNER’S APPROVAL

WHEN THE SYSTEM IS FUNCTIONING PROPERL Y,
SECURE THE OWNER’SAPPROVAL. SHOWHIM THE
LOCATION OFALL DISCONNECTSWITCHESAND
THE THERMOSTAT. TEACHHIMHOW TO STARTAND
STOP THE UNIT, HOW TO ADJUST TEMPERATURE
SETTINGS WITHIN THE LIMITATIONS OF THE SYSTEM,
HOW THEDEFROST CYCLE IS CONTROLLEDANDHOW
THEANTI-CYCLE TIMER OPERA TES.

NOTICE TO OWNER

If a lockout occurs, check the indoor filters and the out-

door coil before calling a serviceman. If the filters are dirty,
clean or replace them. If there is an accumulation of snow,
leaves or debris blocking the outdoor air coil, remove the
blockage. Reset the thermostat and wait 5 minutes. If the

unit doesn’t start, call a serviceman.
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OPERATION AND MAINTENANCE MANUAL

REPAIR INTERIOR/EXTERIOR BUILDING M-201
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38TG
Air Conditioning Unit

Installation and Start-Up Instructions
SAFETY CONSIDERATION

Improper installation, adjustment, alteration, service, main-
tenance, or use can cause explosion, fire, electrical shock or
other conditions which may cause personal injury or prop-
erty damage. Consult a qualified installer, service agency or
your distributor or branch for information or assistance.
The qualified installer or agency must use factory author-
ized kits or accessories when modifying this product. Refer
to the individual instructions packaged with the kits or
accessories when installing.

Follow all safety codes. Wear safety glasses and work
gloves. Use quenching cloth for brazing operations. Have
fire extinguisher available. Read these instructions thor-
ougldy and follow all warnings or cautions attached to the
unit. Consult local building codes and NEC (National Elec-
trical Code) for special installation requirements.

WARNING

Before installing or servicing system, always turn off
main power to system. There may be more than one dis-
connect switch. Turn off accessory heater power if
applicable. Electrical shock can cause personal injury or
death.

Step 1--Check Equipment and Jobsite
UNPACK UNIT--Move to final location. Remove carton
taking care not to damage unit.

INSPECT EQUIPMENT for damage prior to installation.
File claim with shipping company if shipment is damaged or
incomplete. Locate unit rating plate on unit corner panel
(see Fig. 2). It contains information needed to properly
install unit. Check rating plate to be sure unit matches job
specifications.

Step 2--Install on a Solid, Level Mounting Pad--If condi-
tions or local codes require the unit be attached to pad,
tiedown bolts should be used and fastened thru knockouts
provided in unit base pan. Refer to unit mounting pattern in
Fig. 2 and Table 1 to determine basepan size and knockout
hole location.

When installing, allow sufficient space for airflow clearance,
wiring, refrigerant piping and service. Allow 30-in. (762mm)
clearance to service end of unit and 48 ins. (1219mm) above
unit. For proper aLd]ow, a 6-in. (152mm) clearance on one
side of unit and 12 ins. (305mm) on all remaining sides must
be maintained. Maintain a distance of 24 ins. (610ram)
between air conditioners. Position so snow or ice from roof
or eaves cannot fall directly on unit.

On rooftop applications, locate unit at least 6 ins. (152mm)
above roof surface. Where possible, place unit above a load-
bearing wall.

Arrange supporting members to adequately support unit
and minimize transmission of vibration to building. Consult
local codes governing rooftop applications.

A88160

Fig. 1--Model 38TG

Step 3--Replace Indoor AccuRater Piston, if Required--
Check indoor coil piston to see if it matches the required pis-
ton shown on unit rating plate Fig. 2. If it does not match,
replace indoor coil piston with piston shipped with this unit.
The piston shipped with outdoor unit is correct for any
approved indoor coil combination.

CAUTION
DO NOT BURY MORE THAN 3 FT (.91m) OF
REFRIGERANT TUBING IN GROUND. If any sec-
tion of tubing is buried, there must be a 6-in. (152mm)
vertical rise to the valve connections on the outdoor
unit. If more than the recommended length is buried,
refrigerant may migrate to cooler buried section during
extended periods of unit shutdown, causing refrigerant
slugging and possibly compressor damage at start-up.

Step 4--Make Piping Connections--Outdoor units may be
connected to indoor sections using accessory tubing pack-
age or field-supplied tubing of refrigerant grade, correct
size, and condition. The liquid- and vapor-tube diameters
can be determined by using Table 2. For tubing require
ments beyond 50 ft. {15.24mi, obtain information from your
local distributor.

If either refrigerant tubing or indoor coil is exposed to
atmospheric conditions for longer than 5 minutes, it must
be evacuated to 1000 microns to eliminate contamination
and moisture in the system.

Run refrigerant tubes as directly as possible, avoiding
unnecessary turns and bends. Suspend refrigerant tubes so
they do not damage insulation on vapor tube and do not

Manufacturer reserves the dght to discontinue, or change at any time, specifications or designs without notice end without Incurdng obligations.
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NOTES:
1. Allow two and one half fl (762) clearance to ssrvlc, end of unl!,.f.or ft (1219) above unit, six Ins. on one side (152), one fl (305)

on reins ng sides and two ft (610) between units tot proper almow.
2. Dimensions/n parentheses ere in m meters.
3. Minimum outdoo operating ambient of 55 F (unless Low Ambient Control is used).

Maximum outdoo opecating ambient of 125 F.

AiR IN
AIR oISCHARGE +

AIR IN SUPPLY CONNFCTION

AIR DISCHARGE

VAPOR
CONNECTION

"LIQUID
j CGNNECTIOI

/
UNIT RATING
PLATE

A88542

Fig. 2--Unit Reference Drawing

Table lmBasepan Dimensions

A e c

transmit vibration to structure. Also, when passing refriger-
ant tubes through wall, seal opening so vibration is not

transmitted to structure. Leave some slack in refrigerant

tubes between structure and unit to absorb vibration.

OUTDOOR UNITS CONNECTED TO FACTORY
APPROVED INDOOR UNITS--Outdoor units contain cor-

rect system refrigerant charge for operation with indoor

unit of the same size when connected by 25 ft (7.62m) of

field-supplied or factory accessory tubing. Check refrigerant

charge for maximum efficiency (see Refrigerant Charging).

CONNECT REFRIGERANT TUBING to fittings on out-

door unit vapor and liquid service valves (see Fig. 2).

SWEAT CONNECTION--Use refrigerant grade tubing.

A brazing shield MUST be used when tubing sets are

being brazed to the service valves to prevent damage to

the unit surface,

To avoid valve damage while brazing, service valves
MUST be wrapped with a heat-sinking material such as

a wet cloth.

.2

Service valves are closed from factory and ready for braz-
ing. After wrapping the service valve with a wet cloth, the
tubing set can be brazed to the service valve using either all-
vet bearing or non-silver bearing brazing material Consult
local code requirements. Refrigerant tubing and indoor coil
are now ready for leak testing. This check should include all
field and factory joints.

Step 5--Make Electrical connections--Be sure field wiring
complies with local and national fire, safety and electrical
codes, and voltage to system is within limits shown on unit
rating plate. Contact local power company for correction of
improper voltage. See unit rating plato for recommended
circuit protection device (see Fig. 2).

NOTE: Operation of unit on improper line voltage consti-
tutes abuse and could affect unit reliability. See unit rating
plate. Do not install unit in system where voltage or phase
imbalance (3 phase) may fluctuate above or below permissi-
ble limits.



NOTE: Use copper wire only between disconnect switch and

INSTALL BRANCH CIRCUIT DISCONNECT PER NEC
of adequate size to handle unit starting current, but not
larger than max. fuse size shown on unit rating plate.
Locate disconnect within sight from and readily accessible
from unit, per Section 440-14 of NEC (National Electrical
Code).

ROUTE GROUND AND POWER WIRES--Remove
access panel and control box cover to gain access to unit
wiring. Extend wires from disconnect through power wiring
hole provided (see Fig. 2) and into unit control box. Size
wires per NEC, but not smaller than rain. wire size shown
on unit rating plate.
CONNECT GROUND AND POWER WIRES--Connect
ground wire to ground connection in control box for safety.
Connect power wiring to contactor as shown in Fig. 3 and
Fig. 4.

CONNECT CONTROL WIRING--Route 24-v control wires
through control wiring grommet and connect to brown &
blue pigtails supplied in unit splice box (see Fig. 5).

Use furnace or fan coil transformer as 24-v supply for sys-
tem as shown in Fig. 5, or use accessory transformer. Most
systems require minimum 40VA; except 60VA is required
for 050 and 060 size units or units installed with liquid line
solenoid valve.

Step 6--Compressor Crankcase Heat--A crankcase heater
is required if the refrigerant tubing is longer than 50 ft
(15.24m).

NOTE: The Seasonal Energy Efficiency Ratio (SEER) is
obtained with the crankcase heat de-energized. To de-
energize the crankcase heater, disconnect the black crank-
case heater wires at the contactor. After disconnecting,
make sure wires are isolated from all other electrical connec-
tions and components to prevent electrical shorting.

Step 7--Install Electrical Accessories, if any. Refer to the
individual instructions packaged with the kits or accesso-
ries when installing.

Time Delay Relay for Blower (TDR.90)--The time delay
switch is in the low voltage control circuit. When thermo-
stat is satisfied, compressor is turned off and blower runs
for 90 seconds to remove residual cooling from indoor coil.
The blower delay feature provides improved performance.
There are various ways to achieve the time delay feature:

a. By using a thermostat which has a built-in time delay.
b. Fan coil unit/electric heater packages which have built-

in delay.
c. Furnaces which have built-in TDR.

Table 2--Refrigerant Connections end
Recommended Liquid and Vapor Tube

Diameters

LIQUID VAPOR
UNIT CONNECT. REC.TUBE CONNECT. REC.TUBE
SIZE DIAM DIAM DIAM DIAM

014-024 3/8 114 5/8 5/8
030 3/8 1/4 3/4 3/4
036 3/8 3/8 3/4 3/4
042 3/8 3/8 7/8 7/8

048060 3/8 3/8 718 1-118

NOTES: 1. Tube diameters are for lengths up to 50 ft for tube set over
50 ft, cortsult long tube infoffnation.

2. Use only 3/8-1n. diameter liquid tube on cap-tube Indoor coil
stems.

d. If none of the above have built-in TDR, then you must
use a separate TDR to achieve the desired pe,r-
formance.

See your local distributor or dealer for specific component
information, as shown in latest PDD.

NOTE: In most cases, only one of the above should be used
to achieve TDR function. More than one of the methods
listed above in a system may cause a degradation in
performance.

Step 8--Start-up

1. When equipped with a crankcase heater, energize
heater a minimum of 24 hours before starting unit. To
energize heater only, set thermostat at OFF position
and close electrical disconnect to outdoor unit.

2. Fully Backseat (open) liquid and vapor tube service
valves.

3. Unit is shipped with valve stem{s} frontseated, and
caps installed. Replace stem caps after system is
opened to refrigerant flow {baskseated). Replace caps
finger tight and tighten additional 1/6 turn with
wrench.

4. Close electrical disconnects to energize system.
5. Set room thermostat at desired temperature. Be sure

set point is below indoor ambient temperature.
6. Set room thermostat at COOL and fan switch at FAN

or Auto, as desired. Operate unit for 15 minutes. Check
system refrigerant charge. See Refrigerant Charging
below.

Step 9--Checking Charge--Factory charge is shown on
unit rating plate (see Fig. 2).

DISCONNECT
PER N.E.C AND/OR
LOCAL CODES

CONTACTOR

FIE_LDwIRINGPO.W,.EFI :. OO
---------------- o
FIELD GROUND ,

WIRING GROUND
LUG

Fig. 3--Line Power Connections
(Single Phase)

A88174

DISCONNECT
PER N.E.C.

CONTACTOR

FIELD POWER
lillllllllllllll

WIRING |
BLUE

FIELD GROUND
WIRING

Fig. 4--Line Power Connections
(Three Phase)



WARNING

Service valve gauge ports are not equipped with
shrader valves. To prevent personal injury, make sure
gauge manifold is connected to the valve gauge ports
before moving valves off fully backseated position.
Wear safety glasses and gloves when handling
refrigerant.

Adjust charge by following procedure shown on Superheat
Charging Tables located on unit information plate.

Step lO--Leave User Manual With Homeowner--Explain
system operation and maintenance procedures outlined in

users manual.

Compressor damage may occur if system is over-
charged.

ITOIFM LINE /

-I , (VOLTAGE
O-H<’- I-’{IFM)--P0WER

"SUPPLY

TRANS

[] N OTE 2

ARRANGEMENT A-(COOLING ONLY)__ADO JUMPER
ON SUSASE

_lJ TOIFMLINEt-I ’m LTAGE
IHt--IIEM}IPOWER
/ I SUPPLY

_}_---. L TRANS
SEE NOTE

N-I
ARRANGEME B- ONE ANSFMER
(COING AND ONE-STAGE HEATING)

A87026

A87024

LEAVE JUMPER ON
SUBSASE (RH TO RC

[]

ARRANGEMENT C-ONE TRANSFORMER
(COOLING AND TWO-STAGE HEATING)

TO IFM LINE
IVOLTAGE

ITRANS
SEE NOTE 2

A87023

*IFR and IFM are located In furnace on heating-cooling applica-
tions. If accessory IFR is required for cooling-only applications,
locate (IFR) in fan coil.

C --Contactor (12-va)
HC --Heating Control
IFM --Indoor Fan Motor
IFR --Indoor Fan Relay
Trans --Transformer

NOTES: 1. Refer to unit wiring label for wire colors: C to G and C
to Y connections.

2. N.E.C. Class 2, 24V circuit, rain. 40VA required; 60VA
required for 050 and 060 size units or units installed
with liquid line solenoid valve.

Field Splice

Field Wiring

Factory Wiring

Fig. 5--24-Volt Control Circuit Connections
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HEATING COOI3NG

Split-System Residential
Air Conditioners and Heat Pumps

WARNING

Service Manual
(TECH 2000 Models)

INTRODUCTION
This sex’vice manual enables a service technician to service,
repair, and maintain a family of similar air conditioners and
heat pumps. It covers standard single speed products only.
For variable speed products, refer to the respective service
manuals.

Improper installation, adjustment, alteration, service,
maintenance, or use can cause explosion, fire, electrical
shock, or other conditions which may cause personal
injury, death or property damage. Consult a qualified
installer, service agency or your distributor or branch
for information or assistance. The qualified installer or
agency must use factory authorized kits or accessories
when modifying this product.

DEFROST CONTROL BOARD
FAN MOTORS
SERVICE SENTRY CONTROL BOARD
OUTDOOR THERMOSTATS
BYPASS SOLENOID
COMPRESSOR PLUG

SAFETY CONSIDERATIONS
Service and repair of these units should be attempted only
by trained service technicians familiar with Carrier stand-
ard service instructions and training material.

All equipment should be installed in accordance with
accepted practices, unit Installation Instruction, and in
compliance with all national and local codes.
Power should be turned off when servicing or repairing elec-
trical components. Extreme caution should be observed
when troubleshooting electrical components with power on.
Observe all warning notices posted on equipment.

Refrigeration system contains refrigerant under pressure.
Extreme caution should be observed when handling refrig-
erants. Wear safety glasses and gloves to prevent personal
injury. During normal system operation, some components
are hot and can cause burns. Rotating fan blades can cause
personal injury. Appropriate safety considerations are
posted throughout this manual where potentially dangerous
techniques are addressed.

Page
Unit Identification 1, 2
Cabinet 2

REMOVING TOP COVER
REMOVING FAN MOTOR ASSEMBLY
REMOVING CONTROL BOX
INFORMATION PLATE

Electrical 3-11
ALUMINUM WIRE
CONTACTORS
CAPACITORS
TIME GUARD II
CRANKCASE HEATER
TIME DELAY RELAY
PRESSURE SWITCHES
DEFROST THERMOSTATS
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Page
Reciprocating Compressor 11-13

MECHANICAL FAILURES
ELECTRICAL FAILURES
SYSTEM CLEAN-UP AFTER BURN-OUT
COMPRESSOR REMOVAL AND
REPLACEMENT-- Scroll Compressor 13-14
FEATURES
TROUBLE SHOOTING
DISCHARGE THERMOSTAT

Refrigeration System 14-26
REFRIGERATION CYCLE
LEAK DETECTING
BRAZING
SERVICE VALVES
ACCURATER COMPONENTS
REVERSING VALVE
THERMOSTATIC EXPANSION VALVES
(GENERAL)
THERMOSTATIC EXPANSION VALVE (BI-FLOW)
COIL REMOVAL
LIQUID LINE STRAINER
ACCUMULATOR
CONTAMINANT REMOVAL
SYSTEM CHARGING (for all approved
combinations}
CHECKING CHARGE
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UNIT IDENTIFICATION
(Product Number Stamped On Unit Rating Plate)
The Unit Product Number has 12 positions containing
groups of numbers and letters that indicate specific infor-
mation about the unit. Listed below is the breakdown of the
12 positions.

Positions 1 & 2--Type of Product
EXAMPLE: 38--Split System Air Conditioner or Heat

Pumps.
40--Fan Coll

Position 3--Letter
T--Condensing Unit
Y--Heat Pump

Position 4--Model Letter
G M
H R
K

Positions 5, 6 & 7--Nominal Cooling Capacity in Thousands
BTUH

Manufacture reserves the dght to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.
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EXAMPLE: 036 36,000 BTUH or 3 Ton Nominal

Capacity

Position 8--Electrical Characteristics such as:

3-230, 208-230 1 Phase
5-230, 208-230 3 Phase
6-460, 3 Phase

Position 9--Unit Changes
New units begin with 0-zero and with each

change which does not affect price, configura-

tion, size or interchangeability the number is

increased by I such as 1, 2, 3 etc.

Position 10--Shipment Code
How unit was originally packaged

Positions 11 & 12
EXAMPLE: DL--Deluxe.

SERIAL NUMBER IDENTIFICATION
The Unit Serial Number has 10 positions containing groups

of numbers and a letter that indicates specific information

about the unit. Listed below is the breakdown of the 10

positions.

Positions I & 2--Week of Manufacture
EXAMPLE: 01--First week of a year

52--Last week of a year

Positions 3 & 4--Year of Manufacture
EXAMPLE: 90--1990

Position 5--Manufacturing Plant Location

EXAMPLE: A--Indianapolis
E--Collierville

Positions 6 through 10--Serial Number

Cabinet--Certain maintenance routines and repairs require

removal of cabinet panels. All condensing units and heat

pump models of this series have same basic design with

only minor differences (see Fig. 1.)

REMOVING TOP COVER

1. Turn off all power to outdoor and indoor unit.

2. Remove screws holding top cover to coil grill and cor-

ner posts.
3. Remove access panel.
4. Remove information plate.

5. Disconnect fan motor wires, cut wire ties and remove

from control box. Refer to unit wiring label.

6. Lift top cover from unit.

7. Reverse sequence for reassembly.

REMOVING FAN MOTOR ASSEMBLY

1. Perform steps 1 through 6 above.

2. Remove nuts holding fan motor to top cover.

3. Remove motor and fan blade assembly.

4. Reverse sequence for reassembly.

5. Prior to applying power, check that fan rotates freely.

REMOVING CONTROL BOX

1. Turn off all power to outdoor and indoor unit.

2. Remove screws from access panel and remove panel.

3. Remove screws holding information plate.

4. Remove screws holding control box to corner posts.

5. Remove control box.
6. Reverse sequence for reassembly.

INFORMATION PLATE
The information plate is secured to the front of the control

box and provides a cover for it {see Fig. 2}. This plate also

2

Fig. 1--Basic Cabinet Design

A88145

provides a surface to attach the wiring schematic, superheat

charging tables and instructions and sundry warning labels

and thereby derives its name--information plate. The plate

has two tabs on the top edge that are bent down at slightly

more than 90 F. When the information plate is removed,

these tabs can be inserted into two mating slots in the

tom front edge of the control box and the plate hangs

forming an upper front panel (see Fig. 3). This is

where access to the controls is required while the unit is

operating, and the front panel on its side does not com-

pletely cover the opening because the unit is elevated. The

information plate on the small size casing completely covers

the opening below the control box (see Fig. 4).

Fig. 2--Information Plate

A88411



Fig. 3--1nformation Plate Removed

A88412

Electrical--Exercise extreme caution when working on any
electrical components. Shut off all power to system prior to
troubleshooting. Some troubleshooting techniques require
power to remain on. In these instances, exercise extreme
caution to avoid danger of electrical shock. ONLY
TRAINED SERVICE PERSONNEL SHOULD PER-
FORM ELECTRICAL TROUBLESHOOTING.
Troubleshooting charts for condensing and heat pump units
are provided at the back of this manual. They enable the
service technician to use a systematic approach to locating
the cause and correcting system malfunctions.

ALUMINUM WIRE

WARNING
Aluminum wire may be used in the branch circuit (i.e.
the circuit between the main and unit disconnect), but
only copper wire may be used between the unit discon-
nect and the unit on Carrier systems.

Whenever aluminum wire is used in the branch circuit wir-
ing with this unit, adhere to the following recommenda-
tions: Connections must be made in accordance with the
National Electrical Code, using connectors approved for alu-
minum wire. The connectors must be UL approved (marked
AI/Cu with the UL symbol) for the application and wire size.
The wire size selected must have a current capacity not less
than that of the copper wire specified, and must not create a
voltage drop between the service panel and the unit in
excess of 2% of the unit rated voltage. In preparing the
wire, just before installing the connector, all aluminum wire
must be "brush-scratched" and coated with a corrosion
inhibiter such as Pentrox A. When it is suspected that the
connection will be exposed to moisture, it is very important
to cover the entire connection completely to prevent an elec-
trochemical action that will cause the connection to fail
very quickly. Do not reduce the effective size of wire, such
as cutting off strands so that the wire will fit a connector.
Proper size connectors should be used.
Check all electrical connections (both factory and field) for
tightness. This should also be done after the unit has

A88413

Fig. 4--Information Plate
Installed Below Control Box

reached operating temperatures, especially if aluminum con-
ductors are used.

CONTACTORS

The contactor (see Fig. 5) provides a means of applying
power to unit using low voltage (24-v) from transformer in
order to power the contactor coil. Depending on unit model,
you may encounter single-, double- or triple-pole contactors
to break power. One side of the line may be electrically ener-
gized, extreme caution must be exercised when trouble-
shooting.

The contactor coil for these residential models of condens-
ing units and heat pumps is powered by 24-vac. If contactor
does not operate:

1. With power off, check whether contacts are free to
move. Check for severe burning or arcing on contact
points.

2. With power off, use ohmmeter to check for continuity
of coil. Disconnect leads before checking. A low-
resistance reading is normal. Do not look for a specific
value as different part numbers used will have different
resistance values.

Fig. 5--Contactor



3. Reconnect leads and apply low-voltage power to con-

tactor coil. This may be done by leaving high-voltage

power to outdoor unit off, and turning thermostat to

heat or cool. Check voltage at coil with voltmeter.

Reading should be between 20-30 volts. Contactor

should pull in if voltage is correct and coil is good. If

contactor does not pull in, change contactor.

4. With high-voltage power off and contacts pulled in,

check for continuity across contacts with ohmmeter. A

very low or zero resistance should be read. Higher read-

ings could indicate burned or pitted contacts which

may cause future failures.

CAPACITORS
{See Fig. 6.}

Capacitors .can store electrical energy when power is

off. Electrical shock can result if you touch the capaci-

tor terminals and discharge this stored energy. Exer-

cise extreme caution when working near capacitors.

With power off, discharge stored energy by shorting

across the capacitor terminals with a 15,000-ohm,

2-watt resistor.

OTE: If bleed resistor is wired across start capacitor, it

must be disconnected to avoid erroneous readings when

ohmmeter is applied across capacitor.

Capacitors are used as a phase shifting device to aid in

starting certain singlephase motors. Check capacitors as

follows:

Always check capacitors with power off. Attempting to

troubleshoot a capacitor with power on can be danger-

ous. Defective capacitors may explode when power is

applied. Insulating fluid inside is combustible and may

ignite, causing burns.

1. After power is of[, discharge capacitors as outlined

above. Disconnect capacitor from circuit. Put ohmrn

ter on R x 10k scale. Use ohmmeter, check each termi-

nal to ground {use capacitor casel. Discard any capaci-

tor which measures 1/2 scale deflection or less. Place

ohmmeter leads across capacitor and place on R x 10k

scale. Meter should jump to a low resistance value and

slowly climb to higher value. Failure of meter to do this

indicates an open capacitor. If resistance stays at zero

or a low value, capacitor is internally shorted.

2. Capacitance testers are available which will read value

Fig. 6--Capacitors
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of capacitor. If value is not within +/- 10% value stated

on capacitor, it should be changecL If capacitor is not

open or shorted, the capacitance value is calculated by

measuring voltage across capacitor and current it

draws.

Exercise extreme caution when taking readings while

power is on. Electrical shock can cause personal injury

or death.

Use following formula to calculate capacitance:

2650 x amps
Capacitance (mfd) volts

3. Remove any capacitor that shows signs of bulging,

dents or leaking. Do not apply power to a defective

capacitor as it may explode.

Start Capacitors and PTC Devices--Sometimes, under

adverse conditions, a standard run capacitor in a system is

inadequate to start compressor. In these instances, a start-

assist device is used to provide an extra starting boost to

compressor motor. The first device is called a PTC (positive

temperature coefficient) or thermistor (see Fig. 7). It is a

resistor wired in parallel with run capacitor. As current

flows through it at start-up, it heats up. As it heats up, its

resistance increases greatly, until it effectively lowers cur-

rent through it to an extremely low value. This, in effect,

removes it from the circuit.

After system shutdown, resistor cools and resistance value

returns to normal, until next time system starts. If indoor

coil does not have a bleed-type expansion device, it may be

necessary to remove start thermistor and replace with

accessory start capacitor and relay. Thermistor device is

adequate for most conditions, however, in systems

off cycle is short, device cannot cool fully and becomes

effective as a start device. It is an easy device to trou

shoot. Turn off all power to system.

A88414

Fig. 7--PTC Devices

Check thermistor with ohmmeter as described below. Shut

off all power to unit. Remove PTC from unit. Wait at least

10 minutes for PTC to cool to ambient temperature.

Measure resistance of PTC with ohmmeter. Resistance of

25)hm PTC is measured between center tab and end tab

with jumper across 2 end terminals.

The cold resistance (RT) of any PTC device should be

approximately 100-180% of device ohm rating.- 12.5)hm PTC 12.5-22.5 ohm resistance

beige color
25-ohm PTC 25-45 ohm resistance blue

color

If PTC resistance is appreciably lower or more than 200%

higher than rating, device is defective.

If thermistor is good and compressor does not start,

nect thermistor from starting circuit. Give compressor

temporary capacitance boost (see below). Run compressor

for 10 minutes, shut off, allow system pressure to equalize.

Reconnect start thermistor. Try restarting compressor

4
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Fig. 8--Capacitance Boosting
without boost capacitor. If after 2 attempts, compressor
does not start, remove thermistor. Add an accessory start
capacitor relay package.

Temporary Capacitance Boost--There are times when a
temporary capacitance boost is needed to get compressor
started (see Fig. 8). Do not under any circumstances attach
temporary boost capacitor directly across compressor ter-
minals. Serious personal injury can result. Exercise extreme
caution with this procedure when high-voltage power is on.
If compressor motor does not start, it may be due to low-
line voltage, improper pressure equalization or weak run
capacitor. Check each possibility, attempt capacitance
boosting before adding auxiliary start capacitor and relay.
Turn off power. Check compressor for ground or open. If it
is not, proceed. Obtain a start capacitor approved by com-
pressor manufacturer. Connect wires with insulated probes
to each terminal. Touch probes to each side of run capacitor.
Energize and start compressor, pull probes away after
about 3 seconds. Discharge start capacitor. Run compressor
about 10 minutes. Stop and allow to sit idle about 5 min-
utes. Check system pressure equalization. Attempt to
restart without capacitance boost. If compressor does not
start after several attempts, add proper auxiliary start
capacitor and relay.

If PTC thermistor device is inadequate as start device, a
start capacitor and relay may be added to system to insure
positive start. Capacitor is wired in parallel with run capaci-
tor through normally closed set of contacts on a device
called start relay. The relay coil is wired across start and
common terminals of compressor. The added capacitance
gets the compressor started. As compressor comes up to
speed, voltage across start and common terminals increases
to a value high enough to cause start relay to energize. This
opens normally closed contacts and removes start capacitor
from circuit. In actual practice, this occurs in a fraction of a
second.

NOTE: If bleed resistor is wired across start capacitor, it
must be disconnected to avoid erroneous readings when
ohmmeter is applied across capacitor.

To check start relay and capacitor, first turn off all power to
unit. Discharge start and run capacitors as outlined earlier.
Most start capacitors will have a 15,000-ohm, 2-watt bleed
resistor. Disconnect these devices from system. Start capac-
itor can be inspected visually. It is designed for short dura-
tion or intermittent duty. If left in circuit for prolonged
period it blows through a specially designed bleed hole. If it
appears blown, check for welded contacts in start relay.
Start capacitor can be checked by ohmmeter method dis-
cussed earlier.

Start relay is checked with ohmmeter. Check for continuity
across coil of relay. You should encounter a high resistance.
Since relay contacts are normally closed, you should read
low resistance across them. --

TIYE/ T2VIO 0

Fig. 9--Time Guard II Device
Both PTC device and capacitor relay start system are
standard equipment on some of these units. They are also
available as accessories and may be field installed.

TIME GUARD II--(See Figs. 9, 10 & 11)

Solid state Time Guard II device protects unit compressor
by preventing short cycling. After a system shutdown,
Time Guard II provides for a 5 +/- 2-minute delay before
compressor restarts. On normal start-up, 5-minute delay
occurs before thermostat closes. After thermostat closes,
Time Guard II device provides a 3-second delay to prevent
contactor chattering.

BLK DENOTES CLOSED coNTACTS

A88348

Fig. 10--Time Guard II Sequence
Time Guard II device is simple to troubleshoot. Only a volt-
meter capable of reading 24-v is needed. Device is in control
circuit, therefore, troubleshooting is safe with control power
(24-v) on and high-voltage power off.
With high-voltage power off, attach voltmeter leads across
T1 and T3, set thermostat so that Y terminal is energized.
Make sure all protective devices in series with terminal
are closed. Voltmeter should read 24-v across T1 and T3.
With 24-v still applied, move voltmeter lead from T1 termi-
nal to T2 terminal. After 5 +/- 2 minutes, voltmeter should
read 24-v, indicating control is functioning normally. If no
time delay is encountered, or device never times out, change
control.

CRANKCASE HEATER
Crankcase heater is a device for keeping compressor oil
warm. By keeping oil warm, refrigerant does not migrate to
and condense in compressor shell. This prevents flooded
starts which can damage compressor.
Crankcase heaters come in 2 basic types, wraparound Coelly-
band) type that is wrapped externally around compressor
shell, and insertion type that is inserted into compressor oil
well in shell of compressor. Both types are in this family of

On units that have a single pole contactor, the crankcase



CUT YELLOW WIRE
BETWEEN CONTACTOR AND
LOW-PRESSURE SWITCH

CONNECTION

BLK

Fig. 11--Time Guard II Control Wiring

CCH

Fig. 12--Wiring for Single Pole Contactor

heater is wired parallel with the contactor contacts (see Fig.

12) and in series with the compressor. When the contacts
are open a circuit is completed from the line side of the con-

tactor, through the crankcase heater, through the run wind-

ings of the compressor, to the other side of the line. When
the contacts are closed, there is no circuit through the

crankcase heater because both leads are connected to the

same side of the line. This allows the heater to operate when
the system is not calling for heating/cooling. The heater

does not operate when the system Is calling for heating/

cooling. On units with 2 or 3 pole contactors, the crankcase
heater is connected to the line side of the contactor and is

not controlled by the contactor contacts.

The crankcase heater is powered by high.voltage power of
unit. Use extreme caution troubleshooting this device with

power on. Easiest method of troubleshooting is to apply
voltmeter across crankcase heater leads to see if heater volt-

age is on. Do not touch heater. Carefully feel area around
crankcase heater. If warm, crankcase heater is probably
functioning. Do not rely on this method as absolute evi-

dence heater is functioning. If compressor has been running,
area will still be warn

With power off, and heater leads disconnected, check across
leads with ohmmeter. Do not look for a specific resistance
reading. Check for resistance or an open circuit. Change
heater if an open circuit is detected. Some crankcase heaters
in this series of units are equipped with a crankcase heater
switch installed in series with heater. This energy saving
device shuts off power to heater when temperatures are
high enough that heater is not needed. Be sure this switch is

functioning normally before condemning crankcase heater.

FAN DELAY RELAY
The fan delay relay (FDR) is a solid state controlled recycle
delay timer, which keeps the indoor blower operating for 90
seconds after thermostat is satisfied. This delay enables the
blower operation to remove the reaidual cooling in the coil
after compressor shutdown, thereby improving the effi-
ciency of the system. The sequence of operation is that on

closure of the wall thermostat, at the end of a fixed "ON"
delay of I second, the fan relay is anergize When the ther-
mostat is eatisfied an "OFF" delay is initiated. When the
fixed delay of 90 +/- 20 seconds is completed, the fan relay

---BRN--
TERMINAL
BOARD
CONNECTION
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is deenergized and fan motor stops. If the wall thermostat
closes during this delay the FDR is reset and the fan relay
remains energized. This FDR is a 24 volt device that oper-
ates within a range of 15 to 30 volts and draws about .5

amps.

If the blower runs continuously instead of cycling off when
the fan switch is set on "AUTO," the fan delay relay is

probably defective and must be replaced.

PRESSURE SWITCHES

Pressure switches are protective devices wired into control
circuit {low voltage). They shutoff compressor if abnormally
high or low pressures are present in refrigeration circuit.
Depending on unit model, you may find a low- or high-
pressure switch, or both, in system.

Low Pressure Switch--Located on suction line of conden
ing unit only, protects against low suction pressurescau
by such events as loss of charge, low airflow across indoor
coil, dirty filters, etc. It opens on a pressure drop at about
30 psi. If system pressure is above this, switch should be
closed. To cheek switch, turn off all power to unit, discon-
nect leads on switch, apply ohmmeter leads across switch.
You should have continuity on a good switch. Because these
switches are attached to refrigeration system under pres-
sure, it is not advisable to remove this device for trouble-
shooting unless you are reasonably certain that a problem
exists. If switch must be removed, bleed all system charge
so that pressure gauge reads 0 psi.

Wear safety glasses and gloves when working with
refrigerants.
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Apply heat with a torch to solder joint and remove switch.
Wear safety glasses when using torch. Have quenching
cloth available. Oil vapor in line may ignite when switch is

removed.

Braze in 1/4-in. flare fitting and screw on replacement pres-
sure switch.

High Pressure Switch--Located on discharge line, protects
against high discharge pressures caused by such events as

overcharge, condenser fan motor failure, system restriction,

etc. It opens on pressure rise at about 435 psi. If system
pressures go above this setting during abnormal conditions.
switch opens. Do not attempt to simulate these system
abnormalities, as high pressures pose a serious safety haz-

ard. High pressure switch is also checked with an ohmmeter
similar to checking low pressure switch. If system pressure



is below 435 psi, switch shows continuity. It is replaced in
same manner as low pressure switch. Observe all safety
precautions.

Liquid Line Pressure Switch--Located on liquid line of heat
pump only, functions similar to conventional low pressure
switch. Because heat pumps experience very low suction
pressures during normal system operation, a conventional
low pressure switch cannot be installed on suction line.
Switch is installed in liquid line instead and acts as loss-of-
charge protector. The liquid line is the low side of the sys-
tem in heating mode. It operates identically to low pressure
switch except it opens at 5 psi. Troubleshooting and remov-
ing this switch is identical to procedures used on other
switches. Observe same safety precautions.

DEFROST THERMOSTATS

Defrost thermostat signals heat pump that conditions are
right for defrost or that conditions have changed to termi-
nate defrost. It is a thermally actuated switch clamped to
outdoor coil to sense its temperature. Normal temperature
range is: closed at 30 +/- 3 F, open at 80 +/- 5 F.
The defrost thermostat must be located on the liquid side of
the outdoor coil on the bottom circuit and as close to the coil
as possible.

Since defrost thermostat is the heart of the defrost system,
its troubleshooting procedure is described below.

DEFROST CONTROL BOARD
Solid state defrost control used on heat pumps replaces
electromechanical timer and defrost relay found on older
defrost systems. Defrost control board can be field set to
check need for defrost every 30, 50 or 90 minutes of operat-
ing time, by connecting the jumper (labeled W, on the cir-
cuit board) to the spade terminal for the defrost time
desired. The board is set at factory for 90 minutes. The
defrost period is field selectable, depending upon geographic
areas and defrost demands. Control board .has additional
feature that allows unit to restart in defrost cycle if room
thermostat is satisfied during defrost.

Troubleshooting defrost control involves a series of simple
steps that indicate whether board is defective.

NOTE: Procedure allows the service technician to check
control board and defrost thermostat for defects. First,
troubleshoot to make sure unit operates properly in heating
and cooling modes. This ensures operational problems are
not attributed to the defrost control board. Additional steps
follow:

Fig. 13--Jumper DFT and R Terminals

A88402

1. Turn thermostat to OFF. Disconnect all power to out-
door unit.

2. Remove control box cover for access to electrical com-
ponents and defrost control board.

3. Disconnect defrost thermostat leads from control
board, connect to ohmmeter. Thermostat leads are the
heavy gauge black insulated wires connected to DFT
and R terminals on control board. Resistance reading
may be 0 (indicating closed defrost thermostat) or infin-
ity (o for open thermostat) depending on outdoor
temperature.

4. Jumper between DFT and R terminals on control board
as shown in Fig. 13.

5. Disconnect outdoor fan motor lead. Tape lead to pre-
vent gr6dnding.

6. Restart unit in heating, allowing frost to accumulate
on outdoor coil.

7. After a few minutes in heating, liquid line temperature
at defrost thermostat should drop below closing set
point of defrost thermostat of approximately 30 F.
Using ohmmeter, check resistance across defrost ther-
mostat leads. Resistance of 0 indicates defrost thermo-
stat is closed and operating properly.

8. Remove protective cover from TP1 and TP2 speed-up
terminals. Insert jumper wire into protective cover,
reinsert protective cover on speed-up terminals. This

O O
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Fig. 14--Inserting Jumper Wire

A88404
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reduces to 1/60, the timing sequence of original time
(see Fig. 14). Since Fig. 14 shows timing cycle set at 30
minutes, unit initiates defrost within approximately 30
seconds; if setting is at 50 minutes, within 50 seconds;
90 minutes, within 90 seconds. When you hear the
reversing valve change position, remove protective
cover/jumper, otherwise control will terminate normal
10-minute defrost cycle in approximately 10 seconds.

Do not use screwdriver or other means to short speed-
up pins. If pins are accidentally grounded, damage to
the control board will occur.

9. Unit is now operating in defrost mode. Using volt-
meter, check between R and W2 as shown in Fig. 15.
Reading on voltmeter should indicate zero volts. This
step ensures defrost relay contacts have closed, ener-

gizing supplemental heat {W2) and reversing valve sole-
noid {O).

10. Unit should remain in defrost no longer than 10 min-

utes. Actual time in defrost depends on how quickly
speed-up jumper is removed. If it takes 3 seconds to
remove speed-up jumper after unit has switched to
defrost, only 7 minutes of defrost cycle remains.

11. After a few minutes in defrost {cooling) operation, liq-
uid line should be warm enough to have caused defrost
thermostat contacts to open. Check resistance across
defrost thermostat. Ohmmeter should read infinite
resistance, indicating defrost thermostat has opened at
approximately 80 F.

12. Shut off unit power and reconnect fan lead.
13. Remove jumper wire from speed-up terminal protective

cover and reinsert cover on speed-up terminals. Failure
to remove jumper causes unit to speed up operating
cycles continuously.

14. Remove jumper between DFT and R terminals. Recon-
nect defrost thermostat leads.

15. Replace control box cover. Restore power to unit.

If defrost thermostat does not check out following above
steps or incorrect calibration is suspected, check for a defec-
tive thermostat as follows:

1. Follow steps 1-5 above.
2. Using thermocouple temperature measuring device,

route sensor or probe underneath coil {or other conven-
ient location. Attach to liquid line near defrost therm
stat. Insulate for more accurate reading.

3. Restart unit in heating.
4. Within a few minutes, liquid line temperature drops

TOP COVER

"t\\" ""
\\ 3 SMALL a MEDIUM BASE UNITS

II \\ 4" LARGE BASE UNIT
\\ FROM DISCHARGE LOUVER
\\ TO TOP OF FAN BLADE

Fig. 16--Fan Position

within a range causing dfrost thermostat contacts to
close. Temperature range is from 33 F to 27 F. Notice
temperature at which ohmmeter reading goes from oo

to 0 ohms. Thermostat contacts close at this point.

5. Remove protective cover from TP1 and TP2 speed-up
terminals, insert jumper wire into protective
reinsert protective cover on the speed-up terminals.

"6. Unit changes over to defrost within 90 seconds
{depending on timing cycle settingS. Liquid line temper-
ature rises to range where defrost thermostat contacts
ope Temperature range is from 75 F to 85 F. Resis-
tance goes from 0 to o when contacts open.

7. If either opening or closing temperature does not fall
within above ranges, or thermostat sticks in one posi-
tion, replace thermostat to ensure proper defrost
operation.

FAN MOTORS

Fan motor rotates the fan blade that draws air through out-
door coil to perform heat exchange. Motors are totally
enclosed to increase reliability. This also eliminates need for
rain shield. For the correct position of the fan blade assem-

bly see Fig. 16.

Turn off all power to unit before servicing or replacing
fan motor. Be sure unit main power switch is turned off.
Failure to do so may result in electric shock, death or

injury from rotating fan blade.

Fan Motor Bearings--The bearings are permanently lubri-
cated, therefore no oil ports are provided.

Fan motors should present no problem in troubleshooting.

For suspected electrical failures, check for loose or
electrical connections, or defective fan motor capacitor.
motor is equipped with thermal overload device in motor
windings which may open under adverse operating condi-
tions. Allow time for motor to cool so device can reset. Fur-
ther checking of motor can be done with an ohmmeter. Set
scale on R x I position, check for continuity between 3
leads. Replace motors that show an open circuit in any of
the windings. Place one lead of ohmmeter on each motor
lead. At same time, place other ohmmeter lead on motor
case (ground). Replace any motor that shows resistance to
ground. Obviously any motor that shows signs of arcing,
burning or overheating should be suspect and replaced.

SERVICE SENTRY CONTROL BOARD

NOTE: If the proper night setback thermostat is not used,
the Service Sentry control will work, but there will be no

light indication on thermostat.

The Service Sentry control provides immediate warning
when outdoor heat pump requires servicing. It turns on

indoor thermostat light if compressor doesn’t operate for
either heating or cooling. This enables owner to obtain
timely heat pump service during heating season, reducing
supplementary electric heat costs, and during cooling sea-
son, reducing period of heat discomfort.

The Service Sentry is an accessory device. Service Sentry
locks out compressor under certain adverse operating condi-
tions. System is manually reset by shutting it off at thermo-
stat 8ubbas then turning it back on. If adverse condition
is corrected, system restarts.

One example of an adverse condition would be if system
located in a desert climate where high operating tempera-
tures may cause system to shutdown on the high pressure
switch, or on the compressor internal overload.
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Fig. 17--Service Sentry Wiring Connections

A88340

Fig. 18--Wiring Connections for Service Sentry and Time Guard II

Connect Service Sentry to outdoor unit control circuit ter-
minal board (see Fig. 17 and wiring diagram on unit). An
extra control wire is required between L terminals on out-
door unit, indoor unit and thermostat subbase.

Connect all field line power wires to unit in usual manner.
Route one field line power supply wire through metallic loop
on bottom of Service Sentry then to normal unit connection.
However, units with RLA of less than 14 amps will require
2 passes through the metallic loop.
Refer to Figs. 17 & 18 for wiring connections when Service
Sentry and solid state Time Guard II accessories are used.

NOTE: The wire from the "X" terminal on the Service Sen-
try to "L" on the outdoor terminal board, indoor terminal
board, and thermostat subbase is field supplied and wired.

Service Sentry Requires 2 Inputs:
1. It must sense a 24-v input from thermostat. As ther-

mostat calls for heating or cooling, it supplies 24-v to
Service Sentry device.

2. A current transformer (or induction loop) similar to a
damp-on ammeter senses current draw in the compres-
sor lead. Induction loop must sense a minimum current
draw when thermostat is calling for heating or cooling.

NOTES:

I. On a single-phase compressor, induction loop senses
current in common leg.

2. On a 3-phase compressor, induction loop senses current
in any one of the phases.

If Service Sentry needs replacing, shut off all power to
unit before attempting removal. Electrical shock can
cause personal injury or death.

Troubleshooting Service Sentry device is easy. With ther-
mostat calling for heating or cooling and compressor run-
ning, indoor thermostat light should be off. If on, check for
wiring errors or replace the Service Sentry.
To check for correct operation, shut off circuit breaker or
disconnect switch to outdoor unit while it is running. Signal
light on thermostat should light. If this does not occur,
check for wiring errors or replace the Service Sentry.

OUTDOOR THERMOSTAT{S)
The outdoor thermostat{s) is/are located in a sheet metal
box which is positioned under the right side of the control
box and mounted to the right corner panel The sensing
bulb(s) remain in this supplied sheet metal box. Outdoor
thermostat brings on stages of electric heat as outdoor tem-
perature and heat pump output drops. Setting at which
thermostat doses is variable, depending on design of sys-
ten It is set at time of installation and should not be
changed without good reason. Up to 2 outdoor thermostats
may be installed. Some systems may not have any thermo-
stat. An outdoor thermostat can also be used to lockout
compressor operation in condensing unit at low ambiente,
when not equipped with motormaster.

Although these devices are installed in control circuit (24-v),
turn off all power to unit before attempting to troubleshoot
thermostat.

Use a standard ohmmeter to check for continuity through
thermostat. If you suspect thermostat is out of calibration,
use calibrated electronic thermometer to determine correct
outdoor temperature. Turn thermostat dial knob until
switch doses. Observe this using ohmmeter across switch.
Read temperature setting when switch doses. It should be
close to reading observed using electronic thermometer.
Any setting within +/- 5 degrees is acceptable.
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Fig. 19--Bypass Solenoid (Cooling Mode)
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ORIFICE AS40Z

Fig. 20--Bypass Solenoid (Heating Mode)

BYPASS SOLENOID

The bypass solenoid kit can be used as a metering device on
all split system heat pumps in the cooling mode. When the
heat pump is operating in the cooling mode, the refrigerant
flows through the piston orifice Isee Fig. 19}. When operat-
ing in the heating mode, the refrigerant is bypassed around
the piston {see Fig. 20}. When the heat pump switches to
the defrost mode, the solenoid coil is energized and a bypass
port is opened so that the refrigerant in addition to flowing
through the piston orifice, also flows through the bypass
port which enhances the defrosting of the outdoor coil {see
Fig. 21}.

The bypass kit does not include a piston in the piston body,
therefore the piston shipped with the outdoor unit must be
installed. The correct piston size is listed on the outdoor
unit rating plate. To assure proper operation, the kit must
be installed in the liquid line at the indoor coil, with the
arrow inscribed on the body pointing toward the indoor coil.
The solenoid coil must be above the AccuRater body, which
must be installed in the horizontal position.

Because the current draw of the solenoid coil is only .25
amps, an isolation relay is not needed to prevent damage to
the low voltage anticipator circuit. Troubleshoot the coil by
disconnecting the coil wires and checking across them with
an ohmeter--if infinity is indicated, the coil has an open
winding and must be replaced.

L VALVE OPEN

ORIFICE A88408

Fig. 21 mBypass Solenoid (Defrost Mode)

COMPRESSOR PLUG

The compressor electrical plug provides a quick tight con-
nection to the compressor terminals. The plug completely
covers the compressor terminals and the mating female ter-
minals are completely encapsulated in the plug. Therefore,
the terminals are isolated from any moisture, so corrosion
and resultant pitted or burned terminals are eliminated. The
plug is oriented to the relief slot in the terminal box, so that
the cover cannot be secured if wires are not positioned in
slot, assuring correct electrical connection at the compres-
sor. The plug can be removed by simultaneously pulling
while "rocking" the plug. However, these plugs are special-
ized and vary in terminal orientation in the plug and there-
fore can be used on only the specific compressor or group as
shown in Figs. 22 and 23. You will notice that for the com-

pressors in Fig. 22, the triangle formed by the fusite termi-
nals points down and the plug is likewise oriented. The
fusite terminals and plug terminal orientation shown in
Fig. 23 are with the triangle formed by the terminals point-
ing toward the top. The configuration around the fusite ter-
minals is the outline of the terminal covers used on the spe-
cifi compreesora and te slot through which the wires
the plug are routed is oriented on the bottom or slightly
the left or right. The correct plug can be connected easily t(

the compressor terminals and plug wires routed easily
through the slot in the terminal cover. Therefore, if a com-
pressor from the compressors represented in Fig. 22 is sub-

10



CARLYLE

LEAD
BLK.

LEAD 3

Fig. 22--Compressor Plug

BRISTOL
COPELAND

A88416

TECUMSEH

C

LEAD
BLK.

LEAD 3---- LEAD 2
BLUE YEL.

TECUMSEH

A88417

Fig. 23--Compressor Plug

stituted for a compressor represented in Fig. 23 a new plug
must be installed. If the plug is not changed, proper connec-
tion and routing of the plug wires through the terminal
cover will be impossible.
LOW VOLTAGE TERMINALS
The low voltage terminal designations and their description/
function are used on all split system condensers and heat
pumps.

G-- Energizes blower circuit.
E-- Energizes emergency heat relay.
W2--First stage, supplemental heat energized through

defrost relay.
L-- Energizes light on thermostat.
W3--Second or third stage supplemental heat.
R-- 24 volt power from transformer.
Y-- Energizes contactor for first stage cooling or first

stage heating for heat pumps.
O-- Energizes reversing valve on heat pumps.
C-- Common side of transformer.

Reciprocating Compressor--’te compressor is the heaz of
the refrigeration system. It pumps refrigerant through the
system. If it malfunctions, the whole system suffers.
The compressor is an electrical (as well as mechanical)
device. Extreme caution should be exercised when working
near compressors. Power should be shut off, if possible, for
most troubleshooting techniques. Refrigerants in system
present other safety hazards. Always wear safety glasses
and gloves when handling refrigerants.
Compressor failures are classified in 2 broad failure catego-

CAUTION
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ries, mechanical and electrical. Both types are discussed
below.

MECHANICAL FAILURES
Compressor is a mechanical pump driven by an electric
motor contained in a welded or hermetic shell. In a mechani-
cal failure, motor or electrical circuit appears normal, but
compressor does not function normally.

Exercise extreme caution when reading compressor cur-
rents, as high-voltage power is on. Correct any of the
problems described below before installing and running
a replacement compressor. Wear safety glasses and
gloves when handling refrigerants.

Locked Rotor--In this type of failure, compressor motor
and all starting components are normal. When compressor
attempts to start, it draws locked rotor current and cycles
off on the internal protection. Locked rotor current is mea-
sured by applying a clamp-on ammeter around common lead
of the compressor on a single-phase compressor, or any one
of the leads on a 3-phase compressor. Then measure current
drawn when it attempts to start. LRA (locked rotor amp)
value is stamped on compressor nameplate.
If compressor draws locked rotor amps, and all other exter-
nal sources of problems have been eliminated, compressor
must be changed. Because compressor is a sealed unit, it is
impossible to determine exact mechanical failure. However,
complete system should be checked for abnormalities such
as incorrect refrigerant charge, restrictions, insufficient air-



flow across indoor or outdoor coil, etc., which could be con-

tributing to the failure.

--Inthis type of failure, compressor

motor runs and turns compressor, but compressor does not

pump the refrigerant. A clamp-on ammeter on common leg

of a single-phase compressor, or any one lead of a 3-phase

compressor, shows a very low current draw, much lower

than RLA (rated load amps) value stamped on compressor

nameplate. Because no refrigerant is being pumped, there is

no return gas to cool compressor motor. It eventually over-

heats and shuts off on its internal protection.

Runs--Doesn’t Pump High-To-Low Side Leak.--This fall.ure
is similar to previous one except compress(,, is pumping.

Usually, an internal problem such as blown head gasket or

broken internal discharge line causes compressor to pump

hot discharge gas back into its own shell rather than

through system.

Using pressure gauges on service valves shows high suction

and low discharge pressure readings. Motor currents are

lower than normal. Because hot gas is being discharged into

shell, the shell becomes hot. The hot gas causes compressor

motor to cycle of[ on its internal protection.

Runs and Pumps, Low Caacpacit__--This failure type is dilfi-

cuit to pinpoint because extent of damage varies. Compres-

sor is a pump with internal valves that enable compressor to

pump properly. The cylinder has a set of suction and dis-

charge valves. Any of these parts may become damaged or

broken causing loss in pumping capacity. Severity of dam-

age determines amount of capacity loss. Use pressure

gauges to find any abnormal system pressures if system

charge and other conditions are normal.

An owner may complain that a unit is not handling the

building’s heating or cooling load. The compressor current

draw may be abnormally low or high. Although this type of

failure does occur, all other possible causes of capacity loss

must be eliminated before condemning
compressor.

--Maybe caused by a variety of internal

problems such as loosened hardware, broken mounting

springs, etc. May also be caused by system problems. Over-

charging a compressor causes operating noise, particularly

at start-up. Certain single-cylinder compressors are noisy at

start-up and may operate noisily. Too much oil in compres-

sor may cause noise. Normally this problem is encountered

only after a replacement compressor has been added, with-

out purging oil rom previous compressor. As new compres-

sor pumps, excess oil in system returns and adds to volume

already present, causing noise.

Compressor Leaks--Sometimes a leak is detected at weld

girth of compressor, or a fitting that joins

compressor shell. Many of these leaks can be repaired and

the compressor saved if correct procedure is followed. Turn

of[ all power to unit. Remove all refrigerant rom system so

that gauge pressure is 0 psi. Use safety glasses and gloves

when handling refrigerants. Clean area around leak to bare

metal. Apply flux and repair joint with silver solder. Do not

use low-temperature solder such as 50-50. Clean off excess

flux, check for leaks, and apply paint over repaired area to

prevent corrosion. Do not use this method to repair a com-

pressor leak due to severe corrosion. Never attempt to

repair a compressor leaking at electric terminals. This type

of failure requires compressor replacement.

ELECTRICAL FAILURES
The compressor mechanical pump is driven by an electric

motor within hermetic shell. In electrical failures, compres-

sor does not run although external electrical and mechanical

systems appear normal. Compressor must be checked elec-

trically for abnormalities.

Before troubleshooting compressor motor, review this

description of compressor motor terminal identification.

sin le-Ph. S_0tor -See Fig. 24. To dete ne terminals

C, S, and R: Turn of[ all unit power. Short the run {and

start) capacitor to prevent shock. Remove all wires from

m)tor terminals. Using an ob_mmeter on 0-10 ohm scale,

read resistance between all pairs of terminals. Determine 2

terminals that provide greatest resistance reading. Through

elimination, remaining terminal must be common (C). Great-

est resistance between common {C) and another terminal

indicates start winding because it has more turns. This ter-

minal is start {S). Remaining terminal will be run winding

(R).

A88344

Fig. 24--Determining Internal Connections

NOTE: If there is an internal line break protector, it must

be closed.
Three-Phase Motors--Resistance readings between all 3

indings-h-0-nld be the same.

All compressors are equipped with internal motor protec-

tion. If motor becomes hot for any reason, protector opens.

Compressor should always be allowed to cool and protector

to close before troubleshooting. Always turn of[ all power to

unit and disconnect leads at compressor terminals

taking readings.

Most common motor failures are due to either an open,

grounded or short circuit. Directions below are specifically

for single-phase units, however, they also apply to 3-phase

compressors. When a single-phase compressor fails to start

or run, 3 tests can help determine the problem. First, all

possible external causes should be eliminated, such as over-

loads, improper voltage, pressure equalization, defective

capacitor(s), relays, wiring, etc. If compressor has internal

line break overload, be certain it is closed.

--To determine if any winding has a break in

the internal wires and current is unable to pass through:.Be

sure all power is of[. Discharge all capacitors. Remove wires

from terminals C, S and R. Use an ohmmeter on 0-1000 ohm

scale to check resistance from C-R, C-S and R-S. Because

winding resistances are usually less than 10 ohms, each

reading appears to be approximately zero ohm. If resistance

remains at 1000 ohms, an open or break exists and compres-

sor should be replaced.

open.

Ground Circuit--To determine if a wire has broken or come

in direct contact with shell, causing a direct

ground: Be sure all power is of[. Discharge all cap

Remove wires from terminals C, S and R. On hermetic corn

pressors, allow crankcase heaters to remain on for severa
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hours before checking motor to ensure windings are not sat-
urated with refrigerant. Use an ohmmeter on R x 10,000
ohm scale. A megohmmeter may be used in place of ohm-
meter (follow manufacturer’s instructions). Place one meter
probe on ground or on compressor shell. Make a good
metal-to-metal contact. Place other probe on terminals C, S
and R in sequence. Note meter scale. If reading of zero or
low resistance is obtained, motor is grounded. Replace
compressor.

A compressor of one-ton capacity or less is probably
grounded if resistance is below one million ohms. On larger
size single-phase compressors, resistance to ground should
not be less than 1000 ohms per volt of operating voltage.

Example:

230-1-60... 230 x 1000 230,000 ohms minimum.

Short Circuit--To determine if any wires within windings
have broken through their insulation and made contact with
other wires, thereby shorting all or part of the winding(s):
First, be sure the following conditions are met:

1. Correct motor winding resistances must be known
before testing, either from previous readings or from
manufacturer’s specifications.

2. Temperature of windings must be as specified, usually
about 70 F.

3. Resistance measuring instrument must have an accu-
racy within _+ 5%-10%. This requires an accurate
ohmmeter such as a Wheatstone bridge or null balance-
type instrument.

4. Motor must be dry or free from direct contact with liq-
uid refrigerant.

Make This Critical Test--INot advisable unless above
conditions are met.) Be sure all power is off. Discharge all
capacitors. Remove wires from terminals C, S and R. Place
instrument probes together, determine probe and lead wire
resistance. Check resistance readings from C-R, C-S and R-
S. Subtract instrument probe and lead resistance from each
reading. If any reading is within _+ 20% of known resis-
tance, motor is probably normal. Usually a considerable dif-
ference in reading is noted if a turn-to-turn short is present.

SYSTEM CLEAN-UP AFTER BURNOUT

Turn off all power to unit before proceeding. Wear
safety glasses and gloves when handling refrigerants.
Acids formed as a result of motor burnout can cause
burns.

NOTE: To analyze level of suspected contamination from
compressor burnout, use Total Test. See your DISTRIBU-
TOR/BRANCH.

Some compressor electrical failures can cause motor to
burn. When this occurs, by-products of burn, which include
sludge, carbon and acids contaminate system. If burnout is
severe enough, system must be cleaned before replacement
compressor is installed. The 2 types of motor burnout can
be classified as mild or severe.

In m//d burnout, there is little or no odor detectable. Com-
pressor oil is clear or slightly discolored. An acid test of
compressor oil will be negative. This type of failure is
treated the same as mechanical failure. Liquid line strainer
should be removed and liquid line filter drier installed.

In a severe burnout, there is a strong, pungent, rotten egg
odor. Compressor oil is very dark. Evidence of burning may

be present in tubing connected to compressor. An acid test
of compressor off will be positive. Complete system must be
reverse flushed with refrigerant. AccuRater or TXV must

be cleaned or replaced. In a heat pump, accumulator and
reversing valve are replaced. These components are also
removed and bypassed during reverse flushing procedure.
Remove and discard liquid line strainer. After system is
reassembled, install liquid and suction line filter driers, run
system for 2 hours. Discard both driers, install new liquid
line drier only.

COMPRESSOR REMOVAL AND REPLACEMENT

Once it is determined that compressor has failed and the
reason established, compressor must be changed.

Wear safety glasses and gloves when handling refriger-
ants and when using brazing torch.

1. Shut off all power to unit.

2. Remove all refrigerant from system until pressure
gauge reads 0 psi.

3. Disconnect electrical leads from compressor. Discon-
nect or remove crankcase heater and rvmove compres-
sor holddown bolts

4. Cut compressor from system with tubing cutters. Do
not use brazing torch for compressor removal. Oil
vapor may ignite when compressor is disconnected.

5. Scratch matching marks on stubs in old compres-
sor. Make corresponding marks on replacement
compressor.

6. Use torch to remove stubs from old compressor and to
reinstall them in replacement compressor.

7. Use copper couplings to tie compressor back into
system.

8. Evacuate system, recharge, check for normal system
operation.-- Scroll Compressor--The scroll compressor pumps refriger-

ant through the system by the interaction of a stationary
and an orbiting scroll (see Fig. 25). Because of the nearly
continuous suction and discharge pressure, the low pulsa-
tions make the use of an external muffler generally unneces-
sary. Since the scroll compressor has no dynamic suction or
discharge valves, vibration is minimal sound levels are low
and it is very tolerant of stresses caused by debris, liquid
slugging and flooded starts. The need for an accumulator or
a crankcase heater is eliminated. Due to the design of the
scroll compressor, the internal compression components
always start unloaded (equalized pressures) thereby elimi-
nating the need for start assist devices, such as a PTC
thermistor or a start capacitor and relay. The white oil
(Sontex 200LT) used in the scroll is compatible with 38GS
off, which can be used if additional oil is required.

TROUBLESHOOTING

Troubleshooting mechanical or electrical problems in a
scroll compressor is the same as for a reciprocating com-
pressor, except that a pumpdown procedure should never be
used to determine if the scroll compressor is pumping. For
scroll compressors, the compressor current must be com-
pared with performance curves (pressures and voltages) and
deviations greater than +/-15% may indicate a faulty
compressor. If a pumpdown procedure were used, the scroll
compressor is capable of pumping into a vacuum very
quickly which could cause fusite arcing and compressor
failure.
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Scroll Gas Flow
Compression in the scroll is
created by the interaction of
an orbiting spiral and a
stationary spiral. Gas enters
an outer opening as one of the
spirals orbits.

The open passage is sealed off As the spiral continues to orbit,
as gas is drawn into the spiral, the gas is compressed into an

increasingly smaller pocket.

By the time the gas arrives at Actually, during operation, all
the center port, discharge six gas passages are in various
pressure has been reached, stages of compression at all

times, resulting in nearly con-
tinuous suction and discharge.

Fig. 25--Scroll Compressor
Refrigerant Flow

A90198

DISCHARGE THERMOSTAT

The scroll compressor has a discharge thermostat that a

reciprocating compressor does not have. This thermostat is

mounted in a well in the top of the compressor shell to sense
if the discharge temperature reaches 280 F and shutdown
the compressor to prevent damage to the compressor. When
the temperature of the thermostat reaches 130 F, power is

restored to the compressor. To determine if the thermostat
is operating properly, disconnect the wire to the thermostat.
Starting with the thermostat temperature at 130 F, increase
the temperature slowly to 280 {//-9) F. If the contact
opens, as indicated by an infinity reading on an ohmmeter,
before the temperature reaches 280 F, the thermostat must
be replaced.

Replacing Discharge Thermostat--See Fig. 26. To replace
the discharge thermostat, refer to the installation instruc-
tions packaged with the replacement Discharge Thermostat
Kit.

Refrigeration System
REFRIGERATION CYCLE
In a refrigerant system, refrigerant moves heat from one

place to another. It is useful to understand flow of refriger-
ant in a system. In a straight cooling system, compressed
hot gas leaves compressor and enters condensing coil. As
gas passes through condenser coil it rejects heat and con-
denses into liquid. The liquid leaves condensing unit
through liquid line and enters metering device at indoor coil.

BLUESEALANT PRONG

CAP

THERMAL GREASE

._GROMMETpTHERMOSTAT
A90196

Fig. 26--Location of Discharge Thermostat

As it passes through metering device, it becomes a gas-
liquid mixture. As it passes through indoor coil, it absorbs
heat and refrigerant is again changed to gas. The gas is
returned to compressor, where it is compressed to a hot gas,
and cycle repeats.

In a heat pump, the basic cycle is the same. See Fig. 27.

Reversing valve in system decides which coil, indoor or out-
door, becomes evaporator or condenser. In heating mode,
indoor coil is condenser. It rejects heat into the home after
heat is absorbed by outdoor evaporator coil. Thus, home is

heated.

In cooling cyc/e, indoor coil becomes evaporator. It absorbs
heat from home and rejects it out-of-doors through outdoor
condenser coil. Thus, home is cooled.

A unique feature of the heat pump is that metering devices
are designed to meter refrigerant in one direction of
and allow refrigerant to pass unhindered in other direction.
If indoor metering device is metering refrigerant, outdoor
device bypasses refrigerant and vice versa. This allows both
coils to serve a dual function.

LEAK DETECTING

Always wear safety glasses and gloves when handling
refrigerants.

New installations should be checked for leaks prior to com-
plete charging.

If a system has lost all or most of its charge, system must
be pressurized again, up to approximately 150 Ib minimum.
This can be done by adding refrigerant, using normal charg-
ing procedures. Or it may be pressurized with nitrogen {less
expensive than refrigerant). Nitrogen also leaks faster than
R-22 and is not absorbed by refrigeration oil. Nitrogen can-

not, however, be detected by a leak detector {See Fig. 28}.

Due to the high pressure of nitrogen, it should never be
used without a pressure regulator on the tank.
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On the other hand, leaks in a system pressurized with refrig-
erant can be spotted with a leak detector which detects
extremely small refrigerant leaks. This discussion assumes
that system is pressurized with either all refrigerant or a

mixture of nitrogen and refrigerant.
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Fig. 27--Heat Pump Refrigerant Flow Diagrams

If system has been operating for some time, make first
check for a leak visually. Since refrigerant carries a small
quantity of oil, traces of oil at any joint or connection is an
indication the refrigerant is leaking at that point.

A simple and inexpensive method of testing for leaks is to
use soap bubbles. Any solution of water and soap may be
used.

Soap solution is applied to all joints and connections in sys-
tem. A small pinhole leak is located by tracing bubbles in
soap solution around leak.

Use electronic leak detector to check for leaks. This unques-
tionably is the most efficient and easiest method for check-
ing for leaks. There are various types of electronic leak
detectors. Generally speaking, they are all portable, most
are lightweight, and consist of a box with several switches
and a probe or sniffer. Detector is turned on and probe is
passed around all fittings and connections in system. Leak
is detected by either a movement of a pointer on detector
dial, by a buzzing sound or a light.

In all instances, when a leak is found, system charge must
be bled down and leak repaired before final charging and
operation. After leak is repaired, evacuate system, and re-
charge with correct refrigerant charge. Fig. 28--Leak Detector

A88401

BRAZING

When brazing is required in the refrigeration system certain
basics should be remembered. The following are a few of the
basic rules.

1. Clean joints make the best joints, which can be
achieved by:
a.) Removing all oxidation from surfaces to a shiny fin-

ish before brazing.
b.) Removing all flux residue with brush and water

while material is still hot.
2. Use "sll-fos" or "fos-copper" for copper to copper only.

No flux is required.
3. Sliver solder is used on copper to brass, copper to steel

or copper to copper. Flux is required when using sliver
solder.

4. Fluxes should be used carefully. Avoid excessive appli-
cation and do not allow fluxes to enter into the system.

5. Proper brazing temperature of copper is when it is
heated to a dull red color.

This section on brazing is not intended to teach a technician
how to braze. There are books and classes which teach and
refine brazing technique. The above basic points are listed
only as a reminder.
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SERVICE VALVES

{See Fig. 29.) Service valves provide a means for holding
original factory charge in outdoor unit prior to hookup to
indoor coll. They also contain gauge ports for measuring
system pressures, and provide shutoff convenience for cer-
tain types of repairs.

The service valves in the condensing unit or outdoor unit on
a heat pump come from the factory front seated. This means
that the refrigerant charge is isolated from the line set con-
nection ports, or AccuRater. After connecting the sweat
adapter to the liquid service valve of a heat pump, the
valves are ready for brazing. The interconnecting tubing
(line set) can be brazed to the service valves using either sil-
ver bearing or non-sliver bearing brazing material. Consult
local codes. Before brazing the line set to the valves, the
belled ends of the sweat connections on the service valves
must be cleaned so that no brass plating remains on either
the inside or outside of the bell joint. To prevent damage to
the valve and/or "0" ring, use a wet cloth or other accepted
heat sink material on the valve before brazing. To prevent
damage to the unit corner post, use a metal barrier between
brazing area and unit.

After the brazing operation and the refrigerant tubing and
evaporator coil have been purged or evacuated, the valve



stem can be turned counterclockwise until it backseats,
which releases refrigerant into tubing and evaporator coil.
System can now be operated.

The service valves must be backseated {turned counter-
clockwise until seated) before the service port caps can be
removed and hoses of gauge manifold connected. In this

position, refrigerant has access from and through outdoor
and indoor unit.

The service valve stem cap is tightened to 20 +/- 2 ft/Ibs

torque and the service port caps to 9 +/- 2 ft/Ibs torque. The
seating sudace of the valve stem and service ports have a

knife set edge against which the caps are tightened to attain
a metal to metal seal. If accessory pressure switches are

used, the service valve must be cracked. Then, the knife set
stem cap becomes the primary seal.

The service valve cannot be field repaired, therefore only a

complete valve or valve stem and service port caps are

available for replacement.

If the service valve is to be replaced, a metal barrier must
be inserted between the valve and the unit, to prevent dam-
aging the unit exterior from the heat of the brazing
operations.

Wear safety glasses and gloves when handling
refrigerants.

Pumpdown Procedure--Service valves provide a convenient
shutoff valve useful for certain refrigeration system repairs.
System may be pumped down to make repairs on low side
without losing complete refrigerant charge.

1. Attach pressure gauge to suction service valve gauge
port.

2. Frontseat liquid line valve.

3. Start unit in cooling mode. Run until suction pressure
reaches 5 psig {35 kPa).

4. Shut unit off. Frontseat suction valve.

5. Vent remaining pressure to atmosphere.

NOTE: All outdoor unit coils will hold only factory-supplied
amount of refrigerant. Excess refrigerant such as in long
line applications, may cause unit to relieve pressure through
internal pressure relief valve {indicated by sudden rise of
suction pressure) before suction pressure reaches 5 psig {35
kPa). If this occurs, shut off unit immediately, frontseat
suction valve, and vent remaining pressure to atmosphere.

ACCURATER" {BYPASS TYPE) COMPONENTS

AccuRater piston, see Fig. 30, has a relrigerant metering
hole through it. Retainer forms a stop for piston in refriger-
ant bypass mode, and a sealing surface for liquid line flare
connection. To check, clean or replace piston:

1. Shut off power to unit.

2. Pump unit down using Pumpdown Procedure described
in this Service Manual.

3. Loosen flare nut and remove liquid line flare connection
from AecuRater.

4. Pull retainer out of body, being careful not to scratch
flare sealing surface. If retainer does not pull out eas-
ily, carefully use locking pliers to remove it.

5. Slide piston out by inserting a small soft wire, with
small kinks, through metering hole. Do not damage
metering hole, sealing surface around piston cones or
fluted portion of piston.

Fig. 29--Service Valves

6. Clean piston refrigerant metering hole.

7. Install a new retainer O-ring or retainer assembly
before reassembling bypass-type AccuRater.

8. Tighten flare nut on stub-out tube to AccuRater.

REVERSING VALVE
In heat pumps, changeover between heating and cooling
modes is accomplished with a valve that reverses flow of
refrigerant in system. See Fig. 31. This reversing valve
device is easy to troubleshoot and replace. The reversing

valve solenoid can be checked with power off with an ohm-
meter. Check for continuity and shorting to ground. With
control circuit {24-vi power on, check for correct voltage at

solenoid coil. Check for burned or overheated solenoid.

With unit operating, other items can be checked,
frost or condensate water on refrigerant lines.

The sound made by a reversing valve, as it begins or ends
defrost, is a loud whooshing noise, as reversing valve
reverses, and pressures in system equalize. An experienced
service person detects this sound and uses it as a valuable
troubleshooting tool.

Using a remote measuring device, check inlet and outlet line

temperatures. Do not touch lines. If reversing valve is oper-
ating normally, inlet and outlet temperatures on appropri-
ate lines should be close. Any difference would be due to

heat loss or gain across valve body. Temperatures are best
checked with a remote reading electronic-type thermometer
with multiple probes. Route thermocouple leads to inside of
coil area through service valve mounting plate area under-
neath coil. Figs. 32 and 33 show test points {TP} on revers-

FLARE NUT

FLARE
CONNECTION A87079

Fig. 30--AccuRater Components
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Fig. 31mReversing Valve

A88398

ing valve for recording temperatures. Insulate points for
more accurate reading.

If valve is defective: Shut of[ all power to unit. Remove all
charge from system.

Remove solenoid coil from valve body. Remove valve by
cutting it from system with tubing cutter. Repair person
should cut in such a way that stubs can be easily rebrazed
back into system. Do not use hacksaw. This introduces
chips into system that cause failure. After defective valve is
removed, wrap it in wet rag and carefully unbraze stubs.
Save stubs for future use. Because defective valve is not
overheated, it can be analyzed for cause of failure when it is
returned.

Braze new valve onto used stubs. Keep stubs oriented cor-
rectly. Scratch corresponding matching marks on old valve
and stubs, and new valve body, to aid in lining up new valve
properly. When brazing stubs into valve, protect valve body
with wet rag to prevent overheating.

Use slip couplings to install new valve with stubs back into
system. Even if stubs are long, wrap valve with a wet rag to
prevent overheating.

After valve is brazed in, check for leaks. Evacuate and
charge system. Operate system in both modes several times
to be sure valve functions properly.

THERMOSTATIC EXPANSION VALVES (GENERAL)
The types of thermostatic expansion valves most commonly
used in condensing unit and heat pump systems are as
follows:

RPB (Rapid Pressure Balance)--Has a special bleed port
that allows rapid bleed-through of pressure after system
shutdown until pressure equalization occurs within approxi-
mately 1 to 2 minutes.

30% Bleed Port--Has small bleed port that allows slow
bleed through after system shutdown until pressure equal-
ization occurs within approximately 5 to 10 minutes.

Hard Shut-Off--Has no bleed port and allows no bleed
through after system shut down. No pressure equalization
occurs. Because of unequalized system pressures, a start
capacitor and relay must be installed to start the
compressor.

THERMOSTATIC EXPANSION VALVE (BI-FLOW)
The standard thermostatic expansion valve is a metering

FROM INDOOR COIL VIA

Fig. 32--Reversing Valve (Cooling Mode
or Defrost Mode, Solenoid Energized)

TO ACCUMULATOR TO INDOOR COIL
FROM OUTDOOR SERVICE VALVE ON
COIL OUTDOOR COIL

t FOR ACCURATE- READING ,,TP-2

DISCHARGE LINE

ELECTRONIC
THERMOMETER

A88341

Fig. 33--Reversing Valve (Heating
Mode, Solenoid De-Energized)

device that is used in condensing and heat pump systems to
adjust to changing load conditions by maintaining a pre-set
superheat temperature at the outlet of the evaporator coil.
The volume of refrigerant metered through the valve seat is
dependent upon:

1. Superheat temperature sensed by cap tube sensing
bulb on suction tube at outlet of evaporator coil. As
long as this bulb and cap tube contains some liquid
refrigerant, this temperature is converted into suction
pressure pushing downward on the diaphragm, which
tends to open the valve via the pushrods.

2. The suction pressure at the outlet of the evaporator
coil is transferred via the external equalizer tube to the
underside of the diaphragm.

3. The needle valve on the pin carrier is spring loaded,
which also exerts pressure on the underside of the dia-
phragm via the pushrods, which tends to close the
valve. Therefore, bulb pressure equals evaporator pres-
sure (at outlet of coil) plus spring pressure. If the load
increases the temperature increases at the bulb, which
increases the pressure on the topside of the diaphragm
which pushes the pin carrier away from the seat, open-
ing the valve and increasing the flow of refrigerant.
The increased refrigerant flow causes increased leaving
evaporator pressure which is transferred via the equal-
izer tube to the underside of the diaphragm which with
the pin carrier spring pressure tends to close the valve
and the refrigerant flow is effectively stabilized to the
load demand with negligible change in superheat. The
bi-flow thermostatic expansion valve is used on split
system heat pumps. In the cooling mode, the TXV
operates the same as a standard TXV as previously
explained. See Fig. 34. However, when" the system is
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ant flow is reversed. The bi-flow TXV has an additional
internal check valve and external tubing (see Fig. 35).
These additions allow the refrigerant to by-pass the
TXV when refrigerant flow is reversed, with only a 1 to
2 psig pressure drop through the device. When the heat
pump switches to the defrost mode, the refrigerant
flows through a completely open (unthrottled) TXV,
the bulb is sensing the residual heat of the outlet tube
of the coil that had been operating in the heating mode
(about 85 F and 155 psig). This temporary unthrottled
valve decreases the indoor pressure drop which in turn
increases the refrigerant flow rate, decreases overall
defrost time, and enhances defrost efficiency.

COIL REMOVAL
Coils on this family of units are easy to remove if required
for compressor removal, or to replace coil. Shut off all power
to unit. Remove refrigerant from system through service
valves.

Wear safety glasses and gloves when handling
refrigerants.

1. Remove top cover (See Removing Top Cover).
2. Remove access panel.
3. Remove information plate.
4. Remove control box.
5. Remove coil grill.
6. Remove right corner post.

Avoid possibility of fire and personal injury by cutting
tubing.

7. Use midget tubing cutter to cut liquid and vapor lines
at both sides of coil. Cut in convenient location for easy
reassembly with copper slip couplings.

8. Remove the screw holding left tube sheet to base pan
flange.

10. Reverse procedure to reinstall coil.

LIQUID LINE STRAINER
The liquid line strainer is brazed into the liquid line between
where it exits the condenser coil and is routed in the base
pan to the liquid service valve. The strainer catches any
debris that may be in the system. If it becomes plug
system operation and pressure becomes abnormal and thW
compressor may become hot and cycle off on the overloads
or pressure relief.

If the strainer must be replaced, shut off all power to the
unit and purge all refrigerant from the system. Use only
midget tubing cutter and cut tubing as close to strainer as
possible. If tubing is too short to braze in replacement
strainer, braze a coupling and necessary additional tubing
on existing tubing. Strainer cannot be installed backward
because one end has a male and the other end a female con-
nection and an arrow is embossed on the strainer body. The
arrow and the male fitting points towards the service valve.
Before brazing, insert a metal barrier between brazing area
and the unit to prevent damage to unit. Evacuate and
charge unit with refrigerant. Start unit and check for nor-
real system operation.

ACCUMULATOR
The accumulator is a device always found in heat pumps
and in some condensing unit models. Under some light load
conditions on indoor coils (on outdoor coil with heat pump in
heating mode), some liquid refrigerant is present in suction
gas returning to compressor. The accumulator stores liquid,
allows it to boil off into a vapor so it can be safely returned
to compressor. Since compressor is designed to pump refrig-
erant in its gaseous state, introduction of liquid into it could
cause severe damage or total failure of compressor.
The accumulator is a passive device which seldom needs
replacing. Oecasionaliy its internal oil return orifice or bleei(
hole may become plugged. Some oil is containi in refriger-
ant returning to compressor. It cannot boil off in accumula-
tor with liquid refrigerant. The bleed hole allows a small
amount of oil and refrigerant to enter the return line where
velocity of refrigerant returns it to compressor. If bleed hole
plugs, oil is trapped in accumulator, and compressor will
eventually fail from lack of lubrication. If bleed hole is

DIAPHRAGM

INLET

BYPASS TXV

(CLOSED)

BYPASS TUBE

CAPILLARY TUBE

BULB

EXTERNAL EQUALIZER TUBE

Fig. 34--TXV in Cooling Mode
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BYPASS TXV

rALVE
(OPEN)

BYPASS TUBE EXTERNAL EQUALIZER TUBE

Fig. 35--TXV in Heating Mode
A884

plugged, accumulator must be changed. Bleed hole is so
tiny, cleaning efforts usually are not successful. The
accumlator has a fusible element located in the bottom end
bell {see Fig. 36). This fusible element will melt at 430 F and
vent the refrigerant if this temperature is reached either
internal or external to the system. If fuse melts, the accu-
mulator must be replaced.
To Change Accumulator

1. Shut off all power to unit.
2. Remove all refrigerant from system.

NOTE: Coil may be removed for access to accumulator.
Refer to appropriate sections of Service Manual for
instructions.

Wear safety glasses and gloves when working on refrig-
erants and when using brazing torch.

3. When accumulator is exposed, remove it from system
with tubing cutter.

4. Scratch matching marks on tubing stubs and old
accumulator. Scratch matching marks on new
accumulator.

5. Unbraze stubs from old accumulator and braze into
new accumulator.

6. Thoroughly rinse any flux residue from joints and
paint with corrosion-resistant coating such as zinc-rich
paint.

7. Reinstall accumulator into system with copper slip
couplings.

8. Evacuate and charge system.
Pour and measure oil quantity (if any) from old accumula-
tor. If more than 20% of oil charge is trapped in accumula-
tor, add oil to compressor to make up for this loss.

CONTAMINANT REMOVAL

Whenever a system is exposed to atmospheric conditions
for a short period of time (less than 5 minutes) such as dur-
ing part replacement, it is necessary to purge the system to
remove any contaminants which may have entered the sys-

19

tern. The theory behind purging is to use a high velocity
charge of refrigerant vapor to blow contaminants from the
system. About 1/2 to 1 pound of the same refrigerant used
in the system is used to flow from the refrigerant cylinder
into the unit through the liquid service valve, through the
system and out of the system through the vapor service
valve, carrying any contaminants with it. If exposure is
more than 5 minutes, the system must be evacuatel.
Evacuation

Proper evacuation of a unit will remove non-condensibles
and assure a tight dry system before charging. The two
methods used to evacuate a system is the deep vacuum
method and the triple evacuation method.
Deep Vacuum Method

The deep vacuum method requires a vacuum pump capable
of pulling a vacuum of 1000 microns and a vacuum gauge
capable of accurately measuring this vacuum depth. The
deep vacuum method is the most positive way of assuring a
system is free of air and liquid water.

Triple Evacuation Method
The triple evacuation method can be used where the vacuum
pump is capable of pumping down to only 28-ins. of mercury

ACCUMULATOR

L’’43o*FUSE ELEMENT

Fig. 36--Accumulator
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T e procedure is to pump the system down
cury vacuum and allow pump to continue to operate for
additional 15 minutes. Then the service valves are closed
and the vacuum pump is shut off. A refrigerant cylinder is

than connected to the system and opened until system pres-
sure is 2 psig, and close the service valve. Allow system to
stand for one hour, during which time the dry refrigerant
will be able to diffuse throughout the system, absorbing
moisture. This procedure is repeated 3 times after which the
system will be free of any contaminants and water vapor.

SYSTEM CHARGING

For all approved combinations, system must be charged cor-
rectly for normal system operation and reliable operation of
components.

Always wear safety glasses and gloves when handling
refrigerants.

If system has lost all charge, weigh in charge using dial-a-
charge or digital scale.

If system has some charge, the Heating Check Charts publi-
cation should be referred to in order to calculate the correct
amount of refrigerant to be added. Refrigerant should be
added when the system is running. System charge should be
fine-tuned by using the superheat or subcooling method,
whichever is appropriate. These methods are covered later
in this manual.

NOTE: Heat pump check charts are for checking charge
and performance and for adding a small amount of charge.
During heating mode, correct method of charging is the

weight method. In heating mode, check should be made
approximately 15 minutes after a defrost, with unit running
with a clean coil. In cooling cycle, system should run at
least 10 minutes for temperatures and pressures to stabi-
lize. All charts assume there are no system abnormalities
and indoor coil airflows are correct. If system abnormalities
exist, correct them before checking system charge.

CHECKING CHARGE

Superheat charging is the process of charging refrigerant
into a system until the temperature {superheat} of the suc-
tion gas entering the compressor reaches a prescribed value.
Small variations of charge affect suction gas superheat tem-
peratures greatly. Therefore, this method of charging is
very accurate. This method can be used only on split system
condensing units and heat pumps (operating in the cooling
mode}, with fixed restrictor type metering devices such as;
AccuRater, cap tube, etc. For units using a thermostatic
expansion valve, the subcooling method must be used. Heat
pumps must be operating in the cooling mode. To charge by
superheat, a serviceman will need an accurate superheat
thermocouple or thermistor type thermometer {do not use
mercury or small dial type thermometers as they are not
adequate for this type of measurement}, a sling psychrome-
ter and a gauge manifold. Then using the following
procedure:

Superheat Charging Method
1. Operate unit a minimum of 10 minutes before checking

charge.
2. Measure vapor pressure by attaching a gauge to vapor

valve service port.
3. Measure vapor line temperature by attaching a service

thermometer to unit vapor line near vapor valve. On a

ter for accurate readings.
4. Measure outdoor air dry-bulb temperature with a sec-

ond thermometer.
5. Measure indoor air (entering indoor coil wet-bulb tern-

perature with a sling psychrometer.
6. Locate outdoor temperature and evaporator entering

air wet-bulb temperature in Table 1. At this intersec-
tion note the superheat.

7. Locate superheat temperature located in previous step
and vapor pressure in Table 2. At this intersection note
vapor line temperature.

8. If unit has a higher vapor line temperature than
charted temperature, add refrigerant until charted tem-
perature is reached.

9. If unit has a lower vapor line temperature than charted
temperature, bleed refrigerant until charted tempera-
ture is reached.

10. If outdoor air temperature or pressure at vapor valve
changes, charge to new vapor line temperature indi-
cated on chart.

11. This procedure is valid, independent of indoor air

quantity.

Subcooling Charging Method

1. Operate unit a minimum of 15 minutes before checking
charge.

2. Measure liquid service valve pressure by attaching an

accurate gauge to the service port.
3. Measure the liquid line temperature by attaching an

accurate thermistor type or electronic thermometer to

the liquid line near the outdoor coil.

4. Refer to Table 3 to find required subcooling tempera-
ture for unit. Find the point at which the required sub-
cooling temperature intersects the measured liquid
service valve pressure on Table 4.

5. To obtain the required subcooling temperature at a

specific liquid line pressure, add refrigerant if liquid
line temperature is higher than indicated or remove re-

frigerant if temperature is lower. Allow a tolerance
of _+3F.

CARE AND MAINTENANCE
To assure high performance and minimize possible equip-
ment malfunction, it is essential that maintenance be per-
formed periodically on this equipment. The frequency with
which maintenance is performed is dependent on such fac-
tors as hours of operation, geographic location and local
environmental conditions.

WARNING

Disconnect all electrical power to unit before perform-
ing any maintenance or service on outdoor unit.
Remember also to disconnect power supply to air han-
dler as this unit supplies low-voltage power to the out-
door unit.

The minimum maintenance that should be performed on
this equipment is as follows:

1. Check outdoor coil for cleanliness each month during
the heating {heat pump only) or cooling season and
clean as necessary, but clean at least once each heating
(heat pump only) and cooling season.
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2. Check fan motor and blade for cleanliness each heating
and cooling season and clean as necessary.

3. Check electrical connections for tightness and controls
for proper operation each heating (heat pump only) or
cooling season and service as necessary.

CAUTION

Because of possible damage to the equipment or per-
sonal injury, maintenance should be performed by qual-
ified persons only.

Coil Cleaning--Remove top cover. Refer to section "Remov-
ing Top Cover" of this manual.

Coil fin damage can result in higher operating costs or
compressor damage. Do not use flame, high-pressure
water, steam, volatile or corrosive cleaners on fins or
tubing.

Clean coil using vacuum cleaner and its crevice tool. Move
crevice tool vertically, close to area being cleaned, making
sure tool touches only the dirt on the fins and not the fins.
To prevent fin damage, do not scrub fins with tool or move
tool horizontatly against fins.

If oil deposits are present, spray coil with ordinary house-
hold detergent. Wait ’10 minutes, proceed to next step.

Table 1--Superheat Charging Table

Outdoor INDOOR COIL ENTERING AIR TEMP (F WB)
50 52 54 56 58 60

55 9 12 14 17 20 23
60 7 10 12 15 18 21
65 6 10 13 16 19
70 7 10 13 16
75 6 9 12
80 5 8
85

05

105
110
115

--Do notattemptto chaesystem under thesecondltions or mfgerant

62 64 66 68 70 72 74 76
26 29 32 35 37 40 42 45
24 27 30 33 35 38 40 43
21 24 27 30 33 38 38 41
19 21 24 27 30 33 36 39
15 18 21 24 28 31 34 37
12 15 18 21 25 28 31 35
8 11 15 19 22 26 30 33
5 9 13 16 20 24 27 31

6 10 14 18 22 25 29
8 12 15 20 23 27
5 9 13 17 22 26

6 11 15 20 25
8 14 18 23

slugglngmayoccun

Table 2--Required Vapor Temperature (F)
Superheat

0
61.5

37
67.1

VAPOR PRESSURE AT SERVICE PORT psi,
70.0 76.0
41

79.2

47

82.4 85.7

51
2 37 39 41 43 49 51 53
4 39 41 43 45 51 53 55
6 41 43 45 47 53 55 57

47

51

10
12

47

51
14

51

57

47
57

6149
51

57

61

16

73.0
43 45
45 47
47 49
49 51
51 53
53 55
55 57
57 59
59 61
61 63
63 65
65 67
67 69
69 71
71 73
73 75
75 77

79 81
81 63

18

61

67
53 55 57 59 65 67 69

26 65 57 59 61 67 69 71
22 57 59 61 63 69 71 73
24 59 61 63 65 71 73 75
26 61 63 65 67 73 75 77
28 63 65 67 59 75 77 79
30 65 67 69 71 77 79 81

81

87

32 67 59 71
34 69 71 73
36 71 73 75

75

81

81

73 75
75

87
87 89
89 91
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Table 3--Subcooling at Liquid Sentlce Value
38TG 38TH 38TK 38TM 38TR 38SQ-

2OO
8.0 9.0 10.0 11.0 12.0 10.0
SEER SEER SEER SEER SEER SEER
SERIES SERIES SERI. SERi. S’ES SER’"

SiZE 300 310 300 ---6 310 300 300 300

014 14 14 14 6
018 17 17 14 14 14 7 7 8

024 13 13 17 17 17 8 8 12 11 13
030 15 15 9 10 10 6 6 9 10 11

036 13 12 16 16 16 12 12 13 12 8
042 13 13 16 19 19 12 12 11 15 11
048 15 14 18 14 18 14 14 10 11 11
060 19 22 18 18 18 14 14 12

NYO 38YH 38YK 38YR
8.0 9.0 10.0 12
SEER SEER SEER SEER
SERI. SERIES SERIES SERIF

300 320 300 310 300 310 300

18 18 18 16 16 11 11 9

18 18 18 16 16 11 11 11
13 13 13 20 20 10 10 9

18 18 18 14 14 10 10 9

13 11 11 18 18 15 15 11

22 17 15 19 14 13 13 10
23 23 23 13 13 14 14 12

Table 4

Pressure (PSIG)
at Service 0 5 10 15 20 25

134 76 71 66 61 56 51
141 79 74 69 64 59 54
148 82 77 72 67 62 57
156 85 80 75 70 65 60
163 88 83 78 73 68 63
171 91 86 81 76 71 66
179 94 89 84 79 74 69
187 97 92 87 82 77 72
196 IO0 95 90 85 80 75
205 103 96 93 88 83 78
214 106 101 96 91 86 81

233 112 107 102 97 92 87
243 115 110 105 100 95 90
253 118 113 108 103 98 93
264 121 116 111 106 101 96
274 124 119 114 109 104 99
285 127 122 117 112 107 102
297 130 125 120 115 110 105
309 133 128 123 118 113 108
21 136 131 126 121 116 111
331 139 134 129 124 119 114

346 142 137 132 127 122 117
359 145 140 135 130 125 120

Using garden hose, spray coil vertically downward with con-
stant stream of water at moderate pressure. Keep nozzle at
a 15 to 20 degree angle, about 3-ins. {76 ram) from coil face
and 18-ins. {457 ram} from tube. Spray so debris is washed
out of coil and basepan.

Restore power to unit.

Electrical Controls and Wiring

Disconnect power to both the outdoor and indoor units.
Check all electrical connections for tightness. Tighten all
screws on electrical connections. If any connections appear
to be burned or smokey, disassemble the connection, clean
all parts and stripped wires and reassemble. Use a new con-
nector if old one is burned or corroded and crimp tightly.
Reconnect electrical power to the indoor and outdoor units
and observe unit through one complete operating cycle.

If there are any discrepancies in the operating cycle, trou-
bleshoot, find the cause and correct.

Refrigerant Circuit

Check the refrigerant charge using the superheat or sub-
cooling method, whichever is applicable, and if low on
charge, check unit for leaks using an electronic leak detec.B
tor. If leak{s) is/are found, purge or isolate chare"
{pumpdown) if applicable, make necessary repairs; evacuate
and re-charge and operate unit through entire cycle.

Final Check Out

After the unit has been operating, the following items
should be checked.

1. Check that the unit operational noise is not excessive
due to vibration of component, tubing, panels, etc., and
if present, isolate problem and correct.

2. Check to be sure caps are installed on service valves
and that they are tight.

3. Check to be sure tools and loose parts and debris are
removed from the unit.

4. Check to be sure all panels and screws are in place and
tight.

Cleaning Outdoor Fan Motor and Blade

1. Remove fan motor and blade. Refer to section "Remov-
ing Fan Motor Assembly" of this manual. Be careful
not to bend or dent fan blade.

2. Clean motor and blade with soft brush or cloth. Be
carehd not to disturb balance weights on fan blade.

3. Check fan blade setscrew for tightness.
4. Reinstall fan motor and blade to top cover and check

for alignment.
5. Reinstall top cover and position blade as per Fig. 15.

6. Reconnect electrical power and check fan for proper
operation.

22

Desert & Seacoast Locations

Special consideration must be given to the installation and
maintenance of condensing units and heat pumps installed
in seacoast or desert locations. This is because salt impreg-
nated sand (seacoast) and alkali impregnated sand (desert)
adheres to the aluminum fins of the coil and can cause pre-
mature coil failure due to corrosion from salt, alkali and
moisture.

Preventative measures can be effected during installations,

1. Locating the unit on side of structure opposite the pre
vailing winds.



2. Elevating the unit to height where drifting sand cannot
pile up against coil. Four inch high mounting feet or an
18-in. high mounting rack are available as accessories
and can be used to elevate the unit.

Maintenance:

1. Frequent inspection of coil and base pan especially
after storms and/or high winds and,

2. Cleaning coil by flushing out sand from between coil
fins and out of base pan as frequently as inspection
determines necessary.

3. In "off season," covering with cover that allows air to
circulate through but prevents sand from sifting in
(such as canvas material). Do not use plastic; plastic
will hold moisture.
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HIIE&TING COOUNG

38T
Air Conditioning Units

Wiring Diagrams
Size 014-060

Index
Label Dial.ram

Model V.Ph-Hz (On Umt) Fill. No.
2081230-1-60 315856-40138TG-014---30

38TG.018-.-30
38TG-024--30
38TG-030--30
38TG-036--30
38TG-036--31
38TG.GI2.-30
38TG-042--31
38TG-042--32
38TG-048--31
38TH-014-30
38TH-014---30...DL
38TH-018--30
38TH-O18-.-30...DL
38TH-024--30
38TH-024---30...DL
38TH-030--30
38TH-030---30...DL
38TH-030---31
38TH-030---31...DL
38TH-036--30
38TH-036--30...DL
38TH-042--31
38TH-042--31...DL
38TH-042--33
38TH-042---33...DL
38TH-048---30
38TH.048--30...DL
38TH-048--31
38TH-048-.-31...DL
38TH-048--32
38TH-048--32...DL
38TK-018--30
38TK-018--30_.OL
38TK-024--30
38TK-024--30...DL
38TK-030--30
38TK-030--30...DL
38TK-030--31
38TK-030--31 ...DL
38TK-030---32
38TK-030--32...DL
38TK-036---30
38TK-036---30...DL
38TK-036--31
38TK.036---31...DL
38TK-036.-.32
38TK-036.-.32...DL
38TK-042---30
38TK-042---30...DL
38TK-042--31
38TK-042---31...DL
38TK-048---30
38TK-048---30...DL
38TK-048---31
38TK-048---31.LDL
38TM-018--30...DL
38TM-024--30..DL
38TM-O30--30...DL

38TM-036--30...DL
38TM-042--30...DL
38TM.048-.30...DL
38TMX024---30
38TMX030--30
38TMX036---30
38TMX042--30
38TR-024---30
38TR-030---30
38TR-036---30
38TR-042.--30
38TR-048---30
38TG-060---30
38TG-060---31
38TH-060.--30
38TH-060---30...DL
38TK.060-.30
38TK-060---30...DL
38TK.060---30

208/230-1-60 313934-401

Manufacturer resentes the dght to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.

Book 4 PC 101 Catalog No. 563-956 Printed in U.S.A. Form 38T-SW Pg 10-90 Replaces: 38T-4W
Tab 3a 2a



Index--Cont’d

38TG<)30--50
38TG<)3-50
38TG<)36---51
38TG<)36--60
38TG4)36--61
38TG42--50
38TG4)42--51
38TG12--52
38TG-042--60
38TG.042---61
38TG-042--62
38TG4)48--1
38TG4)48--61

38TG<)60--51
38TG4)60--60
38TG4)60--61
38TH<)30--50...DL
38TH<)36--50...DL
38TH)36.-60...DL
38TH42--51...DL
38TH42--53..DL
38TH-042--61...DL
38TH42--63...DL
38TH<)48--50...DL
38TH4)48--S1_DL
38TH<)48--52...DL
38TH4)48--60...DL
38TH<)48--61_.DL
38TH<)48--62...DL
38TH4)60--50...DL
38TH__. _-___nL
38TG4)20--70
38TG-n_r,-..70

38TG-030--80
38TG-030--90
38TG-035--80
38TG-035--90
38TG-040--81
38TG-040--91
38TG-050--80
38TG-050--90
38TG-060--80
38TG.060--90

V.Ph.Hz

2201240-1-50

220-3-50
3801415-3-50

m. Dmgmm
on u,)
313927-401

314758-401

312314-401
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Fig. 1--2081230 Volts, 1 Phase, 60 Hertz Units
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LP5 LOW PRESSURE SWITCH
L LOM OLTA
5C START CAPACITOR

SR START RELAY
TC AT COOLING
TG TIE ____.[ 313927-401 REV. B

A90091

Fig. 3--2081230 Volts, 3 Phase, 60 Hertz Units
460 Volts, 3 Phase, 60 Hertz Units
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CGPNENT COM(CTION

FIELD CONTTIL IIRING;

FIEIJ)M lllfllNII
Pltlwr011 CIINI. IIIRIN
FIELD SPLICE

Ck CkACIi0
CC COG.iNS

CH CRk’CAE HF.TER

CTD COI’INtESNI TIRE DELAY
0FH 0UTD FAN ROTOR
HV HIgH VOLTAeE
HPS HIH PflESIIIE SIiTCH

IFR IIO0( FkN RELAY
LLS LIGI. LINE LLIOIO YALVl

L LO ’LTAeE

Sit kqT RELY

314758-401 REV. C

A90092

Fig. 4--2201240 Volts, 1 Phase, 50 Hertz Units
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C CONNECTION

FIELD CONTROL WIRIN
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F

HI IT

L lT

V TA
TC AT

....J. 312314-401 REV. C

A90093

Fig. 5220 Volts, 3 Phase, 50 Hertz Units

3801415 Volts, 3 Phase, 50 Hertz Units
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
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SERIES 0, 1, 2
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-060

SERIF. 0, 1, 2
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
01(0

SERIES 0, 1, 2
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-060

SERIES 0, 1, 2

SEE DETAIL: A--/

014, 018, 024 8 0:30
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-060

SERIES 0, 1, 2

SEE DETAIL: A----’" 036
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-060

SERIES O, 1, 2

IL:A-
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"SPLIT SYSTEM’’
AIR CONDITIONER

38TG
018-00

SERIES O; 1, 2

SEE DETAII-:A--/
040

Utho in U.S.A. Page 9



"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-00

$ERIr , 1,

SEE DETAIL: A-’-/

I’1

II

060
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-060

SERIES O, 1, 2

SEE DETAIL: A--’" 04.__B
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-060

SERIES O, 1, 2

SEE DETAIL: A---/ 042
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-060

SERIES 0, 1, 2

PART DESCRIPTION

312210-702137
PANEL,SERVICE 312229-701138
POST,CORNER (NO 2) 312223-701138
PANEL,ACCESS (NOTE 1) 312226-752
GRILLE,INLET 312257-701
LOGO,CARRIER 312250-402
CLIP,SPEED

SCREW,CERAMIC
PAINT,TOUCH--UP(AMER.STERLING) 313974-751
PAINT,TOUCH UP(_MOUTAIN MIST) 313974-752
PAINT,TOUCH--UP 313974-755
NOTE 1: USE TOUCH-UP PAINT 313974-751 AMERICAN STERLING)
NOTE 2: USE TOUCH-UP PAINT 313974-752 MOUNTAIN

COMPRESSOR ASSEMBLY P031-1321
BOLT,SHOULDER P041-5301
GROMMET,RUBBER P041-5102
HEATER,CRANKCASE X
BLANKET,SOUND SHIELD X
PLUG,COMPRESSOR 312906-411
OIL,COMPRESSOR SUN-3GS

COMPLETE CONTROL BOX ASSEMBLY 312321o701
CONTROL 312235-401

CONTACTOR HN51 KC024
DUAL P291-2057

CAPACITOR,SINGLE X
CAPACITOR,START X
STRAP,DUAL CAPACITOR 72070CP7
STRAP,SINGLE CAPACITOR X
STRAP,START CAPACITOR X

START X
RELAY,START X
SWITCH,LOW PRESSURE (NOTE 3) X
SWITCH,HIGH PRESSURE X

38T6020700

P031-1823

38TG024300 38T6025700
220/240-1-50

P051-2131

X P041-4423
X 312908-401

P031-2722 P051-2731

312321-706
312235-401
HN51KC024
P291-3553

X

312321-704 312319-701
312235-402
HN52KC051

P291-2553 P291-3553
X X
X X X

303993-102
X X X
X X X
X X X
X X X

P041-4423
312908.401

312319-702
312235’.402
HN52KC051
P291-4553

X
X

X
X
X
X

X X X X

X HKO2YA447 X HKO2YA447

LUG,GROUND HY9OAZO09 HY90AZ027 HY9OAZO09 HY90AZ027

SCREW,CERAMIC(CONTROLBOX
RELAY,TIME DELAY X
NOTE 3." USE LPS AND HPS WITH BODY COUPLING OEO8DA052

X X X X

NOTE: See "Catalog Notes" on last page for explanation of symbolism.

Litho in U.S.A.
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-060

SERIES O, 1, 2

38TG014300
ITEM PART E$CIPTION 208/230-1-0

37 MOTOR,FAN HC31GE230
38 BLADE,FAN LAO1RA017

39 NUT,ACORN (4)30678103
40 FAN.ORIFICE 312292-401

41 RACEWAY.WIRE 312248301

42 COIL,CONDENSER 313914-751
43 VALVE,SERVICE (LIQUID) 3/8" 312268-401
44 VALVE,SERVICE (SUCTION) 5/8"
44 VALVE,SERVICE (SUCTION) 3/4"
44 VALVE,SERVICE (SUCTION) 7/8"

45 PISTON,ACCU-RATER
46 ACCUMULATOR
47 CUSHION,ACCUMULATOR
48 STRAINER
49 PAD,COIL
50 CAP,PARKER SVC VALVE 3/8" 313971-201
51 CAP,PARKER SVC VLV 5/8,3/4,7/8 313972-201

52 C_PARKER VALVE PORT 313970-201
ACCESSORY GROUP

53 NI KIT,COMPR.(TiME GUARD 2) 313966-751
INCLUDES:

54 NI RELAY,ELECTRIC HN67PA024
55 NI KIT,TIME DELAY RELAY 38TH900001

INCLUDES:
56 NI RELAY,TIME DELAY HN67SK045
57 NI KIT,LOW PRESSURE SWITCH 3139-751

INCLUDES:
58 NI SWITCH,LOW PRESSURE HKO2ZB027

59 NI VALVE,CHECK EC36SZ062
60 NI GASKET,FLARE DD24FA051
60A NI MOTOR MASTER (208/230 VOLT) 32LT660004
60B NI MOTOR MASTER (460 VOLT) X

2081230-1-60 2201240-1-50 208/230-1-60 2201240-1-50

HC34GE231 HC33GE230 HC34E31
LAO1RA015

312265-401
X X X
X X X

38CQ660046 38CQ660049

x x
x x

KH11NH069

x 38TH900001

X HN67SK045

(4)

313914-752

X
312266-401

X

X
X

(3)

x

X

x x x

NOTE: See "Catalog Notes" on last page for explanation of symbolism.

Page 14
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-060

SERIES O, 1, 2

,CCESSORYGROUP{CONT’D)

61 NI THERMOSTATWITH SUB--GASE HH07
SINGLESTAGEHTG/CLG-MANUAL

62 NI THERMOSTAT HHOTAT174

SINGLE STAGE HTG/CLG-AUTOMATIC
THERMOSTAT SU-=,%.SE FOR AUTO.
THERMOSTAT HHO7ATI?4 AND 164

63 NI

64 NI! KIT,SOUND BLANKET(TEC.AB&AW-E)
64A NI KIT,SOUND SHIELD (TEC. AW-F)
65 NI KIT,SOUND,BLANKET(GARLYLE"J")
66 NI KIT,SOUND BLANKET (TEC. AV) X

67 NI KIT,SOUND BLANKET(COPE.CRN&CRP X
68 NI KIT,HIGH PRESSURE SWITCH 313969-752

INCLUDES:
69 NI SWITCH,HIGH PRESSURE HKO2ZA430
70 NI VALVE,CHECK EC36SZ062

71 Ni GASKET,FLARE DD24FA051

72 NI KIT,COMPR.START--PTC 25 OHM 313967-751

INCLUDES:

HHO7AT164 HHO7AT174 HHO7AT164

HH93AZ176

312990-751 X 312990-751 X

X X X X X

X X X X X
X X X X
X X X X

73 NI THERMISTOR,START HC95XX011

74 NI KIT,COMPR.START--PTC 12.5 OHM X X
INCLUr:.:

X
313965-752

HN61H8495

75 NI THERMISTOR,START X
76 NI KIT,HARD START 313965-751

INCLUDES:
77 NI RELAY,START HN61HB496

78 NI CAPACITOR,START P281-8806
79 NI STRAP,CAPACITOR
80 NI KIT,CRANKCASE HEATER(230V-1)

INCLUDES:

312256-302
313904-751

81 NI HEATER,CRANKCASE HT32BH246

82 NI KIT,CRANKCASE HEATER(230V-3) X X

,2Q/_2.A0-_./SA- Z/230-1-60 2201248-1-58

X 313967-751 X

X HC95XX011 X
X X X

X X X
313965-762 313965-752 313965-763

HN61HB491 HN61H6495 HN61HB510

X 313904-751 X

X HT32BH246 X
X X X

INCLUDES:
83 NI HEATER,CRANKCASE X
84 NI KIT,CRANKCASE HEATER(460V-3) X

INCLUDES:
85 NI HEATER,CRANKCASE X
86 NI KIT,SUPPORT FEET (NOTE 4) 38TH900011

INCLUDES:
87 NI HP MOUNTING FEET 312247-301
88 NI RING,GASKET 313915-201

89 NI KIT--TXV(RARD PRESSURE BALANCE
90 NI KIT--TXV IHARD SHUTOFF)

NOTE 4: ACQUIRE FROM FINISHED GOODS

X X X
X X X

X X X

315174-751 315174-752
315174-758 315174-759

315174-753
315174-760

X

NOTE: See "Catalog Notes" on last page for explanation of symbolism.

Utho in U.S.A.
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"SPLIT SYSTEM"
AIR CONDITIONER

 38TG
018-060

SERIES 0, 1, 2

38TG030300 381"6030500 38TG030800 38T6030900 38T6035900
3801400-3-50PART DESCRIPTION

312210-2137
312229-703138
312223-703138
312226-754
312257-703
312250-4O2

PAINT,TOUCH-UP(.AMER.STERUNG) 313874-751
313874-752
313874-755

NOTE 1: USE TOUCH-UP PAINT 313974-751 AMERICAN STERLING)
NOTE 2: USE TOUCH-UP PAINT 313974-752,

COMPflESSOR ASSEMBLY P031-3122 R]31-3153 P031-4251 P031-4271

X P041-4423 P041-4441

X X

312320-701
312236-402
HN53CBO24

X X

X X
X X

X

P031-4652 P(]31-4672

(4)

COMPLE1E CONTROL BOX ASSEMBLY 312321-707 312323-701
BOX,COI 312231
CONTACTOR HN51KCO24 HN52KC051

C,ACITOR,DUAL P291-4553 X

CAPTATOR,SINOE X P291-0503
CAPACITOR,START X X
STRAP,DUAL CACITOR 303893-102 X
STRAP,SINGLE CAPACITOR X 312O29-301

STRAP,START CAPACITOR X
THERMISTOR,START X
RELAY,START X

SWITCH,LOW IESSURE (NOTE 3) HKO2ZBO28 X

SWITCH,HIGH PRESSURE (NOTE 3) X
LUG,GROUNO HYgoAzO09

SCV,CAM_(COm BOX)
IY,1qME RELAY

X X
X
X X

HKO2YA447 ?????
HYgOAZ027

NOTE 3: USE LPS AND HPS WITH BODY COUPLING OEO8DAO52

X X

X X
X

X
X x
x x

x

(6)

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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"SPLIT SYSTEM"
AIR CONDITIONER

38T,G
ote-oo

SERIES 0, 1, 2

37
38
39
40
41

42
43
44
44
44
45
46

48
49
50
51
52

53 NI

PART DESCRIP110N
-_--__-__-._.._..

MOTOILFkN
BIJE,FkN

F,ORIFICE
RACEWAY,MRE

VVE,SmV(UmO)
V.W..,SeRW (,SOCT)
VW,SERV1CE (SIJCTION) 3/4"
v.w,seeac (SOCT) 7/8"

ACCUMUI.TOR
CUSHION,ACCUMULATOR
STRAJNER
PAD,COIL
CAP,P.’MF.R SVC VALVE 3/8"

CAP,PARKER SVC VLV 5/8,3/4,?/8
CJ,PARKER VALVE PORT

OOT,COUmCnME t)2)
INC.UOES:

38T8030380 3T6030500 38T6030800
08/230-1-60 20/236-3-6 2203-50

HC33GE230 HC34G[231

LAO1Rk015

(4)3103 (4) (4)
31229Lx401 312292-402
312248-301 312248302

313914-762 313914-764
312288.401

X X X
312266-401

X X X
38CQ66OG 38CQGGO0O 38CQ6GO

X X X
X

11NHO(

(3)311397-201
313871-201
313872-201
31387’0-201

313966.751

54 NI RELAY,ELECTRIC HN6?PA024
55 NI K]T,TIMEOELAYi.AY 38TH900001

INCLUDES:
56 N P/LAY,TIME DELAY HN67SK045
57 NI KIT,LOW PI.SSURE SW1TCH 313968-751

INCLUDES:
58 NI SWITCH,LOW PRESSURE HKO2Z7
59 Nil VVE,CHECK EC36S2062
60 NI GASKET,FLARE 004FA051
60A NI MOTOR MASTER (208/230 VOLT) 32t.T660004
60B NI MOTOR MASTER (460 VOLT) X

X X

(3) (3)

38TG030900 38T6035800 38TG035900
3801400-3-50 220-3-50 380/400-3-S0

HC4OGEO HC40GE230 HC40GE460

(4) (4) (4)

x x X

x x x

X X x
x x X

(3) (3)

X X X

X X X
X X X

x

NOTE: See "Catalog Notes" on last page for explanation of symbolism.

Lithe in U.S.A.
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-060

SERIES 0, 1, 2

NI ERMOSTATWITH SUB-Bk.
CCESSORY GROUPCONTC

;sa 38T msi,i6800

.p.=... .:.6 3801400-3-50 220-3-50 3801400-3-50

HHO7AT164 -Itlt0I1Yg1

62 NI THERMOSTAT HHO?AT174
STAGE HTG/Ct.G--AUTOMAT1C

63 NI THBtMOSTATSUB-BASEFORAUTO. HH93AZ176
THERMObAT HHOTAT174 ANO 164

NI m,_..’R n (C. AW- x
65 NI IOT,SOUND,BLANKET(CA/I.Y[.E"J") X X X

66 NI KJT,I_J.q_nBLANI(1"-C.AV) X X X

67 NI KIT,SOUNDBLANI’T(COPE.Cig,CI X X X

68 NI KIT,HIGHPf’_.___IRESWITCH 313869-752 X

69 NI 5"V/ITCH,HIGH PfSSUI HKO2ZA430

70 NI VALVE,CHECK FP
71 NI GASKET,R.A] DD24FA051

72 NI KJT,COMPR.START-PTC250HM 313967-752 X
IN(’J ilnl:"

73 NI THERMISTOR,START HC95XX011

74 NI IOT,COMPR.STAST-PTC 12.5 OHM X
INC:

75 NI THERMISSTk,Cf X
76 NI KIT,HARDSTARI" 313965-758

INCI.UOES:
77 NI RELAY,START HN61HB510
78 :NI CREITOEST/I" P281-1455
79 NI SI"RkP,CAPkCgOR 3122302

80 NI lOT,CRANKCASE HEA1ER(230V-1) 313904-751

INCLUDES:
81 NI HEATER,C.P.#J,SE HT32BH246
82 NI lOT,CRANKCASE HEAIER(230V-3) X

INCLUDES:
83 NI HEATER,CRANKCASE X
84 NI KIT,CRANKCASEHEATER(460V-3) X

INCLUDES:
65 NI HEATER,CRANKCASE x
86 NI KIT,SUPPORT FEET (NOTE 4) 38TH900011

INCLUDES:
87 NI HP MOUNT1NG FEET 312247-301

88 NI RING,GASKET 313915-201
NI 1QT-TXV(RkRD k:J_ 8E BALAICE 315174-754

90 NI IQT-IV (HARD SHUTOFF) 315174-754
NOTE 4: ACQUIRE FROM FINISHED GOODS

HHO7AT164

X X X X X

312991-751 X X X X
X X X
X X X
x X X
X X X

X x X X

X x x X
X X x

X X X X

X x XX
X X X X X

X X X X

X X X X
X
X

X X
X X
X X
X X

X X
X X

X X X
X X X
X X X
X X X

X X X
313904-752 X X

HT32BH246 X X

X X X

X X X X X

315174-755
315174-762

NOTE: See "Catalog Notes" on last page for explanation of symbolism.

Page 18
Utho in U.S.A.



"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-060

SERIES O, 1, 2

PART DESCRIPTION
38TG036300 38T6036310
2081230-1-60

3124-702137
312210-702137

PNI,SERVICE (NOTE 2) 312229-705138
312223-705138

F(NOTE I) 312226-756
312257-701

L0.C,AI 312250.402

38TG036500 38T6036600
208/230-1-0 20/Z30-3-80 460,1-60

LACCESS 0R)
313974-751
313974-752
313974-755

NOTE 1: USE TOUCH-UP PAINT 313974-751 (AMERICAN STERLING)
NOTE 2: USE TOUCH-UP PAINT 313974-752 MOUNTAIN

38TG040810
220-3-50

3122O6-7O2137
312212-702137
312230-701138
31223-707138
312226-758
312258-701

COMPRESSOR ASSEMBLY JD426Q, P031-321 JY42EQAA JH426QAA P021-5551

BOLT,SHOULDER
RU88ER

HEATER,CRKCASE X X X
BKET,SOUND SHIELO X X X

CLESSOR 312906-418

KtT-OISTHERMOrAT X X X
SUN-3GS

COMFI..E1E CONTROL 80X ASSEMBLY 312321- 312321-709 31232703

BOX,CtTROL 312235..401
HN51KC024 HN52KC051

X X
MSTR X X

X P041-4423
X 313931-401
X X
X P0414901

38TG040910
3801400-3-50

P041-,4441

X

X X
STR/.START CACiTOR X X
THERMISTOR,START HC95XXO08
RELAY,START X X
SWITCH,LOW PRESSURE HKO2Z]28 X X

X X X

LUG.GROUND HYgGAZO09

X X
P291-0503

X X
X X

312329-301
X X
X X
X X

312236.
HN53C0024

X X

X X
X X

X X
X X
X X
X X

RELAY,TIME DELAY X X X
NOTE 3: USE LPS AND HPS WITH BODY COUPLING DEO8DA052

X X X
HYgQAz027

X HN67PA024

NOTE: See "Catalog Notes" on lest page for explanation of symbolism.
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
015-060

SERIES 0, 1, 2

37
38
39
40
41

44

45

47
48

511
5
52

NUT,Ot

FAN AND MOTOR GROUP

{4)3Q789-103 (4) (4) (4) (4) (4)

312292-401 312292-402

312248-301 312248-302

I
313914-763 313914-765

X X X X X

X X X 312267-401

X X X X X

X X X X X

(3) (3) (3) (3) (3)

:OIL AND PIPING GROUP

W=mMC

_
" 31’=..401

VALSBM(SOC) 5,’a" X
VkLVE.SBMCE (SUCTI 3/4" 312266-401
WVE,SBV(SUCON) 7/a" X

ACCUMULATOR X

CUSHIO&_’_ !ULATOR X
STRAINER KH11NHO

PAD,COIL (3)311397-201
CAP,PARKER SVC VALVE 3/8" 313971-201
C,PARKER SVC VLV 518,3/4,718 313872-201

PARKERV,’. PQIT 31370-201
CCESSORYGROUP

INCLUDES:
54 NI RELAY,ELECTRIC HN67PA024

55 NI KIT,TIMEOELAYRELAY 1
INCLUDES:

56 N RB.AY,TIME DELAY HN67S045
57 NI {OT,I.OWPI:-,JJSTCH 3139751

INCLUDES:
58 N SWiTCH,LOW .P’_$UE Hl(nPTl7

59 NI VALVE,CHECK co’

60 NI GASIE’T,FLk,RE DQ24Fk051

60A NI MOTOR MAS]ER (208/230 VOLT)
60B NI MOTOR MASTER (460 VOLT)

321.T660004 X 321_T660004 X

X X X 32LT66(X]05 32LT660005

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-060

SERIES O, 1, 2

M PTDERIN
iN
61 NI] THERMOSTAT WITH SUB-BASE

62 NI THERMGSTAT HHO7AT174
SINGLE STAGE HTG/CLG-AUTOMAllC

63 NI THERMOSTATSUB--BASEFOHAU. HH93AZ176
ATHHOTAT174 AND 164

64 NI KIT,____mOBLNI(ET(TEC,kS&AW.E) X X X

64A NI IOT,SOUNDSHIELD(1EC.AW-F) X X X

65 NI IOT,SOUP_.m_KET(CARLYLE"J") 312994-751
66 Nm ,NOm.Nm(XZC. AV) X X X
67 N! IOT,SOUNOm.ANI<ET(CO.C’I&C, X X X

68 NI IOT,HIGH_IflESWITCH 313869-752

69 NI SWITCH.HIOH PRESSURE HKO2ZA,430

70 NI VVE,CHE-’C ’_,79

71 NI GASKET.FLAJ DO24FAQ51

72 NI IQToCOMPfl.START-PTC 25 OHM X X

73 N! THERMISTOR,START X X

74 NI IOT,COMPP,.START-PTCI2.50HM 313867-752 X
II1:..

75 N! THERMISTOR,START HC95XT,008 X
76 NI IOT,HARDSTART 313965-755

INCUIDES:
77 NI IELAY,STNg" HN61H6496
78 NI Ck/CTOR,START P281-8
79 NI SI’Rk,CAPACITOR 312256-302
80 NI KIT,CRANICASEHEATER(230V-1) 313804-751 X

81 NI: HEATER,CRANKCASE HT32BH246 X
82 NI nOT,CRANKCASE HEATER230V-3) X 313904-752

INCLUDES:
83 NI HEATER,CRANKCASE X HT32BH246

84 N KiT,CRANKCASE HEATER(460V-3) X X

040810 1lT604091O
220-3-50 500/400-3-50

HHOTAT191

HHO7IM

X X
X X

X
X X
X X

X

X
X
X

X X

X X
X X

X X X
X X

X X
X X
X X
X X

X X
X X

X X
313904.753 X

X
X
X
X
X
X

X
X
X
X

X
X

X
X

X
X

X X
X X

X X
X X

X X
X X

X X
INCLUDES:

85 NI HEATER,CRANKCASE X X HT32BH734 X

86 NI KIT,SUPPORT FEET (NOTE 4) 38TH900011
INCI I1.’

87 NI HP MOUNTING FEET 312247-301
88 NI RING,GASKET 313915-201

89 NI IOT-TXV(RARDPRESSURESALANCE 315174-755
90 NI KIT-TXV(HAROSHUTOFF 315174-762

NOTE 4: ACQUIRE FROM FINISHED GOODS

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-060

SERIES O, 1, 2

PART OE$CRIPTION

PANI.SEIMCE (,.NOTE 2)

SCREW,CBtAMIC (ACCESS IOR) (4)N.83AT217 (4)
P/dNT,TOUCH-UIAMER.SIERUNG) 313974-751
PAINT,TOUGH-UP(MOTAJN MIST) 313974-752

313974-755
NOTE 1: USE TOUCH-UP PAINT 313974-751 STERLING)
NOTE 2: USE TOUCH-UP PAINT 31374-752 (MOUNTAIN

(2)
[20)
(4)

CMPESSOR JD486OkA JY486OAA JH4860A P021-5521 WD5660AA 1021-5551

BOLT.GHOLDER (4)P041-5301 (4) (4) (4)P041-5305
GROMMEUBOF.R (4)P041-5103
HEATER,CRANKCASE X X X X P0411423
mRET,SOONO SHELO(O SERIES) X X X X X
BLANKEr,SOUND SHIELD(1 SERIES) 31299401
PLUG,COMPRESSOR 3129o-418 X X 312906-413
KIT-DISCHARGE THERMOSTAT X X x R)41-4901 X

(4)P041-5301

X
X

x
P041-4901

3123709

HN52KC051
X

312329-301
X

(6)
X

COMIE’IE CONTROE 80X ASSEMBLY 312324-714 312326.715 312324-713 312324-719
BOX,CONTROL 31223401
CON]ACTOR Hf151KC024 HN52KC051 HN51KC024

CAACffOR.DUkL P291-5553 X X
CAPACITOR,SINGLE X P291-0503
CACITOR,START X X
STI:P,DUAL CAACITOR 312244-302 X
STRAP,SINGLE CAPACITOR X 312329-301
STRAP,START CAPACITOR X X X
THERMISTOR,START HCoXXO08 X X
RELAY,START X X
SWITCH,LOW PESSURE X X X
SWITCH,HIGH PRESSURE X X X
LUG,GROUNO HYgO

SCREW,CERAMIC (CORTROL BOX) (6)/83AT216 (6) (6)
RELAY.TIME DELAY X X X

P291-4554 P291-8053

312244-302

X X

X X

(6) (6)
X X

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-060

SERIES 0, 1, 2

PART DESCRIPTION
FAN AND MOTOR GROUP

NUT,ACO (4)3067894O3
40 F,N(,ORIFICE 312292..401

41 IW;EWAY_MI 312248-301
COIL AND PIPING GROUP

42 COIL,CONCENSE (SERIES "0") 3138T4/l

COIL,CONDENSER (SERES"1"&"2") 313914-769

43 VALVE,SERVICE (LIQUID) 3/8" 312268401
44 VALVE,SERVICE (SUCTION) 5/8" X
44 VALVE,SERVICE (SUCTION) 3/4" X

44 VALVE,SERVICE (SUCTION) 718" 312267-401

45 RSTON,ACCU-RA]-/:R 38(’PttR1

46 ACUMULATOR X
47 CUSHION,ACCUMULATOR X
48 STRAINER KH11NH0

49 PAD,COIL (3)311397-201 (3)
50 C,PADKER SVC VALVE 318" 313971-201

51 CAP,PARKE SVC Vl.V 5/8,3/4,7/8 313972-201
,52 VALVE PORT 313970-201

ii ACCESSORY GROUP

53 NI KIT,COMPR.(TIME GUARD 2) 31396675T
INCt flm.:

54 NI RELAY,ELECTRIC HN67’PA024

55 NI KIT,TIME DELAY RELAY 381"H900001
INCLUDES:

56 NI RELAY,TIME DELAY HN67SK045

3uf,:H2300 TG-r,nn 38TGO42G
38T_2310 38TG042510 38TG042610
2081230-1-60 2081230-3-60 460-3-60

(3)

57 NI KIT,LOWFESSURESW1TCH 313968-751

INCLUDES:
58 NI SWtTCH,L(IV R:ESSURE HKO2ZB027

59 NI VALVE,CHECK
60 NI GASKET,FLARE DO24FA051

60A NI MOTOR MASTER (208/230 VOLT) 32LT660004

60B NI MOTOR MASTER (460 VOLT) X X 32LT660005

38TG048310 38TG04
X X X

2081230-1-60 208iE-1-60 2081230-3-60

(3) (3) (3)

32LT660004
X

X
X 32LT660005

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-060

SERIES 0,1, 2

61 NI

62 NI

63 NI

64 NI
64A NI
65 NI
66 NI
67 NI
68 NI

69 NI
70 NI
71 NI
72 NI

73 NI
74 NI

75 NI
76 NI

77 !NI
78 =NI
79 iNI

80

81 NI
82 NI

83 NI
84 NI

85 NI
86 NI

87 NI
88 NI
89 NI
90 NI

THEMIGGTAT HHO7AT174

KIT,SOOND,BLkNIETiCARI..Yt.E "J")

,et.AN’T(COR.Cm,C’’

INCLUDES:
SWITCH,HIGH PRESSURE
VALVE,CHECK

INCLUDES:

K]T,COMR.START-PTC 12.5 OHM
INCLUDES:

INCLUDES:
RELAY,START

r,CKCASE HEATER(-I)
INCm ml.

HEATER,CRkNKCASE
KIT,CRANKCASE HEATER(230V-3)
INCLUDES:

HEATER,CRANKCASE
KIT,CRANKCASE HEATER(460V-3)
INCLUDES:
HEATER,CRANKCASE
KIT,SUPPORT FEET (NOTE 4)
INCLUDES:

HP MOUNTING FEET

NOTE 4: ACQUIRE FROM FINISHED GOODS

X ’X X X
x x x ,x

311 X
X X X 312992-751

X X X

X x X

X X X

X
313965-755

HN61HB496 X
P281-8806 X
312256-302
313904-751 X

2 X
X 313804-752

X HT32BH2,46

X

312247-301
313915-201
315174-756
315174-763

X X

X X X X

X X X X

X X 31396754 x

HN61HB496
P281-1896

X 3122fi303

X 313904-751

X HT328H246
X X

X

313904-753 X

HT32BH734

X

X
313964-752

HT32BH2.46

X
X

X

X
X

X

31390.4-753

HT32BHT

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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"SPLIT’SYSTEM"
AIR CONDITIONER

38TG
018-060

SERIES 0, 1, 2

PART DESCRIPTION
38
22O-3-8O

312206-702137
312212-702137

PANEL,S 312230-705138
POST,CORNER (,NOTE 2) 312223-711138
PANEL,ACCESS 312226-762
GRILLE,INLET (FORMED) (NOTE 1) 312258-705
LOGO,CARRIER 312250-402
CLIP,SPEED
SCREW,CERAMIC(EXTERIOR PANELS) (22)
SCREW,CERAMIC (ACCESS DOOR)
PAINT,TOUCH--UP(.AMER.STERLING) 313974-751

PAINT,TOUCH-UP(.MOUTAIN MIST) 313974-752
313974-755

NOTE 1: USE TOUCH-UP PAINT 313974-751 (AMERICAN STERLING)
NOTE 2: USE TOUCH-UP PAINT 313974-752, MOUNTAIN MIST)

COMPRESSOR ASSEMBLY P021-6351 P021-6072

BOLT,SHOULDER
GROMMET,RUBBER
HEATER,CRANKCASE P041-4423 P041-4441

BLANKET,SOUND SHIELD 313931’-401
PLUG,COMPRESSOR X
OIL,COMPRESSOR SUN-3GS

COMPLETE CONTROL BOX ASSEMBLY 312320-702
BOX,CONTROL 312238-402
CONTACTOR HN53CD024
CAPACITOR,DUAL
CAPACITOR,SINGLE
CAPACITOR,START
STRAP,DUAL CAPACITOR
STRAP,SINGLE CAPACITOR
STRAP.START CAPACITOR
THERMISTOR,START

P021-6023 WD6560AA

X X P041-4423
X

X X

312324-712
312238-401

X X
P291-0503

X X
X X

X X
X X

312324-720

HN52KBO24
P29t-5553 P291-9053

X X X

X X X
312244-302

X X X
X X X

HC95XXO08
X X X
X X X
X X X

312329-301
X X
X X

RELAY,START X X

SWITCH,LOW PRESSURE (NOTE 3) X X
SWITCH,HIGH PRESSURE (NOTE 3) HKO2ZA430

LUG,GROUND HY90AZ027
SCREW,CERAMIC (CONTROL BOX)

DELAY HN67PA024

NOTE 3: USE LPS AND HPS WITH BODY COUPLING DEO8DA052

HY9OAZO09

X X X

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-060

SERIES O, 1, 2

38TGOSMO0 38TG050900 38TG060300 38TG060310
ITEM PART DESCRIPTION 220-3-50 400-3-50 208/230-1-60 208/230-1-60

37 MOTOR.FAN HC40GE230 HC40GE460 HC39GE232
38 BLADE,FAN LAO1RA025
39 NUT,ACORN (4)306789-103 (4) (4) (4)
40 FAN,ORIFICE 312292-402
41 RACEWAY,WIRE 312248-302

42 COIL.CONDENSER 313914-766
43 VALVE,SERVICE (LIQUID) 3/8" 312268-401
44 VALVE,SERVICE (SUCTION) 5/8" X X X X
44 VALVE,SERVICE (SUCTION) 3/4" X X X X
44 VALVE,SERVICE (SUCTION) 7/8". 312267-401
45 PISTON,ACCU-RATER 38CQ660080 38C0660090 38CQ660088

46 ACCUMULATOR KH71KN160 X KH71KN160
47 CUSHION.ACCUMULATOR X X X 312251-201
48 STRAINER KH11NHO9
49 PAD,COIL (3)311397-201 (3) (3) (3)
50 CAP,PARKER SVC VALVE 3/8" 313971-201
51 CAP,PARKER SVC VLV 5/8,3/4,7/8 313972-201
,52 CAP.PARKER VALVE PORT 313970-201
52A MUFFLER LM10KH011 X

53 NI KIT,COMPR.(TIME GUARD 2) X x 313966-751
INCLUDES:

54 NI RELAY,ELECTRIC X X HN67PA024
55 NI KIT,TIME DELAY RELAY X X 38TH900001

INCLUDES:
56 NI RELAY,TIME DELAY X X HN67SK045
,57 NI KIT,LOW PRESSURE SWITCH 313968-751

INCLUDES:
58 NI SWITCH,LOW PRESSURE HKO2ZB027
59 NI VALVE,CHECK EC36SZ062
60 NI GASKET,FLARE DD24FA051
50A NI MOTOR MASTER (2081230 VOLT) 32LT660004 X 32LT660004
50B NI MOTOR MASTER (460 VOLT) X 32LT660005 X

38TG060320
2081230-1-60

(4)

313914-774

X
X

38C0660093

(3)

X X

X X

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-060

SERIES O, 1, 2

ITEM PART DESCRIPTION 220-3-50 400-3-50

61 NI THERMOSTAT WITH SUB--BASE HHOTAT191

SINGLE STAGE HTG/CLG--MANUAL
62 NI THERMOSTAT HHOTAT164

SINGLE STAGE HTG/CLG-AUTOMATIC
63 NI T;;EGMOSTATSUB--BAGEFORAUTO. HH93AZ176

T::,’MOSTAT HHOTAT174 AND 164

64 NI KIT,SOUNDBLANKET(TEC.AB&AW-E) X X

64A NI KIT,SOUND SHIELD (TEC. AW-F) X X

65 NI KIT,SOUND,BLANKET(CARLYLE"J") X X

66 NI KIT,SOUND BLANKET (TEC. AV) X
67 NI KIT,SOUND BLANKET(COPE.CRN&CRP X

68 NI KIT,HIGH PRESSURE SWITCH X
INCLUDES:

69 NI SWITCH,HIGH PRESSURE X X

70 NI VALVE,CHECK X

71 NI
72 NI

73 NI
74 NI

75 NI
76 NI

77 NI
78 NI
79 NI
80 NI

81 NI
82 NI

83 NI
84 NI

85 NI
86 NI

87 NI
88 NI
89 NI
90 zNI

GASKET,FLARE X
KIT,COMPR.START--PTC 25 OHM

2081230-1-60 2081230-1-60

HHO7AT164

HHOTAT174

X X
X 312997-751
X 313969-752

HKO2ZA430

X EC36SZ062
X DD24FA051
X X

X
X

X
313965-760

HN61H6496

INCLUnF.R:
THERMISTOR,START X X

KIT,COMPR.START--PTC 12.5 OHM X X

INCLUDES:
THERMISTOR,START X X

KIT,HARD START X X

INCLUDES:
RELAY,START X X

CAPACITOR,START X X

STRAP,CAPACITOR X
KIT,CRANKCASE HEATER(230V-1) X

INCLUDES:
HEATER,CRANKCASE X

KIT,CRANKCASE HEATER(230V-3)

X X
X X
X X
X X

X X
X X

X X
X

X

P281-1086 X

X 312256-303 X

X X X X

X X X X

X X X

INCLUDES:
HEATER,CRANKCASE X

KIT,CRANKCASE HEATER(460V-3) X
INCLUnF:
HEATER,CRANKCASE X

X X

KIT,SUPPORT FEET (NOTE 4) 38TH900011

INCLUDES:
HP MOUNTING FEET 312247-301
RING,GASKET 313915-201

KIT--TXV(RAPID PRESSURE BALANCE 315174-757

KIT--TXV (HARD SHUTOFF) 315174-764

NOTE 4: ACQUIRE FROM FINISHED GOODS

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-O60

SERIES O, 1, 2

ITEM PAB]" DESCRIPTION
CASING GROUP
PAN,BASE (NOTE 1)

2 COVER,TOP (NOTE 1)
3 PANEL,SeeVCe (NOTE 2)
4 POST,COIER (NOTE 2)
5 PANEL,ACCESS (NOTE 1)
6 GRILLE,INLEI" (FORMED) (NOTE 1)
7 LOGO,
8 CL,SRED
9 S,CERAMIEXTERIOR PANELS)
o SCEW,CZP, (CESS DOOR)
1 N PUNT,TOCH-UPp,MER.STE.NG)
12 NI PAINT,TOUCH--UIMOIJTAINMIST)
13 NI PAINT,TOUCH-UIKONA GRAY) COIL

38T6060500 381’6060510 38T6060520 38T6060600 38TG0i0 38TG060620
2081230,-3-60 2081230-3-60 2081230-3-60 460-3-60 460-3-60 460-3-60

312206-702137
312212-702137
312230-705138
312223-711138
312226-762
312258-705
312250-402

(24a001 (2) (2) (2) (2)

122)AL82AT216 (22) (22)
(4)AL83AT217

313974-751
313974-752
313974-755

NOTE USE TOUCH-UP PAINT 313974-751 IAMERICAN STERLING)

14
15

NOTE 2: USE TOUCH-UP PAINT 313974-752 (MOUNTAIN MIST)

COMPRESSOR ASSEMBLY P021-6053
BOLT,SHOULDER (4)P041-5301 (4)

WY6560AA2 P021-6072 WH6560A

(4) (4) (4) (4)
16 GROMMET,RUBBER (4)P041-5103 (4)
17 HEA’]T.R,CRANKCASE X X
18 B[.ANKET,SOUND SHIEU) X X

(4) (4) (4) (4)
P041.-4423 P041-4423

X X X
18A RUG,C0MPRESSOR 312906-411 X
19 NI

20
21
22

COMR_RE CONTROL BOXSLY 312326-711
BOX,CONTBOL 312236401
CONTACTOR HN51KC024

23 CACITOR,DIJAL X X X

24 CAPACITOR,SINGLE P291-0503
25 CAPACITOR,START X X X X

26 STRAP,BJAL C,eITOR X X X X X
27 STRAP,SINGLE CAPACITOR 312329-301
28 STRAP,START CAPACIT X
29 THERMISTOR,START
30 RELAY,START
32 SWITCH,LOW PRESSURE (NOTE 3) X X X X

33 SWITCH,HIGH PREURE (NOTE 3) X
34 LUG,GROUND HY9OAZO09
35 SCREW,CERAMIC (CONTROL BOX) (6)AL83AT216 (6) (6) (6) (6) (6)
36 RELAY,TIME DELAY X X X X X

NOTE 3: USE LPS AND HPS WITH BODY COUPLING DEO8DA052

NOTE: See "Catalog Notes" on last page for explanation of symbolism.

Page 28
Litho in U.S.A.



"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-060

SERIES 0, 1, 2

FAN AND MOTOR GRQUP

37 MOTOR,FkN
38 BLkOEF LAO1RN5
39 NUT,M)Igl (46789-103 {4)
40 F,ORIRCE 31229.402

41 RACEWAY,WIFE 312248-302
COIL AN P!PING GROUP

42 COLCONO(SER 313814.
43 VALVE,SERVICE (UQIJIO) 318" 312268401
44 VALVE,SERVICE {SUC11) 518" X X

44 VALVE,SEJN1CE ISUCTION) 3/4" X X
44 VALVE,SERVICE (SiJCTION) 7/8" 312267-401
45 PISTON,ACCU--RATER
46 kCCUMULATOR X
47 CUSHiON,ACCUMULATOR X 312251-201

48 STRAJNER KHt1NH069

49 PAD,COiL (3)311397-201 (3)
50 CAP,PAR.R SVC VALVE 3/8" 313971-201
51 CAP,PARF_R SVC VLV 5/8,3/4,?/8 313972-201
52 P/EFIVALVE PORT 313970-201

ACCESSORY GROUP

53 NI KIT,COMP&(TIME GUARD 2) 313966-751
INCI

54 NI RELAY,ELECTRIC HN67PA024

55 NI KIT,TIMEDELAYFELAY 381H900001
INCLUOES:

56 NI RELAY,TIME DE_LAY HN67S1(045

57 NI KIT,LOW R:.SSURE SWITCH 313968-751
INCLUDES:

58 N SWITCH,LOW PRESSURE HKO2ZS027

59 N VALVE,CHECK r4’.’;7flF#

60 NI GASKET,FLARE 0024FA051

60A NI MOTOR MASTER {208/230 VOLT) 32LT660004
60B NI MOTOR MASTER (460 VOL’f) X

(4) (4)

313914-774 313814-766

X X
X X

KH?1KN160 X
312251-201

(3)

X X X
X X 32LT660005

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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"SPLIT SYSTEM"
AIR CONDITIONER

38TG
018-060

SERIES O, 1, 2

;TEM

61 NI

62 NI

63 NI

38T6060500
PART DESCRIPTION 2081230-3-60
":-,----:-:: i-’-’;:--
THERMOSTAT SUB-BF,SE HHO7AT1M

THERMOSTAT HHOTAT174

THERMOSTATSUHAE FOR AUTO. HH93AZ17G
A’rmmZ,Tl40!

e4 Nt Kn’,souNom.m(rc.,e&m.0 x
e4A Nt m,SOtmOSatELD(rEC.AW.+’) X

Nt Kn’,sOUNO,BLICLYt.E"J" X
6 Nt Kn",SOUNOet.ANt’(-C.,V) X

Nt mT,SOUNOBLNtICOeE.Cmt&Cm 31;-1

68 NI KIT,HIOH PI.SSURE SWITCH 313969-7’52
INCLUDES:

Gg NI SWITOH,HI’I PESSURE HKO2ZA430
70 NI VALVE,CHECK EC3GS2062
71 NI GASKEI’,FLARE 00241:A051
7 NI KIT,COMPfl.STAITT-PTC 25 OHM X

tNCLUDES:
73 NI THERMISTOR,START X X
74 NI KIT,CQMPR.STkZI’-PTC 12.5 OHM X X

75 NI THERMISTOR,START X X
76 NI KIT,HAJSTART 313a5.760

INCLUDES:
77 NI RELAY,START HN61HB496 X
78 NI CAPkCITOH,START P281-1088 X
79 NI STP,/,C,/CJTOfl 3122flP303
80 NI KIT,CRANICASEHEA]FJ230V-1) X X X X

INCLUOES:
81 NI HEATER,CP,NK X X X X
82 NI KIT,CRANKCASE HEA1F230V-3) X X X

INCLUDES:

38T6060510 38T6060520 38T6060600 38TG060610 38TG060620
2O8/230-3-6O 2081230-3-60 46O-3-6O 46O-3-6O 46O-3-60

X X X X X
X X X X X
X X X X X
X X X X X

X X X X X

X X X X
X X X X

X X X X

X X X
X X X

83 NI HEATER,CRANKCASE X X
84 NI KIT,CRANKCASE HEATER(460V-3) X X X X

INCLUDES:
85 NI HEATER,CRANKCASE X X X X
86 NI KIT,SUPPORT FEET (NOTE 4) 38TH9OQ011

INCLUDES:
87 NI HP MOUNTING FEET 312247-301
88 NI RIN6,6ASIE’3 313915-201
89 NI KIT-]XV(RARD RESSIJRE BALANCE 315174-757
90 NI KIT-TXV(HARDSHUTOF0 315174-764

NOTE 4: ACQUIRE FROM FINISHED GOODS

X X

X X
X X X

X X
X X

X X

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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ORDERING INSTRUCTIONS

1. All orders should include the complete model and serial number of the unit on which the parts
are to be used, and the part number and description o! each part.

2. Dealers should forward orders to their Carrier distributor.

GENERAL NOTES

1. This catalog contains those items most commonly required for replacement purposes. If parts
other than those cataloged are required, please provide the model number and serial number
of the unit on which the parts are to be used and a complete description including references
to items which are cataloged.

2. Casing parts and panels are not normally stocked, but are available upon request while in

production. Requests for casing parts and panels for units no longer in production must be

cleared for availability prior to submitting an order.

3. Complete "Accessory Packages" of "F.I.O.P.’s" (Factory-Installed Option Plan) are not
normally stocked or supplied by the Replacement Components Division. (Refer to Master
Price Pages and order from your normal source for finished goods.)

Accessory packages and F.I.O.P.’s are listed in this catalog only for reference and to assist

in the selection and ordering of replacement components.

4. The replacement parts listed in this catalog are RCD "Factory-Authorized Parts" and, as a
result of "standardization," may not be identical to the original part furnished on the
equipment.

CATALOG NOTES

1. The part number in the model column indicates the part number required for that model, size
and/or voltage.

2. An arrow -> in the model column indicates th= the model, size, and/or voltage uses the
same part number as the part number shown to the left.

3. An X in the model column indicates that the part is not used on that model, size and/or

voltage.

4. A number in parenthesis before the part number indicates the quantity required for that
model, size, and/or voltage. Part number only in the column indicates a quantity of one.

5. The notation "NI" following the item number indicates that the item is not illustrated in the
catalog.

UNITED
TECHNOLOGIES
CARRIER
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40YA,YR
Direct Expansion Fan-Coil Units

Installation and Start-Up Instructions

NOTE: Read the entire instruction before starting the instal-
lation.

INTRODUCTION

Model 40YA and 40YR Fan-Coil Units are designed for
flexibility in a variety of applications for upflow, horizontal, or
downflow applications. All units are available in 18,000-
through 60,000-Btuh nominal cooling capacities. Factory au-
thorized, field-installed electric heater packages are available in
3 through 30 kilowatts. See product data for available accessory

NO]E: The Model 40YRU Fan Coil must be utilized in upflow
or downflow applications ONLY.

SAFETY CONSIDERATIONS

Improper installation, adjustment, alteration, sewice, mainte-
nance, or use can cause explosion, fire, electrical shock or other
conditions which may cause personal injury or property dam-
age. Consult a qualified installer, service agency, or your
distributor or branch for information or assistance. The quali-
fied installer or agency must use factory authorized kits or
accessories when modifying this product. Refer to the individ-
ual instructions for installation packaged with the kits or
accessories.

Follow all safety codes. Wear safety glasses and work gloves.
Use quenching cloth for brazing operations. Have fire extin-
guisher available. Read these instructions thoroughly and fol-
low all warnings or cautions attached to the unit. Consult local
building codes and National Electrical Code (NEC) for special
installation requirements.
It is important to recognize safety information. This is the
safety-alert symbol/N. When you see this symbol on the unit or
in instructions and manuals, be alert to the potential for
personal injury.
Understand the signal word--DANGER, WARNING, or
CAUTION. These words are used with the safety-alert symbol.
DANGER identifies the most serious hazards which will result
in severe personal injury or death. WARNINGsignifies hazards
that could result in personal injury or death. CAUTION is used
to identify unsafe practices, which world result in minor
personal injury or product and property damage.

INSTALLATION

Step 1--Check Equipment

Unpack unit and move to final location. Remove carton taking
care not to damage unit.

Fig. 1--Model 40YA,YR
A90145

Inspect equipment for damage prior to installation. File claim
with shipping company if shipment is damaged or incomplete.
Locate rating plate on unit. It contains information needed to
properly install unit. Check rating plate to be sure unit matches
job specifications.

Step 2--Mount Fan Coil

Unit can stand or lie on floor, or hang from ceiling or wall.
Allow space for wiring, piping, and servicing unit.

IMPORI’ANY: When fan coil is installed over a finished ceiling
and/or living area, building codes (CABO M-1701.2, UMC
1205, SBCCI 603.4) may require a field fabricated secondary
condensate pan to be installed or unit to have a secondary
condensate line. The 40YA,YR Fan Coils are equipped with
primary and secondary 3/4-in. FPT drain connections.

When installing any fan coil (of any manufacturer) over a
finished ceiling and/or living space, installation of a secondary
drain pan under entire unit, to avoid damage to ceiling, is
recommended.

The 40YA,YR Fan-coil Units can be installed for upflow and
horizontal-lefl applications as factory shipped. Units can be
installed for horizontal-right applications with field modifica-
tions. All units may be converted for downflow applications
using factory-authorized accessory kits specified in product
data.-- NOTE: 40YRU Fan Coils are shipped from factory for upflow
application. Downflow application requires Downfiow Kit
40YA90002101.
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NOTE: To ensure proper drainage for horizontal installations,
unit must be installed such that it is level within 1/8-in. in both
length and width of unit.

UPFLOW INSTALLATIONS If return air is to be ducted,
install duct flush with floor. Set unit on floor over opening. Use
fireproof resilient gasket, 1/8- to 1/4-in. thick, between duct,
unit, and floor.

Use only return air opening provided. All air must pass through
the coil.-- HORIZONTAL INSTALLATIONS

NOTE: Not for 40YRU units.

B sure installation complies with all applicable building codes
that may require installation of a secondary condensate pan.
1. Arrange support for unit, setting it in or above secondary

condensate pan.
Z When suspending unit from ceiling, dimples in casing

indicate proper location of screws for mounting metal
support stralm. (S Fig. 4, Note 1.)--MODUNITS The 40YA,YR Fan-Coil Units in sizes

042, 048, and 060 are available in single piece construction and
two-piec modular construction. The 40YRU models are single
piece construction. The 40YA060 is available in modular

construction only. Modular construction allows installr to
disassemble unit into two components, coil box and biowr box,
for ease of installation. (S Fig. 5.)
To disassemble unit, remove rear comer brackets by removing
the two screws which secure brackets. Remove at front comers,
either two screws in each comer of coil box, or two screws in
blower box. Do not remove all four screws in each corner.
Sections may now be separated by lifting top section from lower
section.

To reassemble, reverse procedure above. Be certain to reinstall
all fasteners when reassembling.

HORIZONTAL RIGHT CONVERSION OF UNITS WITH
A-COILS

NOTE: Not for 40YRU units.

To convert 40YA and 40YR units with A-coils for horizontal

right installations: (Refer to Fig. 6 and 7.)
1. Remove blower and coil access panels.
2. Remove clip securing fitting panel to condensate pan.

Remove fittin$ panel. (Scc Fig. 2.)
3. Remove snap-in shipping clip securing A-coil in unit.

4. Remove coil assembly.
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MODEL COIL A B C F
IN. (MM) IN. (MM) IN. (MM) IN. (MM)

40YRU018.024 SLOPE 421A 1064.3 14sAt 363.5 127Ae 310 1211Ae 32Z3

40Y&024 A 4211/e 1084.3 14ss 363.5 12* 316.0 12"* 322-3

40YAO30/4OYRU03fl A 42As 1084.3 17% 447.5 15% 400.1 16 406.4

40YA036 A 49% 1260.5 17t 447.5 15% 400.1 16 404

40YR03tV4OYRU6, SLOPE 49% 1260.5 17% 447.5 1PA 400.1 16 406.4

40YAO4240YRU042 A 53A 1357.3 21 536.5 19A 489.0 19’/ 495.3

40YN)4W40YR048/40YRU048 A 53M 1357.3 21t 536.5 19% 489.0 191/ 495.3

40YAfl) A 59t 1503.4 241/ 627.0 577.9 23 584.2

40YR060/4OYRU060 A 53%- 1357.3 21’ 536.5 191/4 489.0 19/ 493

*Not applkmble for 40YRU Units.

WA

A90163

G K*
IN. (MM) IN. (MM)

107A 265.1

10A 273.1

1 390.5

15- 398.5

15t 33.7 25 635

15V 393.7 25 635

25% 641.4 25 635
15t 33.7 25 635

Fig. 2---Dimensional Drawing
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5. Remove metal horizontal drain pan from (:oil assembly.
6. Remove condensate drain plugs from one side of horizon-

tal drain pan and install in drain connection openings on
opposite side.

7. Convert air-seal assembly for horizontal right.
a. Remove air-seal assembly from coil by removing four

screws.

b. Remove air splitter 03) from coil seal assembly by
removing three screws. (See Fig. 7hFaetory-Shipped
inset.)

e. Remove filler plate (A) and install air splitter 03) in
place of filler plate.

d. Install filler plate (A) as shown in horizontal right
application.

e. Remove condensate troughs (C) and install on opposite
tube sheets.

f. Install hose onto plastic spout.
8. Install horizontal pan on right side of coil assembly with

plugged condensate openings to rear of assembly.
9. Slide coil assembly into casing. Be sure clips on each

corner engage coil support rails.

10. Remove condensate drain knockouts from right side of coil
access panel.

11. Reinstall access and fitting panels, aligning holes with
tubing connections and condensate pan connections.

Make sure liquid- and suction-tube grommets are in place to
prevent air leaks and cabinet sweating.

HORIZONTAL RIGHT CONVERSION OF UNITS WITH
SLOPE COILS
NOTE: Not for 40YRU units.

To convert 40YA and 40YR units with slope coils for horizon-
tal right installations:

1. Remove blower and coil access panels and refrigerant
connections panel. (See Fig. 8.)

2. Remove screw securing coil assembly to right side casing
flange.

3. Remove coil assembly.

4. Lay fan-coil unit on its right side and reinstall coil assembly
with condensate pan down. Attach coil to casing flange
using coil mounting screw removed in No. 2 above.

5. Reinstall access panels and refrigerant connections panel,
aligning holes with tubing connections and condensate pan
connections.

Make sure liquid and suction grommets are in place to prevent
air leaks and cabinet sweating.

DOWNFLOW INSTALLATIONS-- Refer to installation in-
structions supplied with kit to properly convert units for down-
flow application.

tep Air Duels

Connect the supply-air duet over the outside of the 3/4-in.
flange provided on the supply-air opening. Secure the duet to
the flange, using proper fasteners for the type of duct used, and
tape the duet-to-unit joint.
Duet connection flanges are provided on unit air-disebarge
connection. If return-air flanges are required, install factory-
authorized accessory kit. Refer to installation instructions sup-
plied with kit for proper installation.

When using 40YA,YR units with 20-, 24-, and 30-kw electric
heaters, maintain a 1-in. clearance from combustible materials
to discharge plenum and ductwork, for a distance of36 in. from
the unit. Use an accessory downflow base to maintain proper
clearance on downflow installations.

Use flexible connectors between ductwork and unit to prevent
transmission of vibration. When electric heater is installed, use
heat resistant material for flexible connector between duetwork
and unit at discharge connection. Duetwork passing through
unconditioned space must be insulated and covered with vapor
barrier.

FIELD
SUPPUED
HANGING

Flrr,SEE

PILHORIZONT INSTTION

T RUS

POWER ENTRY
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UNT
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".,,., (FULL FACE

0

0

]’PICAL VERTICAL INSTALLATION

13/4-1N
FILTER ACCESS
CLEARANCE

A90167 A90166

FKj. 3--Hodzontal and UliOW Installation Clearances
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MODEL COIL

I’PE IN. (aM) IN. (MM) IN. (MM) IN. (MM)

40YAO18/40YR018,024
40YRU018,04 SLOPE 18- 462,0 18 457.2 181A 469.9

40YA04 141/4 362.0 18eA 462.0 181A 460.4 187 468.3

40Y___.40YR030/m 362.0 18sAc

23sA=

462.0

589.0

18%

23%A
SLOPE

587.4

40YR06/4OYRU 141%s 376.2 23i 589.0 23 584.2 231A 596.9

40YA042J40YR042/40YRU042 A 14a/, 379.4 27 685.8 26ee 684.2 27% 692,2

40YN>IS/40YR0440YRU048 A 141Ai 379.4 27 685.8 2611 684.2 27A, 692.2

40YA00 A 17%1 452.4 321%i 830.3 32t 828.7 32AI 836.6

40YR680/40YRU680 A 14hl 379.4 27 685.8 261sA* 684.2 271A 692.2

*Not ppllcab/e for 40YRU units. Fig. 4--Dimensional Drawing



BLOWER ---

Fig. 5--Removal of Front and Rear Comer Brackets on
Modular Unit

WARNING

CAUTION

HEATER SECTION

BLOWER
ASSEMBLY

"A" GOaL

FOR UPFLOW REFPGERANT
INSTAJJ.ATION

RLTER SEGnON

A90148

Rg. 6--Fan Cog VV’’z A-Coil as Factonj Shipped

DucrWORK ACOUSTICAL TREATMENT--Metal duct
systems ttmt do not have one 90 degree elbow and 10 feet of
main duct to first branch takeoffmay require internal acoustical
insulation lining.
Line the inside of plenum, branch runs, and main duct with
acoustical insulation in accordance with tbe latest edition of
Sheet Metal and Air Conditioning Contractors National Asso-
ciation (SMACNA) application standard for duct liner. Duct
liners should be UL classified batts and blankets with a fire
hazard classification working of FI-IC-25/50 or less. Emure
main duct lining is extended 6 to 8 feet down the duct from the
plenum.

A an alternative to above, fibrous ductwork may be used if

constructed and installed in accordance with the latest edition

ofSMACNA eoastruction standard on fibrous glass ducts. Both
acoustical lining and fibrous ductwork shall comply with Na-
tional Fire Protection Asociation as tested by UL Standard
181 for Class I air duets.

Step 4---Electrical C,onectios

LINE VOLTAGE CONNECTIONS--Units with 15- and
20-kw heaters are factory wired for dual-circuit operation
(except for Canadian applications which are single-circuit).
When single-circuit operation is desired, imtall factory-
authorized adapter kit for fused models only.

Cheek all factorywiring per unit wiring diagram and inspect
factory wiring connections to be sure none were loosened in
transit or installation.

Before installing or ervieing fan coil, always turn off all
power to unit. There may be more than one disconnect
switch. Turn off accessory heater power if applicable.
Electrical shock can cause personal injury or death.

If a disconnect switch is to be mounted on the unit, select
a location where drill or fastener will not contact electrical
or refrigerant components.

NOTE: Before proceeding with electrical connections, make
certain that supply voltage, frequency, and phase are as speci-
fied on the unit rating plate. Be sure that electrical service
provided by the utility company is sufficient to handle the
additional load imposed by this equipment.

See unit wiring label for proper field high- and low-voltage
wiring. Make all electrical connections in accordance with the
NEC and any local codes or ordinances that may apply. Use
copper wire only.

The unit must have a separate branch electric circuit with a
field-supplied disconnect switch located within sight of, and
readily accessible to, the unit.

24-VOLT CONTROL SYSTEM CONNECTIONS TO UNIT
PRINTED CIRCUIT BOARD-Refer to unit wiring label
for recommended wiring procedures. Use No. 18 AWG color-
coded, insulated (35 C minimum) wire to make the low-voltage
connections between the thermostat and the unit. If the ther-
mostat is located more than 100 feet from the unit (as measured
along the low-voltage wire), use No. 16 AWG color-coded,
insulated (35 C minimum) wire. Printed-circuit board is cir-
cuited for singietage heater operation. When additional
heater staging is desired using two-stage or outdoor thermostats
(see applicable outdoor unit instructions), break off jumper
tabs on printed-circuit board. (See Fig. 10.)
1. The 3 5-, 8-, and 10-kw heaters are single stage only.

2. The 9-, 15-, and 20-kw heaters are adaptable for two-tage
operation.

3. The 18-, 24-, and 30-kw beaters are adaptable for up to
three-stage operation.

Connect low-voltage leads to thermtat and outdoor unit. (See
Fig. 11.)
NOTE: Where local codes require thermostat wiring be routed
through conduit or raceways, splices can be made inside the
fan-coil uniL All wiring must be NEC Class 1 and must be
separated from incoming power leads.
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Fk3. 8--Fan Coil With Slope Co=1 as Factory Shipped
WARNING

A factor.authorized disconnect kit is available for installation
of O- through lO-kw applications. When electric heat packages
with circuit breakers are installed, the circuit breaker can be

used as a disconnect.

NOTE: Transformer is factory wired for 230-volt operation.
See Fig. 12 for transformer connections. When using 208-volt
supply, connect red primmy lead to T2 and connect blue
primaly lead to T3.

The secondary circuit of the transformer is protected by a
5-amp fuse mounted on the printed-circuit board.

A90174

FI. 93nmforHI

GROUND CONNECHONS

According to NEC, ANSI/NFI’A 70 and local codes, the
cabinet must have an uninterrupted or unbroken ground,
to minimize personal injury if an electrical fault should
occur. The ground may consist of electrical wire or metal
COnduit when installed in accordance with existing electri-
cal codes. Failure to follow this warning could result in an
electric shock, fire, or death.

Use UL-listed conduit and conduit connector for connecting
supply wire(s) m unit and obtaining proper grounding. Ground-
ing may also be accomplished by using grounding lug provided
in control box. Use of dual or multiple supply circuits will

require grounding of each circuit to ground lugs provided on
unit and heaters.



Fi 10--Jnper Tabs
A90150
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A90169
F’Kj. 12--230V Transformer Connections

-- Factory-selected speed tap is connected to terminal F4. Unused
fan speed taps are connected to terminals F2 and F3. (See
Table 3.) Select desired speed and attach to terminal F4. Attach
unused speed tap to terminals F2 and F3.

WARNING
Make sure control compartment access panel is closed
before restoring power to unit. Failure to follow this
warning could cause personal injury or death resulting
from electrical shock or moving parts.

-- Table linimum CFM and Motor Speed Selection

FAN COIL HEATER
SIZE 3 5 8 9 10 15 18 20 24 30

018 525 525 525 *600

024 700 700 700 700 775

030 875 875 875 875 "1060

036 1050 970 970 970 970 1040

042 1225 1225 1225 1225 1235 1225

048 1400 1400 1400 1400 1400 1400 1400 1400

060 1750 1750 1750 1750 1750 1750 1750 1750

All motor speeds at low lap unless indicated.
*Indicates medium speed tap for 3 speed motors.

A88285
l 1--Typical Circuit Connections--Heat Pump

Table 2--Color Code For Motor Lead Wires
MOTOR TAP WIRE COLOR
COMMON YELLOW
HIGH BLACK
MEDIUM BLUE

RED (BLUE--2PEED
LOW MOTORS)

MINIMUM CFM AND MOTOR SPEED SELECTION

injury or death.

Fan-coil units with or without electric heaters require a mini-
mum cfm per ton. Refer to the fan coil wiring label or Table 1
to ensure that the fan speed selected is no lower than the
minimum fan speed indicated. See Table 2 for identification of

Table 3--Fan Speed Taps
MOTOR FACTORY-SELECTED

40A01--060 3 MED

40YRNOYiI-.Oa’ LOW
40YR/ 3 MED

*Unl dalcoded (first four dlglls of serial number) pdor to 1091 wlll Include

Step 5--Refrigerant Tung
S Fig. 2 fo tube com]cction dzes, type ad locations. Use
accessory tubing par.Xage or fiId-upplied tubing of refrigeram
xad. 1sulat entire suction tube if ficld-upplicd tubing is
usexL "[1]big pacXage hasa ilated station Ii. Do not use
damaged, dirty, or-contaminated tubing Ixcause it may plug



CAUTION

CAUTION

CAUTION

refrigerant flow control device. Wlacn tubing pacimgc useO
and sweat connections arc made within 60 seconds, coil and
tubing system do not required evacuation. Always evacuate if
field-supplied tubing is used.

A brazing shield MUSTbe used when tubing sets are being
brazed to the unit connections to prevent damage to the
unit surface.

Units have sweat suction-tube connection and liquid-tube con-
nection. Make suction-tube connection first. Use refrigerant
grade tubing.

1. Cut tubing to correct length.

2. Insert tube into sweat connection on unit until it bottoms.

3. Solder with low-temperature 430 F silver alloy solder.

NOTE: Wrap a wet cloth around rear of fitting to prevent
damage to factory-made joints.

4. Evacuate coil and tubing system if connections are not
made within 60 seconds or tubing package is not used.

SECONDARY FfI-I’ING PRIMARY FITTING
WITH BUILT IN DAM

F’Kj. 13--Prirnmy/conclary Fittings

Step 6--Condensate Drain

A90347

For horizontal installations use plastic fittings provided.
Use pipe dope. Do not overtorque (hand tight plus (1-1/2)
one & one half turns).

The condensate pan has primary and secondary drain connec-
tions to meet all applicable FHA, BOCA, SUCCI, UMC, and
CABO building requirements. See Fig. 4, 6, 7, 8, and 9 for drain
connection locations. For horizontal installations, be sure that
condensate fittings supplied at appropriate primary and second-
ary connections are used. (See Fig. 13.) These connections have
3/4-in. female pipe threads (FZI’). All condensate drains should
be a minimum of 7/8-in. OD copper or plastic tubing or 3/4-in.
galvanized iron pipe. The drain should be pitched downward at
a minimum slope of I in. in 10 feet. If the coil is located in or
above a living space where damage may result from condensate
overflow, a separate 3/4-in drain must be provided from the

secondary drain connection. Run secondary drain to a place
where it is noticeable when used. For horizontal installations on
A-coil units with secondary drains, use the dam fitting supplied
with unit. The slope-coil units have a dam molded into the pan.

NOI--" connecung co cnsa rmn, aver ocrang
filter access panel thus preventing removal of filter.

Install a 3-in. trap in condensate drain as close to coil as
possible. Make sure that top of trap is below connection,to coil
to prevent condensate from overflowing drain pan. Prime trap
with water, test for leaks, and insulate drain if located above a
living area. Consult local codes for additional restrictions or
precautions. (See Fig. 14.)

PRIMARY
ACCESS
PANEL

Fig. 14--Condensate Trap
A90173

Never operate unit without a filter or with filter access
panel removed. Damage to blower motor or unit may
result.

Step 7Jnit Start-Up
Refer to outdoor unit installation imtructiom for system start-

up instructions and refrigerant charging method details.

Stop 8--Sequence o Operation
CONDENSING UN1T

COOLING

Vhen the thermostat "calls for cooling", the circuit between R
and G is completed and the tingle-pole double-throw relay
(FR) is energized. The normally open contacts will close,
causing the blower to operate. The circuit between R and Y is
also completed; this completed circuit causes the contactor in
the outdoor unit to close and start the compressor and outdoor

HEATING

When the thermostat "calls for heat" and the FANswitch is set
on AUTO, the circuit between R and W is completed. The
heater sequencer (SEQ) will then be energized. (Them will be
a time delay.) This completed circuit energizes all heating
elements (HTR) and the blower motor.

HEATPUMP
COOLING
On a "call for cooling", the thermostat "makes" circuits R-O,
R-Y, and R-G. Circuit R-O energizes the reversing valve,
switching it to the cooling position. Circuit R-Y energizes the
contactor, starting the outdoor fan motor and the comprer
Circuit R-G energizes the indoor unit blower relay, startin
indoor blower motor.



When the thermostat is satisfied, its contacts open, deenergiz-
ing the contactor reversing valve and blower relay. This will
stop the compressor and fan motors.

HEATING

On a "call for heat", the thermostat "makes" circuits R-Y and
R-G. Circuit R-Y energizes the contaetor, starting the outdoor
fan motor and the compressor. Circuit R-G energizes the
indoor blower relay, starting the blower motor.

Should the temperature continue to fall, R-W is ’made’ through
the second-stage room thermostat bulb. Circuit R-W energizes
a sequencer, bringing on the supplemental electric heat. When
the thermostat is satisfied, its contacts open, deenergizing the
contactor and sequencer. All heaters and motors should stop.

WARNING
As with any mechanical equipment, personal injury can
result from sharp metal edges, etc.; therefore, be careful
when removing parts.

Step 1---FILTER ASSEMBLY

To clean or replace air filter, push plastic connectors toward
center of unit and remove filter access panel outward. Push
filter up and back into unit. Then slide filter out. Clean filter by
using cold water and allow filter to dry. No oiling or coating of
filter is required. New filters are available from your local
distributor. Place filter in slot with cross-mesh binding up or
facing the cooling coil and replace filter access panel.

CARE AND MAINTENANCE

For continuing high performance, and to minimize possible
equipment failure, it is essential that periodic maintenance be
performed on this equipment. Consult your local dealer as to
the proper frequency of maintenance and the availability of a
maintenance contract.

The ability to properly perform maintenance on this equipment
requires certain mechanical skills and tools. If you do not
possess these, contact your dealer for maintenance. The only
consumer service recommended or required is filter mainte-
nance. (See Filter Assembly.)

WARNING
Disconnect all power to the unit before servicing the field
wires or removing the control package. The disconnect
(when used) on the access panel does not disconnect
power to the line side of the disconnect, but does allow safe
service to all other parts of the unit.

filter cleaning/replacement.

Step 2--COOUNG COIL DRAIN PAN, AND CONDENSATE
DRAIN
The cooling coil is easily cleaned when it is dry;, therefore,
inspect the coil and clean (if necessary) before each cooling
season. To check or clean the cooling coil, remove the coil
access panel If the coil is coated with dirt or lint, vacuum it with
a soft brush attachment.

Be careful not to bend coil fins. If the coil is coated with oil or
grease, clean it with a mild detergent and water solution. Rinse
the coil thoroughly with clear water. Be careful not to splash
water on the insulation.

Inspect the drain pan and condensate drain at the same time
the cooling coil is checked. Clean the drain pan and condensate
drain by removing any foreign matter from the pan. Flush the
pan and drain tube with clear water.

If the drain tube is restricted, it can generally be cleared by
high-pressure water. Cut the plastic line and work outside the
condensate pan and away from the coil to clean the drain tube.

WARNING
CAUTION

If the unit does not have a disconnect, disregard the
foregoing. Instead, make sure that a disconnecting means
is within sight of, and is readily accessible to, the unit.
Disconnect all electrical power to the unit before perform-
ing any maintenance or service on it. A failure to follow
this warning can cause electrical shock, fire, personal
injury, or death.

The minimum maintenance requirements for this equipment
are as follows:

1. Inspect and clean or replace air filter each month or as
required.

2. Inspect cooling coil, drain pan, and condensate drain each
cooling season for cleanliness. Clean as necessary. An
inspection port is provided on all A-coil delta plates.
Remove plastic plug to impeet. Replace plug after inspec-
tion.

3. Inspect blower motor and wheel for cleanliness each heat-
ing and cooling season. Clean as necessary.

4. Inspect electrical connections for tightness and controls for
proper operation each heating and cooling season. Service
as necessary.

Do not use caustic household drain cleaners in the con-
densate pan or near the coil. Drain cleaners can quickly
destroy a coil.

Step 3--BLOWER MOTOR AND WHEEL
Clean the blower motor and wheel when the cooling coil is
cleaned.

CAUTION
Disconnect electrical power before removing any access
panels.

9

To clean blower motor or blower wheel, remove blower access
panel. Remove motor leads from printed-circuit board. Note
lead location for ease of reassembly. Remove two (outside)
screws holding blower/motor assembly against the blower-deck
flange and slide assembly out of cabinet. Remove screw in strap
holding motor capacitor to blower housing and slide capacitor
out from under strap. Remove screw with green wire from
blower housing. Mark the blower wheel, motor and motor
support in relation to the blower housing before disassembly to
ensure proper reassembly. (Note position of blades on wheel.)
Loosen set screw holding blower wheel onto motor shaft.



Remove three bolts holding motor mount to blower housing
and slide motor and mount out ofhousing. Further disassembly
should not be necessary as adequate clearance is available.
Remove blower wheel from housing by removing cutoff plate
from blower housing outlet. Note wheel orientation and cutoff
location for reassembly. The blower motor and wheel may be
cleaned by using a vacuum with a soft-brush attachment.
Remove grease with a mild solvent such as hot water and
detergent. Be careful not to disturb the balance weights (clips)
on the blower-wheel vanes. Also, do not drop or bend wheel, as
balance will be affected.

To reassemble blower, place blower wheel back into housing.
Be sure to position correctly for proper location. Reassemble
cutoff plate to housing, using identified holes from disassembly
procedure. Position motor and mount in same position as
before when blower housing was in unit. Secure motor mount
on housing, using bolts removed. Make sure mount or motor is
grounded to bler housing. Locate blower wheel setscrew
over fiat on motor shaft. Rotate wheel in housing. It should not
rub housing and should be centered in inlet opening. If not,
loosen setscrew and align as necessary. Attach green wire to
blower housing with screw. Secure motor capacitor under strap
and tighten strap screw. Slide blower assembly to blower deck.
Make sure (once blower is within the unit casing) to force
blower assembly toward control box while sliding assembly into
unit to ensure that blower assembly engages deck properly.
Fasten blower assembly to deck with screws previously re-
moved. Reconnect electrical leads to printed-circuit board.
Reconnect electrical power to unit and test fan for proper
rotation.

CAUTION

Step 4ELECTRICAL CONTROLS AND WIRING

Damage may occur to the scroll compressor if operated at
a negative suction pressure during a "system pumpdown".

Step 6--ACCURATERe PISTON CLEANING OR REPLACE-
MENT
Refer to Fig. 15.

1. Pump down outdoor unit. Close service valves at outdoor
unit.

2. BI! and recover (if poible) remaining refrigerant from
tubing and coil through gage port on vapor-tube service
valve.

3. Disconnect refrigerant (liquid) tube fi’om AccuRater.
4. Remove AccuRater piston retainer. Avoid damaging

O-ring or machined surfaces on piston, bore, and retainer.

5. Using small wire with a hook on end of it, remove piston
from AccuRater body.

PISTON

Fig. 15---AccuRater
A78525

WARNING CAUTION
Be sure ALL electrical power to the equipment is turned
"off". Electrical shock can cause injury or death.

With ALL power disconnected, inspect all electrical coanec-
tions for tightness. Tighten all screws on electrical connections.
If any discolored or burned connections arc noticed, disassem-
ble the connection, clean all parts and stripped wire, and
reassemble properly and securely. Electrical controls arc diffi-
cult to check without proper instrumentation; therefore, recon-
nect electrical power to unit and observe unit through one
complete operating cycle. If there arc any discrepancies in the
operating cycle, contact your dealer and request service.

Step 5--REFRIGERANT QRCUIT
The refrigerant circuit is difficult to check for leaks without
proper equipment. Therefore, if low cooling performance is
suspected, contact your local dealer for service.

When cleaning the piston orifice, be careful not to scratch
or enlarge the opening, as this will affect operation.

6. Install new or cleaned piston in AccuRater body.
7. Install new retainer (because of probable damage which

occurred in initial removal).
8. Reconnect refrigerant tube to AccuRater.
9. Pressurize tubing and coil, then leak check.

10. Evacuate tubing and coil as necessary.

CAUTION
Use a backup wrench and do not overtighten, as deforma-
tion of the AceuRater body will occur, causing the piston
to lodge in a partially open or closed position.

Book 11 4 PC 101 Catalog No. 534-O89 Printed in U.S.A. Form 40YA,YR-14I Pg 10 12-90 [e: 40YA,YR-12SI
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40YA,YR
Accessory Electric Heaters

Installation and Start-Up Instructions

NOT" Before beginning the installation, READ THESE
INSTRUCTIONSCAREFULLYAND COMPLETELY.

This instruction covers the installation of accessory electric
heaters in 40YA,YR fan coils. Check unit rating plates
regarding compatibility of fan coil and electric heater
combinations.

SAFETY CONSIDERATIONS
Improper insMation, adjustnsnt, alteration, service, main-
tensnce, or use can cause fire, electxical shock or other con-
ditions which may cause personal injury or property dam-
age. Consult a qualified installer, service agency, or your
distxibutor or branch for information or assistance. The

qualified installer or agency must use factory authorized
kits or accessories.

Follow all safety codes. Wear safety glasses and work
gloves. Have fire extinguisher available. Read these instruc-

tions thoroughly and follow all warnings or cautions
attached to the unit. Consult local building cedes and NEC
(National Electrical Code) for special installation
requirements.

Recognize safety information. This is the safety-alert sym-
bol /k. When you see this symbol on the unit and in instruc-

tions or manuals, be alert to the potential for personal
injury.

Table 1--Accessory Heater Usage

ACCESSORY DESCRIPTION MODEL
HEATER NO. (NOM KW@ 240-V) 40YA/YR

Phase

40YA900030 3-KW, Non-Fused 018, 024
40YA900040 3-KW, Circuit Breaker
40YA900050 KW, Non-Fused 018 thru 036
40YA900060 5-1ON, Circuit Breaker
40YA900080 8-KW, Non-Fused 018 thru 060
40YA900090 8-KW, Circuit Breaker
40YA900100 10-KW, Non-Fused 018 thru 060
40YA900110 10-KW, Circuit Breaker
40YA900150 15-KW, Fused 024 thru 060
40YA900170 15-KW, Fused (CSA)
40YA900!60 15-KW, Circuit Breaker
40YA900200 20-1ON, Fused 030 thru 060
40YA900220 20-KW, Fused (CSA)
40YA900210 20-KW, Circuit Breaker

3 Phase only,
40YA900300
40YA900310
40YA900320

9.KW, Non-Fused
15-KW Non-Fused
18-KW, Non-Fused

036 thru 060

042 thru 060

40YA900250
40YA900260
40YA900270
40YA900280

3 Phase, Factory Shipped*
24-KW, Fused
30-KW, Fused
24-KW, Fused (CSA)
30-KW, Fused (CSA)

*Field Convertible to Phase.

Understand the signal word--DANGER, WARNING, or

CAUTION. These words are used with the safety-alert sym-
boL DANGER identifies the most serious hazards which
will result in severe personal injury or death. WARNING
could result in personal injury or deat/ CAUTION is used
to identify unsafe practices, which would result in minor

personal injury or product and property damag

Before installing or servicing system, always turn off
main power to system. There may be more than one dis-
connect switch. Turn of[ accessory heater power if

applicable. A failure to follow this warning could result
in electrical shock, fire, personal injury, or death.

NOTE: Accessory heaters require a minimum airflow. See
Table 3 for fan unit minimum airflow and motor speed selec-
tion before installing. For 3- thru 18-kw heaters, there are no

clearance requirements for the first 36 in. of ductwork. For
20- thru 30-kw heaters, a l-in. clearance is required for the
first 36 in. of ductwork..

Table 3--Minimum Cfm and Motor Speed Selection

Fan Coil Heater Kw

Size 3 S 8 9 10 15 18 20 24 30

018 525 525 525 600*

024 700 700 700 700 775

030 875 875 875 875 1060

036 1050 970 970 970 920 1040

042 1225 1225 1225 1225 1235 1225

048 1400 1400 1400 1.400 1400 1400 1400 1400

060 1750 1750 1750 1750 1750 1750 1750 1750

All motor speeds at low tap unless indicated.
*Medium speed tap.

’1. INSTALLATION
A. Install Accessory Electric Heater Assembly

NOTE: Be sure the heater coils are not deformed or dam-
aged during heater installation.

1. Make sure power to unit is off.

2. Remove front access panel of fan-coil unit.

3. Disconnect two power wires {black and yellow pigtail
leads) from terminals LI and L2 on printed circuit
board. Remove cooling control plate from fan coil See
Fig. I. For 18-, 24-, and 30-kw heaters, remove adapter
plate. See Fig. 1.

4. Insert heater assembly into front of fan coil so that ele-
ment rods engage holes in heat shield.

Manufacturer resenes the right to discontinue, change at any time, specifications or designs without notice and without incurring obligations.
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ACCESSORY

HEATER
NUMBER

40YA93030

40YAX]040

40YA900080

40YA90090

40YA9360

40YA90I00

40YA90110

40YA0BI$O

40YA(170

40YA0180

40YA311

40YA0’t20

40YA900200

40YA900220

40YA90210
40YAg002SO

40YA900270

40YA90020

40YAS00280

KW

)HASE

Z40-V 20&V

2.3

2.3

3.8

3.6

8 E

9 6.8

10 ?.8

10 ?.S

15 11.3

1S 11.3

18 11.3

IS 11.3

18 13.S

20 18

20 "1$

24 18

24 18

24 18

24 18

30 22.S

30 22.S

30 22.S

INTERNAL

CIRCUIT

PROTECTION

CB

CB

C8

CS

FUSE

FUSEt
CS

FUSE

FUSEt
CB

FUSE

FUSE

FUSEt

FUSEt
FUSE

Table 2--Electrical Data, Electric Heaters

HEATER AMPS

20236-V

SINGLE DUAL CIRCUIT

CIRCUIT LI,L2 L3,L4

10.9112.0

10.9/12.0

18.1120.0

18.1120,0

28.9/32.0

28,8/32.0

18.8/20.8

36.2/40.0

36.240.0

$4.2/59.9 36,2/40.0 18.1120.0

4.2/59.9 36.2/40.0 18.tf20,0

36.2/40.0 18.1/20.0

31.3/34.8

37.41,5

72.3/J.9 36,2/40,0 362/40.0

72,3/78."""-- 38.2/40.’-’- 362/40.
3.2140.0 36.2/40.0

0.1155,4

M.7/g5.9

M.7S.g

2.g.2

FUSE I09.0/I 20.0

FUSEt 62.6g.2

FUSEt 10.0/120.0

FIELD MULTI-POINT WIRING OF 24- and 30-KW SINGLE PHASE

HEATER

MOOEL

HUMBER

40YA250

YA0270**

LIIL2

28.9/32.0

36.2/40.0

KW

24 18

30 22.5

BRANCH RCU

FUSFJCKT |KR AMPS

DUAL CIRCUIT

T LI,L 3,L4

800 254"3

0

MAXREL|NGTN

FOR 2% VOLTAGE DROP

$1NOLE DUALCSACUIT

IRCUIT L1,L t.3,L4

I111

7 7 7

11113

1121

4OYA900280’

MIN AMPACITY*

LI.2 L/L4 LL8

43.0146.9 36.1140.0 36.1140,0

HEATER AMPS

20236-V

L3/L4 LS/L8

28.9/32.0 28.9132.0

36.2/40.0 36.2/40.0

MIN WIRE SIZE(AWO)

B B S

8

CB-Circuit Breaker
*includes blower motor amps of largest fan coil heater is used with.

J’CSA fused with single point wiring adapter.

$Copper wire must be used. If other than uncoated (non-plated), 75 degree C ambient, copper wire (solid wire for 10 AWG) and smaller, stranded

wire for larger than 10 AWG) is used, consult applicable tables of the National Electric Code (ANSI/NFPA 70).

’Length shown is as measured one way along wire path between unit and service panel for a maximum 2% voltage drop.

NOTE: The 24- and 30-kw heaters are convertible to phase, single or multiple supply circuit.



A90154

Fig. I--Installation of 18,24-, and 30-Kw
Model Heatem

5. Attach heater control plate to fan-coil unit using two
screws. See Fig. 1. For 18-, 24-, and 30-kw heater mod-
els, attach front of heater to fan deck using third screw.
See Fig. 1.

B. Attach Fuse Box or Circuit-Breaker Box
1. For 15- and 20-Kw fuse models

After installing heater assembly, attach fuse assembly
to side of fan.oil unit by inserting fuse box tab
between insulation and left side of unit and fan deck.
Mount front of assembly to side flange with two screws
provided. On fan-coil traits sizes 042 and larger, wire tie
that shortens length between heatsr and fuses mus be
removed. Fuse cover is closed by engaging dhnples in
fuse box_ See Fig. 2.

2. For 24- and 30-Kw fuse models
Fuse assembly is mountl on heaer. Be sure fuse
cover is clo.sed by engaging clip lat:h on unit top panel
See Fig. I.

Be sure fuse box is closed before power is turnedo

Fig. 2.Installation of Fuse Model Heater

3

3. For thru 2(}-Kw circuit-breaker models
After heater assembly, attach clrcuit,breaker
assembly to unit with screws provided. See Fig. 3. On
fan,oil units size 042 and larger, wire tie that shortens
wire length between heater and circuit-breaker assem-

bly must be removed to allow mounting of circuit-

breaker assembly. Se Fig. 3. Cqrenit-breaker models
require a bezel to be installed in unit door, providing
safe access to circuit breaker Bezel mounts on inside
of door with 2 No. 6 screws provided. See Fig. 4.

u o(
A90153

Fig. 3--Installation of Circuit-Breaker Model Heater

A90112

Fig. 4--Installation of Bezel for
Circuit-Breaker Models

C. Electrical Connections
Refer to unit instructious for recommended wizing proc
dure Install wiring in accordance with all applicable local
and national codes.

Connect heater wiring harness plug to receptacle on printed
circuit board. See Fig. 5 for plug and connection orientatio--
A positive connection must be made between plug and
receptacl See Table 2 for recommended wire and fuse sizes
formta
Plug will interlock to receptacle when properly seated. Her-
hess contains both 24-volt control and high-voltage wiring.

Fan’oil units are factory wired for medium speed. Motor
speed tap leads are color coded--hlgh (black), medium (blue),
low (red), common (yellow) for ease in selecting different
motor speeds. After selection of the desired motor speed,
the leads should be connected to printed-circuit board termi-
nais-- F1 (common), F2 (unused motor speed), F3 (unused
motor speed), F4 (motor speed selected). See Fig. 5.



A90152

Fig. 5--Widng Harness Plug Connection to
Receptacle on Pdnted Circuit Board

1. For 24-volt control system connections to unit printed-
circuit board.

Refer to unit wiring instructions for recommended wiring

procedures. Use 18-gauge thermostat wire (above 100 ft,

increase wire gauge) for low-voltage control field wiring.
Printedzuit board is circuited for single-stage heater

operation- When additional heater staging is desired using

2-stage or outdoor thermostats (see applicable outdoor unit

instructions), break off jumper tabs on printedircuit
boarL See Fg. 6.

s. The 3-, 5-, 8- & 10-kw heaters are single stage only.

b. The 9-, 15-, & 20-kw heaters are adaptable for 2-

stage operation.
c. The 18-, 24-, & 30-kw heaters are adaptable for up to

3-stage operation.

2. voltsupply connections to heater

Unit is factory wired for 23(volt operatio See Fig’. 7 for
transformer connectlon When using 203-volt sui)ply, cn-"
nect red primary lead to T2 and connect blue primaryad
to T3.

NOT." Heater supply circuit wire size and overcurrent
protection must comply with NEC/UL "Branch
requirement See Table 2. Wires and overcurrent
tion, integral to the heater, are not required to meet
"Branch Circuit" requirements.

Nonprotected heaters

(I.) The 3- thru l&kw heaters can be wired for ".mngl
supply circuit only. Supply circuit connects to
heater pigtsi] leads (terminal block on 18-kw heater).

(2.) The 3- thru lkw, 1-phese heaters can use a sepa-
rate field-installed, facry-authorlzed, disconnect
kit which installs into fan coil

b. Circnltbreaker heaters
(1.) The 3- thru 10-kw heaters can be wired for singi

supply circuit only.
(2.} The 15- and 20-kw heaters can be wired for dual-

supply circuits only.
c. Fused heaters

(1.) The 15- and 20-kw heaters can be wired for single- or

dual-supply circuits. Single-supply circuit wiring

requires a factory-authorized, single-point adapter
kit. Canadian models are factory shipped with

single-point adapter kit for singlsupply circuits.

(2.) The 24- and 30-kw heaters can be wired for singl or

mnltiplsupply circuits. Heaters are factory wired
for single-circuit, 3-phss To convert heaters to sin-

gle circuit 1-phase, disconnect yellow lead from L3
and connect to L2. Disconnect black lead from L3
and connect to L1. To convert heaters to mulli
supply circuit, 1-phase, remove and discard
between single-circuit terminal block and fuse
Remove and discard single-circuit terminal block.
Attach L1 through L6 power leads as indicated on

label next to fuse block.

] A90169

A90tS0

Fig. 6NJumper Tabs on Printed Circuit Board
Fig. 7--Transformer Connections for

230-Volt Operation



s. For nonprotocted, or ingleL,t heaters, one
equipment’mmd connection is provided on fan-coil

b. For 15- and 20-kw circoit-break heaters, additional
ground lug is provided on circuit-breaker mounUn
bracket for dual-circuit See Fi. 3.

c. For 15- and 20-kw fused heaters, addi/onal ground
lu is provided on fuse mountln bracke for dual-

d. For 24- and fused heaters, two addit/onal

8round lugs are provided for l-phase, mult/-c/rcuit

D. Attach Wldng Diagram and Rating Label
Attach new wiriug diagram label to blower housi, com-

A90111

Figure 8--Heater Rating Label Location on
Fan-Coil Unit Rating Plate

E. Installation Verification
After completion of heater installation, check wiring to be
sure proper connections and rout,ink,s have been made. Be
sure that all electrical covers are in place and proper labels
have been applied. Replace front access panel to fan.oil
unit before turning unit powero

5



USE COPPER WIRE ONLY BE’TVEEN DISCONNECT 5ITCH ANO UNIT.
COi’ECT (Y’J TO L’Y], (C) TO (C],ETC. IN PATTERN

"’3 TRANSFOIER PRIHARY LEADS, BI.U 208V, RED 230V.
TOBE’RED ’NACCORDANCWITHHECANOLOCAL COOE$.
IF ANY OF THE ORIGINAL WIREo AS 5UPPLIEO, HUST BE
REPLACI33,, US THE 5AP, OR EQUIVALEHT TYPE ]RE.

6. RF.PLAC LOW V(X.TAGE FUSE WITH NO GREATER THAN 5 AHP FUSE.
20k HEATER USeS OH DOUBLE POLE LS OH HIDOLE TOP ELEHENT-_U 18, 24 ANO 30k’ HEATERS USE DOUBLE POI..E LIH]T S]TCHES.

9 LARGEST HEkTERS ARE SHOWN, 5HALLER HEATERS WILL HAVEFEWER ELEHENTS AHO COMPOHENT$.
10.1 PHASE HEATERS ARE SHOWN WIRED FOR SINGLE SUPPLY CIRCUIT.

ItULTIPLE SUPPLY CIRCUITS HAY BE WIRED DIRECT TO FUSE/C.B.’S.

(CO(O.! Ct;n’RO,
COOLIN CONTROL ONLY

F ELD
POWER W R NG

LEGEND
0 TERHINAL FH FNW HOTOR

U*4C4.qI.D TERfl NAL
"’’-FIEU) POWER WIRIN---- PLUG AND IC:"PTACLE HTR HEATER

PC8 BREAKOFF ,JUICER L$ LIHIT bI’ICH
/ I/2 WAVE DC BRIDGE GNO EOUIPflENT GOUNO
I-1 IXJtlqY TEItlNA CAP CAPACITOR

FR PC F/I RI.AY
RI[CP’ RCEPTACLE F LOg VOLTAGE
PC8 PRINTED CIRCUIT BOA.qO EAC ELECT AIR CLEANER
HPTB HE.AT PUt TEI: C8 C1RCUIT BREAKER
LVTB LOt/ VOLT TERM BRO FU FU
HV’TB HI6H VOLTAG TERNIHAI.

A90155
ADDITIONAL NOTES:
1. First stage of electric heat sequencer is controlled by 24-volt DC power from printed circuit board (same as printed circuit board fan relay). Allother sequencers operate on 24-volt AC.
2. Interlock of heater controls and fan relay is accomplished by use o low-voltage diodes on pdnted circuit board. Heaters cannot be energizedwithout fan being energized.
3. A 5,amp low-voltage fuse on pdnted circuit board will blow if transformer secondary is ,shorted to protect transformer.

Fig. 9--Typical Wiring Label Showing Maximum
Number of Heater Components

Manufacturer reserves the dght to discontinue, or change at any time, apedfications or designs without notice and without Incuntng obligations.
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ITEM PART DESCRIPTION

WRAPPER 314880.401 "> ">

-p ->

X X X X
2 INSULATION 314872-301
3 LOWER WRAPPIR X
4 INSUI,ATION X
$ PANEL ASSY INSUL. 314988-701
6 DOORASSY LOWER 3__o-_707
7 D(X:)RASSY UPPER 314990-701
8 DOOR ASSY FITTING 1499t-71
9 CO SUPPORT SDE (2) 34358O
10 COIL SUPPORT REAR 314957-201
11 BLOWER DECK 314896-401
12 DIFFUSER BAFFLE (2) 314858-301
13 HEATER PLATE 314895-401
14 TIE ANGLE 314867-301
15 GROMMET NUT (2) 61631D7
16 SPRING 314868-301
17 FILTER DOOR ASSY 315903-701
S HOUSING BRACKET 31400-201
19 FRONT BRACKET X
20 REAR BRACKET X
21 FFFrlNG DOOR CLIP X

RREAKR.COVFR 314981-201
23 NI LOGO 312250-405
24 EXTENSION,TUBE SHEET 314893-301
25 SUPPORT,COL (2) 348o20
26 BRACKET,(V
27 BRACKET,TXV X
28 BRACKET,TOP COIL 316812-701
29 SHIELD,HEAT 315925-402
30 NI GROMMET 314986-201
31 NI GROMMET 314987-202
32 COIL BRACKET X
33 COIL BRACKET X
34 COIL BRACKET X
35 FILTER PLATE X

CHANNEL COND 316808-301
NI DRAIN FITTING 316809-202

38 NI DRAIN FITTING X
39 ORIP BAFFLE X

41 TRANSFORMER HT01B0208
42 PRINTED CIRCUIT BOARO HK61GA001
43 GROUNO LUG HYg0AZ021

44 LOW VOLTAGE TERMBOX 3-05772
45 FUSE ATC5

46 BLOWER ASSY (COMPLETE) 316804-751
INCLUDES:

47 HOUSING ASSY 316803-751
48 BLOWER WHEEL LA 4028
49 MOTOR,FAN I-IC37AE200
50 CAPACITOR P291-0503
51 PROTECTIVE BOOT
52 STRAP,CAPACITOR
53 ARM MOTOR MOUNT (3)
54 BAND MTR MOUNT P251-0078
55 GROMMET (3} P251-0079

X X X X

-> -p -p

-p

12) 12) 12 (21

(2) (2) (2) (2)

(2)

X X

(2) (2)(2)

X X X X
X X X X

(2)
x

(2)

X X

X X
X X
X X
X X

X X

i(2)
X

(2)
X

X X
316821-701

351925-402 315925-402

X X
X X
X X
X X

X X
X X X X

HT01BF230

316804-765

HC3 202

P281-0002 ">

P281-0022
_HC_-__7’72 (3) (3) (3) ’(3)

(3 f3) "> (3) -> (3)
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INCLUS:
57 VALVE THERMO EXPANSION
58 DISTRIBUTOR
59 COIENSATE TROUGH
60 NSATEASSY
61 ENSATETROUGH

40YR01800 40YROII-a00CD
20W230-1-) )8/230-1-60 208Q30-10

316224-751 ->

X X X
EA080{)IO

X X X
X X X
X X X

62 ’rEPAN SHELD
63 CONDENSATE PAN 314866-401
64 TEPAN X
65 PLUG,PLASTIC i(2) LF39RZ021
66 NI RETAINER AU35QA272

67 NI PISTON EA52PH055
68 NI PISTON B(X)Y 300497-201
69 NI STRAINER KH11HH066

-=-
70 HEATER ASSY (COMPLETE) X

INCLUDES:
71 NI ELEMENTASSY X
72 NI CONTROL PANEL X
73 ,NI LIMIT SWITCH X
74 NI LIMIT SWITCH X
75 NI LIMIT SWITCH X
76 NI SEQUENCER X
77 NI PLUG HOUSING X
78 FUSE BOX ASSY (COMPLETE) X

INCLUOES:
79 NI COVER,FUSE X
80 :NI FUSE X
81 NI FUSE X
82 :NI FUSEBLOCK X

83 FILTER RACK ASSY X
INCLUDES:

84 FILTER 315914-401
85 GRILLE FILTER X
86 FILTER RACK X
87 RETAINER FILTER X

88 NI OSPEED RELAY 40YA900351
INCLUOES:

89 NI RELAY 2 SPEED HN61PJ024
90 NI TIME OELAY RELAY 40YA900361

INCLUDES:
91 NI RELAYTIME DELAY HN67GJ002
92 NI OISCONNECT KIT 40YA900371

INCLUDES:
93 INI DISCONNECT ASSY 2K)589

94 [NI DISCONNECT HR61ZZ001
95 NI DISCONNECT HR61ZZ(X)2

96 NI LATENT CAPACITY CONTROL 40YA900381
INCLUDES:

97 NI SWCHHUMIOISTAT 3-05464
98 NI RELAY,TWO SPEED HN61PJ024
99 NI ELECTRIC HEAT KIT (5 KW) 40YA900051

INCLUDES:
100 NI ELEMENT ASSY "SEE HEAT SECT" 3K)5782

101 NI ELECTRIC HEAT KIT (8KW) 40YA900081
INCLUDES:

102 NI ELEMENT ASSY "SEE HEAT SCT" 3-05802-1

Catalog No.: 40.024 (9-90)
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314925-302

X X

3-05789-2

2-05773-2
HH19Z5

(2)

X
X
X

X
(2)

X
X
X

X

3-05802-2 3-05802-1 X

2)555609 X
2-05773-6 X

(2) HH19ZA950 (2) X
X X X
X X X

HN67QC006 X

X X X

X X X
X X X
X X X
X X X

X X X

X X X
X X X
X X X

Page" 6

UI) in U.S.A.



TEM PARTIPTION .: . 200r230-1,,0 1-0 1-0

mn m
10 NI ELECTRIC HEAT KIT (10KW) 40YA___101

INCLUDES:
104 NI FmFMENT ASSY "SEE HEAT SECT" 3-0___-2

105 NI ELECTRIC HEAT KIT (15KW) X X X
INCLUOES:

106 N R I=MENT ASSY "SEE HI,AT SECT" X X X
107 NI ELECTRIC HEAT KIT (20KW} X X

INCLUDES:
108 NI FIFMENT ASSY "SEE HEAT SECT. X X
109 NI Fm FTRIC HEAT KIT (9KW) X X

INCLUDES:

X X

x X
X X X

X X X
X X X

110 NI HEATERASSY X X X
INCLUDES:

111 NI ELEMENTASSY X X X
112 NI CONTROL PANEL X X X
113 NI LIMIT SWITCH X X X
114 NI SEQUENCER X X X
115 NI ELECTRIC HEAT KIT (15KW} X X X

INCLUDES:
116 NI HEATER ASSY X X X

INCLUDES:

X X

X X
X X
X X
X X
X X

X X

117 NI ELEMENTSSY X X X X X
118 NI ROL PANEL X X X X X

119 NI LIMIT SWITCH X X X X X
120 NI SEQUENCER X X X X X
121 NI ELECTRIC HEAT KIT (18KW) X X X X X

INCLUDES:
122 NI HEATERASSY X X X

INCLUDES:
123 NI ELEMENT ASSY X X X
124 NI CONTROL PANEL X X X
125 NI LIMIT SWITCH X X X
126 NI SEQUENCER X X X
127 N ELECTRIC HEAT KIT (24KW) X X X

INCLUDES:

X X

X X
X X
X X
X X
X X

128 NI HEATER ASSY X X X X X
INCLUDES:

129 NI ELEMENTASSY X X X X X
130 NI CONTROL PANEL X X X X X
131 N! FUSE X X X X X
132 NI LIMIT SWITCH X X X X X
133 NI SEQUENCER X X X X X
134 NI TERMINAL BLOCK X X X X X
135 NI BLOCK X X X X X
136 NI ELECTRIC HEAT KIT (30KW) X X X X X

INCLUDES:
137 NI HEATER ASSY X X X X X

INCLUDES:
138 NI ELEMENT ASSY X X X X X
139 NI CONTROL PANEL X X X X X
140 NI FUSE X X X X X
141 NI LIMIT SWITCH X X X X X
142 NI SEQUENCER X X X X X
143 NI TERMINAL BLOCK X X X X X
144 NI BLOCK X X X X X
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145 NI

146 NI

14L iNI
150 NI
151 NI

153 NI
1,,54 NI

155 NI

156 NI
157 N!
158 N

159 N
160 N
161 N

182 NI
163 NI
164 NI
165 NI

166 NI
167 NI

CIRCUIT BREAKER ASSY 2__’-__

INCLUDES:
CIRCUIT BREAKER I-IH___7C007 ->
CIRCJJ.rr BREAKER ...u__.WTING BASE I-IH977N)1
R _FtrRIC HEAT KIT SKW 40Y.___P’’z__I -> ->

HEATER ASSY 3-05797-2 ->
INCJ__L_ES:
I=i I=MENTASSY 2-0__

_
1Q ->

PANEL 2-05773-2
CIRCUIT BREAKER BOX ASSY 2-0-r-1

ClRCUR BREAKER HH83ZC007 ->
HH94ZZ001 ->

X X X
X X X
o:=. ->
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2
3
4

5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23 NI
24
25
26

27

30 NI
31 NI

37 NI
38 NI

41
42
43

47

5O
51
52
53
54
55

INSULATION
LOWER WRAPPER
INSULATION
PANEL ASSY INSUL
DOOR ASSY LOWER
DOORASSY UPPER
DOOR ASSY FrTI’ING

SUPPORT SIDE
COSUPPORT REAR
BLOWER DECK
DIFFUSER BAFFLE
HEATER PLATE
TIE ANGLE
GROMMET NUT
SPRING
FILTER DOORASSY
HOUSING BRACKET
FRONT BRACKET
REAR BRACKET
FIT[ING DOOR CLIP
BREAKER,COVER
LOGO
EXTENSION,TUBE SHEET
SUPPORT,COIL
BRACKET,TXV

BRACKET,TOP COIL
SHIELD,HEAT
GROMMET
GROMMET

314872-301
X X X
X X X

314988-701 ->
314989-707
314990-701
314991-701

2) 314958-401 I2) (2)
314957-201
314896-401

(2) 3148,58-301 I2) 12)
314895-401
314867-301

(2) 61631D7 (2) (2)
314868-301
315903-701
314900-201

X X X
X X X
X X X

314981-201
31225O-405
314093-301
314894-3O4

X X X
X X X

316821-701
315925-402
314986-201
314987-201

X X X
X X X
X X X
X X X

316808-301
316809-202

X X X
X X X

HT01BD2O8
HK61GA001
HYg0Az021

3-05772
ATC5

316804-752

316803-751
LA22LA026
HC37AE200
P291-0753
P281-0002
P281-0022

X X

i(2

(2)

12)

I21

(2)

X X
X X
X X

x

COIL BRACKET X X
COIL BRACKET X X
COL BRACKET X X
FILTER PLATE X X
CHANNEL COND
DRAIN FITTING
DRAIN FITTING X X
DRIP BAFFLE X X

TRANSFORMER HT01BF230
PRINTED CIRCUIT BOARD
GROUNO LUG
LOIN VOLTAGE TERM.BOX
FUSE

BLOANER ASSY (COMPLETE) 316804-759
INCLUDES:
HOUSING ASSY
BLOVR V-IEEL

MOTOR,FAN HC37AE2O3
CAPACITOR
PROTECTIVE BCXT
STRAP,CAPACITOR
ARM MOTOR MOUNT (3) HCZZ252 (3) (3) (3) (3)
BAND MTR blOUNT P251-0078
GROMMET (3) P251-0079 (3) (3) (3)’ (3)
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IN II’mmn
56 COLASSY( 316224-751 ">

INCLUDES:
57 VALVE THERMO EXPANSION X X X X X
56 DISTRBUTOR EA08QD104 ">

59 NSATETROUGH X X X X X
60 ENSATEASSY X X X X X
61 ENSATE TR(::XJGH X X X X X
62 NSATE PAN SHIF113 314925-302 -> -> ->

63 NSATE PAN 314866-401
64 CONDENSATE PAN X X X X X
65 PLUG,PLASTiC (2) LF3SRZ021 (2) (2) (2) (2)
56 NI RETAINER AU35QA272 ->
67 NI PISTON EA52PH061
68 NI PISTON BOOY 300497-201
89 NI STRAINER KH11HH066

70 HEATER ASSY (COMPLETE) X 3-05789-2 305802-2 3-05802-1 X
INC..LUDES:

71 N ELEMENT ASSY X 2-05556-010 (2) (2) 2-05556-009 X
72 N CONTROL PANEL X 2-05773-2 2-05773-6 X
73 N LIMIT SWITCH X HH19ZA965 (2) HH19ZA950 (2) X
74 N LIMIT SWITCH X X X X X
75 N LIMIT SWITCH X X X X X
76 N SEQUENCER X HN67QC005 HN67QA006 X
77 N PLUG HOUSING X HY06AM012 X
76 FUSE BOX ASSY (COMPLETE) X X X X X

INCLUDES:
79 NI COVER,FUSE X X X X X
80 NI FUSE X X X X X
81 NI FUSE X X X X X
82 NI FUSE BLOCK X X X X X

FILTER RACK ASSY X X X X X
INCLUDES:

84 FILTER 31.5914-401
85 GRILLE FILTER X X X X X
86 FILTER RACK X X X X X
87 RETAINER FILTER X X X X X

TWO SPEED RELAY 40YA900351
INCLUDES:
RELAY 2 SPEED

88 NI

89 NI HN61PJ024
90 NI TIME DELAY RELAY 40YA900361

INCLUDES:
91 NI RELAY,TIME DELAY HN67GJ002
92 NI DISCONNECT KIT 40YA900371

INCLUDES:
93 NI DISCONNECT ASSY 205696-1
94 NI DISCONNECT HR61ZZ001
95 NI DISCONNECT HR61ZZ002
96 NI LATENT CAPACITY CONTROL 40YA900381

INCLUDES:
97 NI SWITCHHUMIDISTAT 3-05464
98 NI RELAY,TWO SPEED HN61PJ024
99 NI ELECTRIC HEAT KIT (5 KW) 40YA900051

INCLUDES:
100 NI ELEMENT ASSY "SEE HEAT SECT" 3-05789-2
101 NI ELECTRIC HEAT KIT (SKW) 40YA900081

INCLUDES:
102 NI ELEMENT ASSY’SEE HEAT SECT" 305802-1
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40Y1l4-.100 40YR024-30(
PART DESCIFI1ON

-.---:-:---,,, ,- .:
103 NI ELECTRIC HEAT KIT (10KW) 40YA900101 ">

INCLUDES:
104 NI ELEMENT ASSY "SEE HEAT SECT" 3-05802-2
105 NI ELECTRIC HEAT KIT (15KW) 40YA900151

INCLUDES:
103 NI ELEMENT ASSY "SEE HEAT SECT" 3-05791-1
107 NI ELECTRIC HEAT KIT (20KW)

INCA.UDES:
X X X X X

108 NI ELEMENT ASSY "SEE HEAT SECT" X X X X X
109 NI ELETRIC HEAT KIT (9KW) X X X X X

INCLUDES:
110 NI HEATERASSY X X X X X

INCLUDES:
111 NI ELEMENTASSY X X X X X
112 NI CONTROL PANEL X X X X X
113 NI LIMIT SWITCH X X X X X
114 NI SEQUENCER X X X X X
115 NI ELECTRIC HEAT KIT (15KW) X X X X X

INCLUDES:
116 NI HEATERASSY X X X X X

INCLUDES:
117 NI ELEMENT ASSY X X X X :
118 NI C(:H’rI’ROL PANEL X X X X X
119 NI LIMIT SWITCH X X X X X
120 NI SEQUENCER X X X X X
121 NI ELIGTRIC HEAT KIT (18KW) X X X X X

INCLUDES:
122 NI HEATER ASSY X X X X X

INCLUDES:
123 NI ELEMENTASSY X X X X X
124 NI CONTROL PANEL X X X X X
125 NI LIMIT SWITCH X X X X X
126 NI SEQUENCER X X X X X
127 NI ELECTRIC HEAT KIT (24KW) X X X X X

INCLUDES:
128 ’NI HEATERASSY X X X X X

INCLUDES:
129 !NI ELEMENTASSY X X X X X
130 INI CONTR(. PANEL X X X X X
131 NI FUSE X X X X X
132 NI LIMIT SWITCH X X X X X
133 INI SEQUENCER X X X X X
134 INI TERMINAL BLOC.J( X X X X X
135 INI BLOCK X X X X X
136 NI ELECTRIC HEAT KIT (30KW) X X X X X

INCLUDES:
137 NI HEATER ASSY X X X X X

INCLUDES:
138 NI ELEMENT ASSY X X X X X
139 NI CONTROL PANEL X X X X X
140 [NI FUSE X X X X X
141 NI LIMIT SWITCH X X X X X
142 NI SEQUENCER X X X X X
143 NI TERMINAL BLOCK X X X X X
144 N BLOCK X X X X X
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14 NI _r-"rRIG HEAT KIT (3KW)

146 NI cATERASSY 3-057m)-1

_IN__UnES:

147 NI FIPu:qTASSY

148 N (;XICrFK3L PANEL
1 NI .MMIIMTCH
150 I SlMTCH
151 N LI41T S1MTCH
15, N SEQUEI.__R

153 N PLUG HI-_--WG
154 N ELECrRIC HEAT KIT (3KW)

IN
15G NI I..IATER ASY

_IN__UOES:

156 NI ELEUENTASSY
157 NI CNTROL PANEL
158 NI ClRCUITBREAKRASSY

INCLUDES:
158 NI CIRCUIT BREAKER
160 NI CIRCUIT BREAKER MOUNTING BASE
161 NI EI.-GTRIC HF,AT KIT (SKW

162 NI HEATERASSY

163 NI E’I:uI=_NTASSY
164 NI CONTROL PANEL
16,5 .NI CIRCUIT BREAKER BOX ASSY

INCt.UOES:

2._

2-O5773-2
I-1-119Z_

__
HY_n__.012
40Y/0041

3-05797-1

166 jNI ClRCUITBREAKER
167 NI CIRCUIT BREAKER MOUNTING BASE
168 NI ELECTRICItEATKIT((SKW)

INCLUDES:

->

X X
X X

->

oer2.t.lo

->

X X
X X

2J)_$5__-008 ->
2-05T/3-2 ->
2-0__r,__r,-

H.___P-007
HH94T)_

40YA__(J:,_ -> ">

3-05797-2 ">

2_r*__-010

2-05773-2
2-0

__
_r,..1 ->

HH83ZC007
HH94ZZ001
40YA900091

169 NI HEATERASSY
INCLUDES:

170 NI ELEMENTASSY (2) 2"orrr4’O09
171 NN: GONTROLPANEL
172 CIRCUIT BREAKER BOX ASSY

INCLUDES:
173 NI CIRCUIT BREAKER

121 (21

174 NI Cl.l_J.q" BREAKER MOUNTING BASE
175
176 NI SEQUENCER

(2) (2)
2-05773-6

HH94ZZg01 ">

(2) HH19ZA001 (2)- (2) (2) (2)
HN67QC006 "P ">
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177 NI

178 NI

179 NI
180 NI
181’ NI

182 NI ->
183 NI CIRCUIT BREAKER MOUNTING BASE
184 NI LIMIT SWITCH (2) HH19ZA950 (2) -> (2) (2)
185 NI SEQUENCER HN67QC006

186 NI ELECTRIC HEAT KIT (15KW) 40YA900181 -> ->
INCLUOES:

187 NI HEATER ASSY 3-05795-1
INCLUDES:

188 NI ELFMENTASSY (3) 2-05556-010 (3) (3) (3) (3)
189 NI CONTROL PANEL 2-05773-4
190 NI CIRCUIT BREAKER BOX ASSY 2-05805-2

INCLUDES:

EL:CTRICTKIT (10KW) 40YA900111 -> -> ->
INCLUOES:
HEATER ASSY 3-05803-2 -> *>

INCLUOES:
ELEMENTASSY (2) 2-05556-010 (2) -> (2) -> (2) (2) ->
CONTROL PANEL -Q,,3-6
CIRCUIT BREAKER BOXASSY 205805-1
INCLUDES:
CIRCUIT BREAKER HIt83ZCO07 -> ->

HH94ZZ001 -> ->

(2)

o>

191 NI CIRCUIT BREAKER (2) HH83ZC007 (2) (2) (2) (2)
192 INI LIMIT SWITCH (3) HH19ZA930 (3) -> (3| (3) (3)
193 NI SEQUENCER HN62QC008 ->
194 NI ELECTRIC HEAT KIT (20KW) X X X X X

INCLUDES:
195 iNl HEATERASSY X X X X X

INCLUDES:
193 NI ELEMENT ASSY X X X X X
197 !NI CONTRO PANEL X X X X X
198 INI CIRCUIT BREAKER BOX ASSY X X X X X

INCLUDES:
199 NI CIRCUIT BREAKER X X X X X
200 NI CIRCUIT BREAKER MOUNTING BASE X X X X X
201 NI LIMIT SWITCH X X X X X
202 NI LIMIT SWITCH X X X X X
203 NI LIMIT SwT’rCH X X X X X
204 NI SEQUENCER X X X X X
205 NI ELETRIC HEAT KIT (151W) 40YA900171

INCLUDES:
206 NI HEATER HEATER ASSY 3-05791-2

INCLUDES:
207 NI ELEMENTASSY (3) 2-05558-010. (3) (3) (3) (3)
208 NI CONTROL PANEL 2-05T/3-4

209 NI FUSE BOX ASSY 2-05804-3
INCLUDES:

210 NI FUSE (2) FRN-R30 (2) (2) (2) (2)
211 NI FUSE ,(2) FRN-R60 (2) (2) -> (2) i(2)
212 NI FUSE BLOCK HY11UM461
213 NI LIMIT SWITCH (3) HH19ZA930 (3) (3) (3) ,(3)
214 INI SEQUENCER HN67QG005
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WRAPPER 314860-40’
2 INSULATION 314872-302

3 LOWER WRAPPER X X X
4 INSULATION X X X
5 PANEL ASSY INSUL. 314968-702
6 OOOR ASSY LOWER 314989-702

7 [X:X:)R ASSY UPPER 314990-702 "->

8 DOORASSY FITrlNG 314991-703 ->

9 COIL SUPPORT SlOE (2) 31.4958-402 (2) (2) ,..:

10 COIL SUPPORT REAR 314957-202 ",

BLOWER DECK 314896-402
DIFFUSER BAFFLE (2) 31.aS--r’8-- 301 (2)

11
12 (2)
13 HEATER PLATE 314895-402

14 TIE ANGLE 314867-302

(2) (2) ->

15 GRC,.,=,.’,ET NUT (2) 61631D7 (2) (2)
16 SPRING 314868-301

17 FILTER DOOR ASSY 315903-702

(2) (2)

18 HOUSING BRACKET 314900-202

19 FRONT BRACKET X
20 REAR BRACKET X
21 Fll-I’ING DOOR CLIP 314999-201

22 P,FAKER,COVER 314981-201
23 NI LOGO 312250-405
24 EXTENSION,TUBE SHEET X X
25 SUPPORT,COIL X X
26 BRACKETTXV X X

27 BRACKET,TXV X X
28 BRACKET,TOP COIL X X
29 SHIELD,HEAT 315925-401
30 NI GROMMET 314985-301

31 NI GRC..a.ET 314987-201

32 CCL BRACKET X X
33 COIL BRACKET (2) 314879-301
34 COIL BRACKET (2) 314879-302

35 FILTER PLATE 316242-701

36 CHANNEL COND X X
37 Nil DRAIN FITTING 31__809-201

38 NI DRAIN FITTING 31__rq0_9-202

39 DRIP BAFFLE (2) 316834-202

41 TRANSFORMER HT01BD208
42 PRINTED CIRCUIT BOARD HK61GA001
43 GROUND LUG HYg0AZ021

44 LOW VOLTAGE TERMBOX 3-05772
45 FUSE ATC5

48 BLOWER ASSY (COMPLETE) 316804-753
INCLUDES:

X X X X
X X X X

X
X
X
X
X

X

(2) (2)
(2) (2)

X X

X X
X X
X X
X X
X X

X X
12)
(2)

X

HT01BF230

47 HOUSING ASSY 316803-752
48 BLOWER WHEEL LA22LA095
49 MOTOR,FAN HC41AE202
50 CAPACITOR P291-1003
51 PROTECTIVE BOOT P281-nnnp.

52 STRAP,CAPACITOR P281
53 ARM MOTOR MOUNT (3) HC77
54 BAND MTR MEXNT P251-0078
55 GROMMET (3) P251-0079

HC41AE203

(3) (3) (3) (3)

(3) (3) (3) (3)
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56 COIL 31m-758
INCLUOES:

57 VALVE THERMO EXPANSION
56 DISTRIBUTOR
59 ENSATE TROUGH
60 CONDENSATE ASSY
61 CONDENSATE TROUGH
62 CONOENSATE PAN SHIELD

65 PLUG,PLASTIC
86 NI RETAINER
67 NI PISTON
68 NI PISTON BEX)Y
69 NI STRAINER

70 HEATER ASSY (COMPLETE)
INCLUOES:

71 NI ELEMENTASSY
72 NI ROLPANEL
73 NI LIMIT SWITCH
74 NI LIMIT SWITCH
75 NI LIMIT SWTTCH
76 NI SEQUENCER

77 NI PLUG HOUSING
76 FUSE BOX ASSY (COMPLETE)

INCLUDES:
79 NI COVER,FUSE
80 NI FUSE X
81 NI FUSE X
62 NI FUSE BLOCK X

;;l;;:;plll"

83 FILTER RACK ASSY X
INCLUDES:

84 FILTER 315914-402
85 GRIII F FILTER X
86 FILTER RACK X

X X X X X
EA. ">

31__K’-I_201 361236-201 316236-201

,316241-7(
(2) 31_’-293 (2) (2) (2} (2)
(2) 314925-301 (2) (2) (2) (2) ->

314880-402 -> , ">

315907-701 X X 315907-701

(3) LFSRZO2’ (S) (S) (3) -> (3) ->
AU35QA272 ">

EA52PH067 ->

300497-201 ->

KH11HH066

X 3-05791-1 3-05802-2 3-05802-1 X

X (3) 2-055.56-010 (2) (2) 2-05556-009 X
X 2-05773-4 2-05773-6 X
X (3) HH19ZA930 (2) HH19ZA950 (2) X
X X X X X
X X X X X
X HN67QG005 HN67QC006 X
X HY06AM012 X
X 2-05804-1 X X X

X 2-05784 X X X
(2) FRN-R20 X X X

NON-20 X X X
HYI UM461 X X X

X X X X

X X X X
X X X X

87 RETAINER FILTER X
:(,x,,r-i.-;,]:,’qip,

68 NI TWO SPEED RELAY 40YA900351
INCLUDES:

89 NI RELAY 2 SPEED HN61PJ024
90 NI TIME DELAY RELAY 40YA900361

INCLUDES:
91 NI RELAY,TIME DELAY HN67GJ002
92 NI DISCONNECT KIT 40YA930371

INCLUDES:
93 NI DISCONNECT ASSY 2-05896-1
94 NI DISCONNECT HR61ZZ001
95 NI DISCONNECT HR61ZZ002
96 NI LATENT CAPACITYROL 40YA909381

INCLUDES:
97 NI SWITCHHUMIDISTAT 3-05464
98 NI RELAY,TWO SPEED HN61PJ024
99 NI ELECTRIC HEAT KIT (5 KW) 40YA900051

INCLUDES:
I00 NI ELEMENT ASSY "SEE HEAT SECT"
101 NI ELECTRIC HEAT KIT (8KW)

INCLUDES:
102 N ELEMENT ASSY "SEE HEAT SECT"

X X X X

3-05789-2
40YA900081

3,05802-1 :>
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104

106
107

108
109

110

111
112
113
114
115

116

117
118
119
120
121

122

123
124
125
126
127

128

129
130

131
132
133
134
135
136

137

138
139
140
141
142
143
144

N ELEGTRIG W=AT KIT (10KW
INCLUOES:

NI FIFMENTASSY’SEE HEAT SECT"
NI ELECTRIC HEAT KIT (15KW)

INCLUOES:
NI FtL=MENTASSY "SEE HEAT SECt’
NI ELECTRIC HEAT KIT (2OKW)

INCLUOES:
N ELEMENTASSY "SEE HE/SECI"
N HEAT KIT (SKWl "-"

INCLUDES:
N HEATER ASSY

INCLUDES:
N FI FMENTASSY
NI CONTROL PANEL
NI LIMIT SW’CH
NI SEQUENCER

NI ELECTRIC HEAT Kr (15KW)
INCLUDES:

NI HEATER ASSY
INCLUDES:

NI ELEMENTASSY
NI CONTROt PANEL
NI LIMIT SWfTCH
NI SEQUENCER

N_JI ..LECTRIC HEAT KIT {18KWI__
INCLUDES:

NI HEATER ASSY
INCLUDES:

NI ELEMENT ASSY
NI CONTROL PANEL
NI LIMn" SWITCH
NI SEQUENCER
NI ELECTRIC HEAT KIT (24KW)

INCLUDES:
NI HEATER ASSY

INCLUDES:
NI ELEMENT ASSY
NI CONTROL PANEL
NI FUSE
NI LIMIT SWITCH
NI SEQUENCER

NI TERMINAL BLOCK
NI BLOCK
NI ELECTRIC HEAT KIT (30KW)

INCLUDES:
NI HEATER ASSY

INCLUDES:
NI ELEMENT ASSY
NI ROt PANEL
NI FUSE
NI LIMIT SWITCH
!NI SEQUENCER

NI TERMINAL BLOCK
NI mOCK

40YA900101

3-05802-2 -> ->
40YA900151

05791-1
40YA900201 ->

9-0S79.1
x x X

X X X

X
X

X X
X X
X X
X X

X x X

X X X

X X X
X X X

X X

X X

X X
X X
X X
X X
X X

X X
X X
X X

X X

X X
X X
X X
X X
X X

X X

X X
X X
X X
X X
X X
X X
X X
X X

X X

X X
X X
X X
X X
X X
X X
X X

X X

X X X
X X X
X X X

X X X

X X X
X X X
X X X..
X X X
X X X

X X X

X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X

X X X

X X X
X X X
X X X
X X X
X X X
X X X
X X X
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147
148
149
150
151
152
153
154

155

156
157
158

159
160
161

162

183
164
155

166
167
168

169

1170
1171
:172

NI ELECTRIC HEAT KIT (3KW) X X

NI HEATER ASSY X X
INCLUOES:

NI ELEI’NT ASSY X X
NI CONTROL PANEl, X X
NI LIMIT SWITCH X X
NI LIMIT SW1TCH X X
NI LIMfr SlMTCH X X
NI SEQUENCER X X
N! PLUG HOUSING X X
NI ELECTRIC HEAT KIT (3KW) X X

INCLUDES:
NI HEATER ASSY X X

INCLUDES:
NI ELEMENT ASSY X X
NI CONTRCL PANEL X X
NI CIRCUIT BREAKER ASSY X X

INCLUDES:
NI CIRCUIT BREAKER X X
NI CIRCUIT BREAKER MOUNTING BASE X X
NI ELECTRIC HEAT KIT (SKW) 40YA900061

INCLUDES:
NI HEATER ASSY 305797-2

INCLUDES:
NI ELEMENT ASSY 2<)5556-010
NI CONTROL PANEL 2<)5772

N! CIRCUIT BREAKER BOX ASSY 2<)5805-1

INCLUDES:
NI CIRCUIT BREAKER HH83ZC007
N! CIRCUIT BREAKER MOLINTING BASE HH94ZZ001
NI ELECTRIC HEAT KIT [(BKW) 40YA900091

NI
INCLUDES:
HEATER ASSY 305803-1
INCLUDES:

49YR030-.(I0CG 49YR030,.S00C 49Yl:I0S0-?(]O

2(W20-1 202S0..1 ,2S1:

X X X

X X X

X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X

X X X

X X X
X X X
X X X

X X X
X X X

NI ELEMENTASSY (2) 2<)5556009 (2) (2) (2) (2)
NI CGNRG(. PANEL 2<)5773-6

NI CIRCUIT BREAKER BOX ASSY 2<)5805-1

INCLUDES:
173 NI CIRCUIT BREAKER HH83ZC007
174 NI CIRCUIT BREAKER MOUNTING BASE HH94ZZ001
175 NI LIMIT SWITCH (2) HH19ZA001 (2) (2) (2) (2)
!176 NI SEQUENCER HN67QC006
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177

178

179
100
181

18
183
184
185
186

187

ELEgiaCHEAT IIT (10W) 40V__/iO0__111

HEATER ASSY 3,-0580,2

INCLUDES:
NI F,Ii=ASSY
LNI GONTROL PANEL
INt CIRCUIT BREAKER BOX ASSY

-> o>

(2) 2-0K10 ( (2) ;(2) (2 ->

2-057"/3-6. -> ">

2,,0=_KI]I-_

INCLUDES:
NI CIRCUIT BREAKER
[NI CIF:KIT BREAKER MOUNTING BASE HH941
NI LMT SWtTCH (2)
NI SEQUENCER

ELECTRIC HEAT KIT (15KW) 40YA900161
INCLUDES:

NI HEATER ASSY 3-05795-1
INCLUDES:

NI ELEMENT ASSY (3) 2-0--r-,-010

NI CONTR(. PANEL 205773-4
NI CIRCUIT BREAKER BOX ASSY

INCJ.UDES:
CIRCUIT BREAKER

(2) (2) (2)

(s) (s) (3)

(2) HH83ZC,007 (2) i(2) (2) (2)
(3) HH19ZA__(O_ (3) (3) (3) (3)

I-IN6__’,.,008

40YA900211 ">

3-05796-1

l(4) 2-05556-010 (4) (4) (4) (4)
2-05773-5
2-0__r02

(2) .007 (2) (2) (2) (2)
HI’I94ZZO01
HH12HV145
HH19ZA940
HH19ZA940
HN670C:.-.-.-.-.-.-.- 5

i(2)

(3)

NI

LIMIT SWITCH
SEQUENCER

ELECTRIC HEAT KIT (20KW)
INCLUDES:
HEATER ASSY
INCLUDES:

N F! FMENT ASSY

N! ROL PANEL
NI CIRCUIT BREAKER BOX ASSY

INCLUDES:
NI CIRCUIT BREAKER
N! CIRCUIT BREAKER MOUNTING BASE
NI LIMIT SWITCH
NI LIMIT SWITCH
NI LIMIT SWITCH
NI SEQUENCER
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207

121]I II

INCLUDES:
HEATER HEATER ASSY 3-05791-2

ELEMENTASSY (3) 2-05558-010 (3)
CONTROl. PANEL
FUSE BOXASSY

;-05773-,4
2-05804-3

210 NI FUSE (2) FRN-R30
211 NI FUSE (2) FRN-R60
212 NI FUSE BLOCK HY11UM461
213 NI LIMIT SWITCH (3) HH19ZA930
214 NI SEQUENCER HN67QG005

215 NI ELECTRIC HEAT KIT (20KW) 40YA900221
INCLUDES:

216

217
218
219

22O NI
221 NI
222 N1
223 NI
224 NI

HEATER ASSY 3-05792-2
INCLUDES:

-> o>

(3) (s) ->

(2) -> (2) ->

(2) (2)

(3)

ELEMENT ASSY (4) 2-055.56-010 (4)
CONTROL PANEL 2-05773-5
FUSE BOX ASSY 2-05804-4
INCLUDES:
FUSE (4) FRN-R60 (4)
FUSE BLOCK HY11UM601
LIMIT SWITCH HH19ZA940
LIMIT SWITCH HH19JA945
SEQUENCER HN67QG005

(3)

(2) (2) ->
(2) (2) ->

i(3) (3)

(4) ’(4) (4)

(4) i(4) (4) ->

Catalog No.: 40.024 (9-90)
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.2
3
4

5
6

7
.8
9
10

11
12
13
14
15

INSULATION 314872-303
LOWER WRAPPER X X X
INSULATION X X X
PANELASSY INSUI_ 314988-702
DOOR ASSY LOWER 314989-708
DOORASSY UPPER 314990-703
DOORASSY FW]’ING 314991-701

SUPPORT SIDE (2) 314958-401 (2) (2) :>
COIL SUPPORT REAR 314957-202 ->
BLOWER DECK 314896-403
DIFFUSER BAFFLE (2) 314858-301 (2) (2)
HEATER PLATE 314895-402
TIE ANGLE 314867-302
GROMMET NUT (2) 61631D7 (2) (2)

16 SPRING 314868-301
17 FILTER DOOR ASSY 315903-702
18 HOUSING BRACKET 314900-202
19 FRONT BRACKET X X X
20 REAR BRACKET X X X
21 FITTING DOOR CLIP X X X
22 BREAKER,COVER 314981-201 ->’
23 NI LOGO 312250-405
24 EXTENSION,TUBE SHEET 314893-302
25 SUPPORT,COIL (2) 314894-202 (2)
26 BRACKET,TXV X
27 BRACKETTXV X
26 BRACKET,TOP COIL 316821-701
29 SHIELD,HEAT 315925-402
30 NI GROMMET 314986-201

31 NI GROMMET 314987-201
32 COIL BRACKET X X
33 COIL BRACKET X X
34 COIL BRACKET X X
35 FILTER PLATE X X
36 CHANNEL COND 316808-301 X
37 NI DRAIN FITTING 316809-201
38 NI DRAIN FITTING 316809-202
39 DRIP BAFFLE X X

41 TRANSFORMER HT01BD208
42 PRINTEO CIRCUIT BOARD HK61GA001
43 GROUND LUG HYg0AZ021

44 LOW VOLTAGE TERM.BOX 3-05772
45 FUSE ATC5

46 BLOWER ASSY (COMPLETE) 316804-754
INCLUDES:

47 HOUSING ASSY 316803-753
48 BLOWER WHEEL LA22RA100
49 MOTOR,FAN HC41AE200
50 CAPACITOR P291-1003
51 PROTECTIVE BOOT P281-0002
52 STRAP,CAPACITOR P281-0022
53 ARM MOTOR MOUNT (3) HC98ZZ252 (3)
54 BAND MI’R MOUNT P251-0078
55 GROMMET (3) P251-0079 (3)

121

(2)

(2)

X
X
X

X X X
X x X

X X
X X
X X
X X

X x

13(3)

(3) (3)

(2)

X
X
X

(2)
X
X

X
X
X
x
X

X

13)

(3)
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DIRE EXPANSIO I= ::.,, .SIZE.
FAN SERIES:

i ]’"’-:::: :::---:----:-::-’|",Ii

ASY ICOMPLETE) 31_,’-7.

INCLUDES:
57 VALVE THERMO EXPANSION
58 DISTRIBUTOR
59 CONDENSATE TROUGH
60 CONDENSATE ASSY
61 DENSATE TRGUGH
62 ENSATE PAN SHIF! n
63 CONDENSATE PAN
64 ENSATE PAN
65 PLLIGPLASTIC
66 N RETAINER
67 NI PISTON
68 NI PISTON BOOY
69 NI STRAINER

70 HEATER ASSY (COMPLETE)
INCLUDES:

71 NI ELEMENTASSY
72 NI CONTROL PANEL
73 NI LIMIT SWITCH
74 NI LIMIT SWITCH
75 NI LIMIT SWITCH
76 NI SEQUENCER

77 NI PLUG HOUSING
78 FUSE BOX ASSY (COMPLETEI

INCLUDES:
79 NI COVER,FUSE
80 NI FUSE
81 NI FUSE
82 NI FUSE BLOCK

83 FILTER RACK ASSY
INCLUDES:

84 F LTER

87

68 NI

89 NI
90 NI

91 NI
92 NI

93 NI
94 NI
95 NI
96 NI

97 NI
90 NI
99 NI

100 NI
101 NI

102 NI

X

X
X X X
X X -X

314925-302
314866-402 ->

X X X
(2) LF39RZ021 (2) (2)

AU35QA272

EA52PH078
300497-201
KH11HH066

X 3-05791-1 3-05792-1

X (3) 2-055,56-010 (4)
X 2-05773-4 2-05773-5
X (31 HH19ZA930 HH19ZA940

GRILLE FILTER

X X HH19ZA940
X X HH12HV145
X HN67QG005

X HY06AM012
X 2-05804-1 2-0,5804-2

X 2-05784
X FRN-R20 NON-20
X NON-20
X HY11UM461 HY11UM601

X X X

31,5914-402

FILTER RACK
RETAINER FILTER

TWO SPEED RELAY
INCLUDES:
RELAY 2 SPEED

TIME DELAY RELAY
INCLUDES:
RELAY,TIME DELAY
DISCONNECT KIT

X X X
X X X
X X X

40YA900351

INCLUDES:

HN61PJ024
40YA900361

HN67GJ002
40YA900371

DISCONNECT ASSY 2-05896-1
DISCONNECT HR61ZZ001
DISCONNECT HR61ZZ002
LATENT CAPACITY CONTROL 40YA900381
INCLUDES:
SWlTCH,HUMIDISTAT 3-05464

RELAY,TWO SPEED HN61PJ024
ELECTRIC HEAT KIT (5 KW) 40YA930051
INCLUDES:
ELEMENT ASSY "SEE HEAT SECT" 3-05789-2
ELECTRIC HEAT KIT (8KW) 40YA900081
INCLUDES:
ELEMENT ASSY "SEE HEAT SECT" 3-05802-1

(2) (2)

3-0512-2 5802-1

121 ;121 2-05556009
2-05773-6

12) HH19ZA950 i2)X X
X X

H70

X

X
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q

10

104
105

106
107

10

110

111
112
113
114

115

i116

117
118
119

121

122

123
i124

126
127

128

130
131
132

134
135
136

137

138
139
140
141
142
143
144

NI

NI
NI

NI
NI

NI
NI

ELECTRIC HEAT KIT (10KW)
INqI,UOES:
ELEMENT ASSY "SEE HEAT SECT"
ELECTRIC HEAT KIT (15KW)

ELEMENT ASSY -’SEE HEAT SECT"
ELECTRIC HEAT Krr |20KW
INCLUDES:
ELEMENTASSY "SEE HEAT SECT"
ELETRIC HEAT KIT (gKw)
INCLUDES:

40A0101

3-05802-2
40YA900151

40YAg00201

40yA00301

3-05801-1NI HEATER ASSY
INCLUDES:

NI ELEMENTASSY
NI CONTROl_ PANEL
NI LIMIT SWITCH
NI SEQUENCER

NI

NI

ELECTRIC HEAT KIT (15KW)
INCLUDES:
HEATER ASSY
INCt.UOES:

NI ELEMENT ASSY
NI CONTR(. PANEL
NI LIMIT SWITCH
NI SEQUENCER

NI ELECTRIC HEAT KIT (18KW)
INCLUDES:

NI HEATER ASSY
INCLUDES:

NI ELEMENT ASSY
NI CONTRO(. PANEL
NI LIMIT SWITCH
NI SEQUENCER

NI ELECTRIC HEAT KIT (24KW)
INCLUDES:

NI HEATER ASSY
INCLUDES:

NI ELEMENT ASSY
NI ROL PANEL
NI FUSE
NI LIMIT SWITCH
NI SEQUENCER
NI TERMINAL BLOC
NI BLOCK
NI ELECTRIC HEAT KIT (:30KW)

INCLUDES:
NI HEATER ASSY

INCJ.UDES:
NI ELEMENTASSY
NI CONTROL PANEL
NI FUSE
NI LIMIT SWITCH
NI SEQUENCER

NI TERMINAL BLOCK
NI BLOCK

(3) 2-05.558-008
2-05773-4

(3) HH19ZA930
HN67QG005

40YA900311

(3) 2-05556-010
2-05"773-4

(3) HH19ZA930
HN67QG005

X

X

X
X
X
X
X

X

X
X
X
X
X
X
X
X

X

X
X
X
X
X
X
X

->

->

(31

131

13)

131

X

X

X
X
X
X
X

X

X
X
X
X
X
X
X
X

X

X
X
X
X
X
X
X

(3) (3) -> (3)

(3) (3) (3)

(3)

X

(:3)

(3)

(3)

X X X

X X X
X X X
X X X
X X X
X X X

X X X

X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X

X X X

X X X
X X X
X X X
X X X
X X X
X X X
X X X

Catalog No.: 40.024 (9-90)

Supersedes: NEW

NOle: See "Catalog Notes" on last page for explanalion of symbolism.

Page 22

Litho in U.S.A.



145 INI ELECTRIC HEAT KIT (3KW) X
INCLUOES:

146 !NI HEATERASSY X
INCLUOES:

147 NI ELEMENTASSY X
NI

149 INI
150 INI

153
lS4

X X X X
CONTROL PANEL X X
LIMIT SWITGH X X
LiMrr SWITCH X
LIMIT 8WITCH X X

X X X
X x x
X X X
X X X

SEQUENCER X X X X X
Pt.UG HOUNG X X X X
ELECTRIC HEAT KIT (3KW) X X X X X
INCLUDES:

155 INI HEAI’ERASY X

NI
INCLUDES:

156 ELEMENTASSY X X X
15"/ NI GONTROLPANEL X X X
I8 NI CIRGUIT BREAKER A,@y X X X

INCLUDES:
159 INI CIRCUIT BREAKER X X X
160 INI CIRCUIT BREAKER MOUNTING BASE X X X
161 INI ELECTRIC HEAT KIT ( 40YA90(1 ->

INCLUDES:
162 INI HEATERASSY 3-05797-2

NI
INCLUDES:

18 ELEMENT,sy 2-05556-010
164 NI CONTROLPANEL 2-05773-2
165 NI CIRCUIT BREAKER BOX ASSY 2-05805-1

INCLUDES:
165 NI CIRCUIT BREAKER HH83ZC007
167 NI CIRCUIT BREAKER MOUNTING BASE HI-F34ZZ001
168 NI ELECTRIC HEAT KIT ((8KW) 40YA900091

INCLUDES:
169 NI HEATERASSY 3-05803-1

INCLUDES:
170 NI ELEMENTASSY (2) 2-05556-009 {2) (2)
171 NI CONTROL PANEL 2-05773-6
172 NI CIRCUIT BREAKER BOX ASSY 2-05805-1

INCLUDES:
173 NI CIRCUIT BREAKER HH83ZC007
174 NI CIRCUIT BREAKER MOUNTING BASE HH94ZZ001
175 NI LIMIT SWITCH (2) HH19ZA001, (2) (21
176 NI SEQUENCER HN67QC006

177 NI ELECTRIC HEAT KIT (10KW) 40YA900111

NI
INCLUDES:

178 HEATER ASSY 3-05803-2
INCLUDES:

179 NI ELEMENTASSY (2) 2-05556-010 (2) (2)
180 N] CONTROL PANEL 2-05773-6
181 NI CIRCUIT BREAKER BOX ASSY 2-05805-1

INCLUDES:
182 INI CIRCUIT BREAKER HH83ZC007
183 INI CIRCUIT BREAKER MOUNTING BASE HH94ZZO01
164 INI LIMIT SWITCH (2) HH19ZAgS0 (2} (2}
185 INI SEQUENCER HN67QC006

X X X x

X X
X X
X X

X X

-> -:p

121 ,(21

(21 :121

(2) 12)

(21 121
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187 NI

18- HI

191 NI
192 NI

194 HI

195 NI

196 N!
197 N
198 N

199 N

2O2 NI
203 NI
2O4 NI
205 NI

2O6 NI

207 NI
;208 NI
209 NI

210 NI
211 NI
212 NI
213 NI
214 NI
215 NI

216 NI

217 NI
218
219

_II’A__UOES:

FI z=UZ=NTASSY (3) 2J)__r.FFF-0_10 (3) ->

(X;WrR( PANEL 2-057"/’3-4

CIRcun" BFr=AKER _ROX ASSY 2-___-__2 "-" ->

CIRCUIT BFr=N(ER (2) HI,IC07 (q ->

LIAR SWITCH (31 HH19ZAS0 (3) ->

SEt__L’-C._-ER ->

ELEGTRIG HEAT Krr (20KW) 40Y,on_l ->

HEATER ASSY 3-05796-1

(2) -> (2)
3 (3|

->

INCLUDES:

(S ->

El FMENT ASSY (4) 2-05556-010 (4)
cCrROL PANEL 2-O5773-5
CIRCUIT BREAKER BOX ASSY
INCLUDES:
CIRCUIT BREAKER (2) H__1-?_-007
P..R__:__KT BREAKER ...u_JNTING BASE HI’I94ZZ001

LIMIT SWITCH HH19ZA940
LIMff swrrcH HH19ZA_O40._

SEQUENCER HN67QG005

ELETRIC HEAT KIT (15KW) 40YA900171
INCJ__U_nES:

HEATER HEATER ASSY 3-05791-2
INCLUDES:
ELEMENT ASSY (3) 2___-,-010

CONTROL PANEL 2-05773-4
FUSE BOX ASSY 2-05804-3
INCLUDES:
FUSE (2) FRN-R30
FUSE (2) FRN-R60
FUSE BLOCK HY11UM461
LIMIT SWlTGH (3) HH19ZA930
SEQUENCER HN67QG005

ELECTRIC HEAT KIT (20KW)
INCLUDES:
HEATER ASSY
INCLUDES:
Et F’Z=NTASSY

NI CONTRCX. PANEL
NI FUSE BOX ASSY

INCLUDES:

(2)

(31

(2)
(21

(4)

(2)

131

121
(2)

(3)

40YA900221

3-05792-2 ->

(4) 2-0___’J,O_10 (4) (4)
2-05773-5 ->
2-05804-4

(4) FRN-R60 (4) (4)220 NI FUSE
221 NI FUSE BLOCK HY11UlVI601
222 N LIMIT SWITCH HH19ZA940
223 N LIMIT SWITCH HH19JA945
224 :N, SEQUENCER HN67QG005

(4)

(2)

.>

->

141

(21

(3) (3)

->

112) 12
112) (2)

(3) (3)

(4) (4)

141 141"
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WRAPPER 314860-4O3
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

19
20
21
22
23
24
25
26
27
28
29

31
32

37

41
42
43
44
45

INSULATION 314872-303
LOWER WRAPPER X
INSULATION X
PANEL ASSY INSUL. 314988-702
DOORASSY LOWER 314969-708
DOORASSY UPPER 314990-703

20e/231-60

314860-404
314572-304

X X

314g8-703

314-71.

31.4990-704
314991-703

(2) 314958-402
3147o2O3
314896-404

(2)
31
314867-3O3

121

315903-703

315925-401
31491-301

(2) 314879-301

DOOR ASSY FrrrlNG 314991-701
C0 SUPPORT SIDE (2) 31495a.-401
COIL SUPPORT REAR 314957-202
BLOWER DECK 314896-403
DIFFUSER BAFFLE (2) 314858-301
HEATER PLATE 314895-402
TIE ANGLE 314867-302
GROMMET NUT (2) 61631D7
SPRING 314868-301
FILTER DOOR ASSY 315903-702
HOUSING BRACKET 314900-2O2
FRONT BRACKET X
REAR BRACKET
FITTING DOOR CLIP
BREAKER,COVER

NI LOGO
EXTENSION,TUBE SHEET
SUPPORT,COIL
BRACKET,TXV
BRACKET,TXV
BRACKET,TOP COIL
SHIELD,HEAT

NI GROMMET
NI GROMMET

COL BRACKET
COIL BRACKET
COIL BRACKET
FILTER PLATE
CHANNEL COND

NI DRAIN FITTING
NI DRAIN FITTING

DRIP BAFFLE

TRANSFORMER
PRINTED CIRCUIT BOARD
GROUND LUG
LOW VOLTAGE TERM.BOX

X X

[2) (21

{2) (2) 121

12) (21 (2)

X X X
X X X X

314981-2Ol ->

312250-405
314893-302 X X X

(2) 314894-202 X X X
X X X X
X X X X

316821-701 X X X
315925-402
314986-201

314987-201
X X X X
X (2) (2)
X 314879-302 (2) (2)
X 316242-701
X X X X X

316809-201
316809-202

HT01BF230 HT01BD208
HK61GA001
HY90AZ021 >

3-05772
FUSE ATC5 X X
m w_.++lolA[o,I+]:11:lozu

BLOWER ASSY (COMPLETE) 316804-761 316804-755
INCLUDES:

47 HOUSING ASSY 316803-753 316803-754
48 BLOWER WHEEL I.A22RA100 LA22LA034
49 MOTOR,FAN HC41AE204 HC41AE200
50 CAPACITOR P291-1003
51 PROTECTIVE BOOT 1:=281-0002
52 STRAPCAPAClTOR P281-0022
53 ARM MOTOR MOUNT (3) HC9877:;) (3) HC98ZZ244 (3) (3) (3)
54 BAND MTR MOUNT P251-0078
55 GROMMET (3) P251-0079 (3) (3) (3) (3)
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69

70

71
72

74
75

79

81
82

87

91

97

100

101

102

NI
NI
NI
NI

’NI
NI
iNI
INI

c_._A(c__E)

VALVE THERMO EXPANSION
DISTRIBUTOR
CONDENSATE TRCJGH

X X

X 31__,_201

CONDENSATE ASSY X 316241-7O3
CONDENSATE TROUGH X 31__r,--_204
CON__ENSATE PAN SHIFI n 314925-302 314925-301
CONONSATE PAN
CONDENSATE PAN X 31,)07-71;
PLUG,PLASTIC (2) LF39RZ021 (3) (3)
RETAINER AU35QA272

PISTON EA52PH078 EA52PH082

PISTON BOY 300497-)1
STRAINER KH11HHn

HEATER ASSY (COMPLETE) X X 3-05791-1

INCLUDES:

916241-701

N! ELEMENTASSY X X (3) 2-05,556-010

NI CONTROL PANEL X X 2-05773-4
NI LIMIT SWECH X X (3) HH19ZA930

NI LIMIT SWITCH X X X
NI LIMIT SWITCH X X X
NI SEQUENCER X X HN67QG005

NI PLUG HOUSING X X HY06AM012

FUSE BOX ASSY (COMPLETE) X X 2-05804-1

INCLUDES:
COVERFUSE X X 2-05784
FUSE X X I(2) FRN-R20
FUSE X X !(2) NON-20

FUSE BLOCK X X HY11UM461

FILTER RACK ASSY X X X
INCLUDES:
FILTER 315914-402 315914-403
GR!IIF FILTER X X X
FILTER RACK X X X
RETAINER FILTER X X X

TWOSPEED RELAY 40YA900351
INCLUDES:
RELAY 2 SPEED HN61PJ024

NI

N;

Ni

N
N

N
NI
Nt
NI

(2) (2) ->

3-05792-1 3-O5802-2

141 121
2-05773-5 2-05773-6
HH19ZA940 (2) HH19ZA950

HH19ZA940 X
HH12HV145 X

2-05804-2 X

X
(2) NON-20 X
(2) X

HY11UM601 X

X X

X X
X
X

TIME DELAY RELAY 40YA--Q’---1

INCLUDES:
RELAY,TIME DELAY HN67GJ002
DISCONNECT KIT 40YA__qiX__71

INCLUDES:
DISCONNECT ASSY 2-05896-1
DISCONNECT HR61ZZ001
DISCONNECT HR61ZZ002
LATENT CAPACITY CONTROl. 40YA__-_’_

X

X

X

INCLUDES:
NI SWrrCH,HUMIDISTAT 3-05464
NI RELAY,TWO SPEED HN61PJ024
NI ELECTRIC HEAT KIT (5 KW 40YA900051 X X X

INCLUDES:
NI ELEMENT ASSY "SEE HEAT SECT 3-05789-2 X X X
NI ELECTRIC HEAT KIT (SKW) 40YA900081

INCLUDES:
NI ELEMENT ASSY "SEE HEAT SECT 3-05802-1
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103 NI ELECTRIC HEAT KIT (10KW) 40YA900101 ->
INCLUDES:

104 NI
105 NI

ELEMENT ASSY "SEE HEAT SECT" 3-05802-2
ELECTRIC HEAT KIT (15KW) 40YA900151
INCLUDES:

106 NI ELEMENT ASSY "SEE HEAT SECT" 3-05791-1
107 NI ELECTRIC HEAT KIT (20KW) 40YA900201

INCLUDES:
108 NI ELEMENT ASSY "SEE HEAT SECT" 3-05792-1
109 NI ELETRIC HEAT KIT (9KW) 40YA900301

110

111
112
113 NI
114 NI
115 NI

116

INCLUDES:
NI HEATER ASSY 305801-1

INCLUDES:
NI ELEMENT ASSY (3) 2055.56-008 (3) i(3) (3)

117
118
119
120
121

NI CONTROL PANEL 2-05773-4
LIMIT SWITCH (3) HH19ZA930 (3) :(3) (3)
SEQUENCER HN67QG005

ELECTRIC HEAT KIT (15KW) 40YA900311
INCLUDES:

NI HEATER ASSY 3-05801-2
INCLUDES:

NI ELEMENTASSY (3) 2-05556-010 (3) I3) (3)
NI CONTROL PANEL 2-05773-4
NI LIMIT SWITCH (3) HH19ZA920 (3) i(3) (3)
NI SEQUENCER HN67QG005

NI ELECTRIC HEAT KIT (18KW) X 40YA900321
INCLUDES:

122 NI HEATER ASSY X 3-05798-1
INCLUDES:

123 NI ELEMENTASSY X (6) 2-05.556-008 (6) (6)
!124 NI CONTROL PANEL X 3-05782
125 NI LIMIT SWITCH X (3) HH12HV151 (3) (3)
126 NI SEQUENCER X HN67QC007

127 NI ELECTRIC HEAT KIT (24KW) X X X X
INCLUDES:

126 NI HEATER ASSY X X X X
INCLUDES:

129 NI ELEMENTASSY X X X X
130 NI ROL PANEL X X X X
131 NI FUSE X X X X
132 NI LIMIT SWITCH X X X X
133 NI SEQUENCER X X X X
134 NI TERMINAL BLOCK X X X X
135 NI BLOCK X X X X
136 NF ELECTRIC HEAT KIT (30KW) X X X X

INCLUDES:
137 NI! HEATER ASSY X X X X

INCLUDES:
138 N ELEMENT ASSY X X X X
139 N CONTROL PANEl. X X X X
140 N FUSE X X X X
141 NI LIMIT SWITCH X X X X
142 NI SEQUENCER X X X X
143 NI TERMINAL BLOCK X X X X
144 NI BLOCK X X X X

131

131

131

131

(s)

131

x

X

x
X
X
X
X
X
x
x

X

x
x
X
X
x
x
x
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X X

X X

X
X X

145 NI EI.TRIGHEATIQT (3KW) X X

14 NI I’f..ATERAS-f X X

147 NI Et=kM’r X X
140 NI CNI’ROL PNIEL X X

152 NI SE_’_R X X

154 NI IELECTRI HEAT KIT (KW X X
INCLUDES:

x x ( X X155 NI PIEATERASSY
INCLUDES:

156 NI ELEMENT ASSY X
lo"7 NI CONTR< PANEL X
158 NI C,elRCIT BREAKER ASSY X

INCLUDES:
159 N; CIRCUIT BREAKER X
160 N CIRCUIT BREAKER MOUNTING BASE X
161 N ELECTRIC HEAT KIT fSKW

INCI,UDES:
16 N HEATRASSY 3-05797-2

INCLUDES:
16.3 N R PMENT ASSY
164 N| CONTREX. PANEL 2-05773-2 X
165 N| CIRCUIT BREAKER BOX ASSY ;Z-05805-1 X X

INCLUDES:
166 N| CIRCUIT BREAKER HH83ZC007 X X
167 NI CIRCUIT BREAKER MOUNTING BASE HH94ZZ001 X X
168 NI ELECTRIC HEAT KIT ((8KW) 40YA900091 X X

INCLUDES:
169 NI HEATER ASSY 3-05803-1 X X

INCLUDES:
170 NI ELEMENTASSY (2). 2-O_Kr-’,-009 X X
171 NI CONTROL PANEL 2-05773-6 X X
172 NI CIRCUIT BREAKER BOX ASSY 2-0---r3-5-1 X X

INCLUDES:
173 NI CIRCUIT BREAKER HH.___TCO07 X X
174 NI CIRCUIT BREAKER MOUNTING BAS HH94ZZ001 X X
175 NI IIMIT SWITCH (2| HH19ZA001 X X
176 NI SEQUENCER HN67CIC006 X X
177 NI F_/FCTRIC HEAT KIT (10KW) 40YA900111

INCLUDES:
178 NI HEATERASSY 3-05803-2

X X X X
X X X X
x x x X

X X X X
X X X -X
x x X X

X X X X

x X X x
X X X

X X

X X
X X
X X

X X

X X
X X
X X

X X
X X
X X
X X

INCLUDES:
179 NI ELEMENTASSY (2) 2-05556-010 (2) (2) (2) (2)
180 iNI CONTROL PANEL 2-05773-6
181 ;NI CIRCUIT BREAKER BOX ASSY 2-05805-1

INCLUDES:
182 NI CIRCUIT BREAKER H.___-007

183 NI CIRCUIT BREAKER MOUNTING BASE HH94ZZ001
184 NI LIMIT SWITCH (2) HH19ZA950 (2) (2) (2) (;)
185 NI SEQUENCER HN67QC006
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187 NI

188 :NI
18 !NI

191 NI
192 :NI
193 NI
194 NI

195 NI

196 NI
197 NI
198 NI

199 NI
200 NI
201 NI
202 NI
203 NI
2O4 NI
205 NI

2O6 NI

207 NI
2O8 NI
209 NI

210 NI
211 NI
212 NI
213 NI
214 NI
215 NI

216 N!

217 NI
218 NI
219 NI

22O NI
221 NI
222 NI
223 N!
224 NI

ELECTRIC HEAT KIT (15KW)
INCLUDES:
HEATER ASSY
INCLUDES:
ELEMENTASSY

CIFICUIT BREAKER BOXASSY
INCLUOES:
CIRCUIT BREAKER
LIMIT SWITCH
SEOUF.NCER
ELECTRIC HEAT KIT (20KW)
INCLUDES:
I-ATER ASSY
INCLUDES:
ELEMENTASSY
CONTREX. PANEL
CIRCUIT BREAKER BOX ASSY
INCLUDES:
CIRCUIT BREAKER
CIRCUIT BREAKER MOUNTING BASE

2S0-1-80 *;

40YA900161

3-05795-1 ->

(3) 2-05558-010 (3)

;(3)

(3)
->

p) ->
->

141

(21

131

(21
(21

13)

(s) ->

12)
IS) ->

o>

14)

12

->

i(3)

13

;-05773-4
24)5805-2

(2) HHZC007 (2)
(3) HH19ZA920 (3)

40YAg(X)211

3-05"/96-1

(4) 24)5556-010 (4) (4)
24)5773-5

24)5805-2

I(2) HH83ZC007 (2) (2)
HI-194ZZ001
HH12HV145
HH19ZA940
HH19ZA940
HN67QG005

40YA900171

3-05791-2

L"T SWITCH
LIMIT SWITCH
LIMIT SWITCH
SEQUENCER
ELETRIC HEAT KIT (15KY4)
INCLUDES:
HEATER HEATER ASSY
INCLUDES:
ELEMENT ASSY (3) 24)5556-010 (3) (3)
CONTROL PANEL 24)5773-4
FUSE BOX ASSY 24)5804-3
INCLUDES:
FUSE (2) FRN-R30 (2) (2)
FUSE (2) FRN-R60 (2) (2)
FUSE BLOCK HY11UM461
LIMIT SWITCH (3) HH19ZA930 (3) (3)
SEQUENCER HN67QG005
ELECTRIC HEAT KIT (20KW) 40YA900221
INCLUDES:
HEATER ASSY 3-05792-2 ->
INCLUDES:
ELEMENT ASSY (4) 24)55,56-010 (4) (4) (4) (4)
CONTROL PANEL 24)5773-5
FUSE BOX ASSY 24)5804-4
INCLUDES:
FUSE (4) FRN-R60 (4) (4) (4) (4)
FUSE BLOCK HY11UM601 ->
LIMIT SWITCH HH19ZA940 ->
LIMIT SWITCH HH19JA945
SEQUENCER HN67QGO05
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1" WRAPPER "314880-404
2 INSULATION 314872-304
3’ LOWER WRAPPER X X
4 INSULATI(N X X
5 PANEL ASSY INSUL. 314988-703
6 DOORASSY LOWER 314989-704
7 DOORASSY UPPER 31490-704
8 DOOR ASSY FITFING 314991-703
9 COIL SUPPORT SIDE (2) 314g8-402 (2)
10 COIL SUPPORT REAR .’ 314957-203.
11 BLOWER DECK 314896-404
12 DIFFUSER BAFFLE (2) 314858-301 (2)
13 HEATER PLATE 31489403
14 TIE ANGLE 314867-303
15 GROMMET NUT (2) 61631D7 (2)
16 SPRING 314868-301
17 FILTER DOOR ASSY 31590703
18 HOUSING BRACKET 314900-203
19 FRONT BRACKET X
20 REAR BRACKET X

X X X
X X X

(2) (2) (2)

(2) (2) (21

(2) (2) (2)

X X X X
X X X X

21
22
23 NI
24

27

3O N
31 N

37 N
38 N

FITTING DOOR CLIP 314999-201

BREAKERCOVER 314981-201
LOGO 312250-405
EXTENSION,TUBE SHEET X X X X X
SUPPORT,COIL X X X X X
BRACKET,TXV X X X X X
BRACKET,TXV X X X X X
BRACKET,TOP COIL X X X X X
SHIELD,HEAT 315925-401
GROMMET 314985-301
GROMMET 314987-201
COIL BRACKET X X X X X
COIL BRACKET (2) 314879-301 (2) (2) (2)
COIL BRACKET (2) 314879-302 (2) (2) (2)
FILTER PLATE X X X X X
CHANNEL COND X X X X X
DRAIN FITTING 316809-202
DRAIN FITTING 316809-201

39 DRIP BAFFLE

41 TRANSFORMER HT01BF230 HT01BD208
42 PRINTED CIRCUIT BOARD HK61GA001
43 GROUND LUG HYgOAZ021

44 LOW VOLTAGE TERM.BOX 35772
45 FUSE X ATC5

-*-, I,_,’l,Z:.:::::;ii,i|oI.
45 BLOWER ASSY (COMPLETE) 316804-762 316804-756

INCLUDES:
47 HOUSING ASSY
48 BLOWER WHEEL
49 MOTOR,FAN
50 CAPACITOR
51 PROTECTIVE BOOT
52 STRAP,CAPACITOR
53 ARM MOTOR MOUNT
54 BAND MTR MOUNT
55 GROMMET

31680:3-754

HC41AE205 HC45AE202
P291 1003 P291 1503
P201-0002
P281-0022

(3) HCOOZZ244 (:3) (3)
51-0078

(s) (3)

(3) P51-0079 (3) (3) (3) 3

Catalog No.: 40.024 (9-90)

Supersedes: NEW

Note: See "Catalog Notes" on last page for explanation of symbolism.

Page 30

Utho in U.S.A.



58 COIL ASSY (COMPLETE) $18822-754 316822-7S5 ->
S:
VEREXPANS X X X X X
DIRIOR 1
DETH 311 -> "> "> ">

EN 141-1 "> ">

61 ETH 31 ( ">

ENPANIEO 3141 ">

P 31 ->

EP 317-, (2) 2 (S) (S) (S) ()
AINER A272 >

67 NI PIST 2
PIY 97-1 ->

Nli INER 11H

70 HEATERAY(ME) X X 1-1 57-1 2-2

71 NI [AY X X (3) 210 (4) (2)
72 NI RPEL X X 24 25

NI LIS X X (3) HH19 HH19 ( 19
74 NI LIMffS X X X HHI X

NI LIMffS X X X 11 X
NI ER X X H5 H
NI SI X X 12

IUDES:
X X 2-05804-1 2-05804-2 X

79 NI COVER,FUSE X X 2-05784 X
80 NI FUSE X X (2) FRN-R20 (2) NON-20 X
81 NI FUSE X X (2) NON-20 (2) X
82 NI FUSE BLOCK X X HY11UM461 HY11UMS01 X

-+.;.z,,I.
83 FILTER RACK ASSY X X X X X

INCLUDES:
84 FILTER 315914-403
85 GRILLE FILTER X X X X X
86 FILTER RACK X X X X X
87 RETAINER FILTER X X X X X

88 NI TWO SPEED RELAY 40YA900351
INCt.UDES:

89 NI RELAY 2 SPEED
90 NI TIME DELAY RELAY

INCLUDES:

HN61PJ024
40YA900361

91 NI RELAYTIME DELAY HN67GJ002
92 NI DISCONNECT KIT 40YA900371

INCLUDES:
93 NI DISCONNECT ASSY 2-05896-1
94 NI DISCONNECT HR61ZZ001
95 NI DISCONNECT HR61ZZ002
96 NI LATENT CAPACR’Y CONTROL 40YA900381

INCLUDES:
97 NI SWITCHtHUMIDISTAT 3-05464
g NI RELAY,TWO SPEED HN61PJ024
99 NI ELECTRIC HEAT KIT (5 KW) 40YAg00051 X X X X

INCLUDES:
100 NI ELEMENT ASSY "SEE HEAT SECT" 3-05789-2 X X X X
101 NI ELECTRIC HEAT KIT (8KW) X 40YA900081

NI
INCLUDES:

102 ELEMENT ASSY "SEE HEAT SECT" X 3-05802-1
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104 NI
105

106
107

10 NI
109 NI

110 NI

111
112 NI
113 NI
114 NI
11,5

116 NI

117 N
118 NI
119 NI
120 NI
121 NI

122 NI’

123 NI
124 NI
125 NI
126 NI
127 NI

128 NI

129 NI
130 NI
13,1 NI
132 NI
133 NI
134 NI
135 NI
1136 NI

137 NI

1138 NI
139 NI
140 NI
141 NI
142 NI
143
144 INI

ELECTRIC I-IEAT KIT (10KW)
INCLUOE$:

ELECTRIC HEAT KIT (15
IICLUOES:
ELEINrASSY "SEEHEAT SECT"
eLeCTmC He,,,T Kn"pox
INCLUOES:

ELETRIC IF.AT KIT (gKW) 40YA900301 -> ->
INCLUOES:
IF_ATER ASSY 3-05801-1 -> ->
INCLUOES:
ELEMENTASSY (3) 2-05556-008 (3) (3) (3) ->

C-3NTROL PANEL 2-05773-4
(3)

13)

LIMrr SWI"I’CH (3) HH19ZA930 (3) (3) (3)
SEQUENCER HN67QG005

ELECTRIC HEAT KIT (15KW) 40YA900311
INCLUDES:
HEATER ASSY 305801-2
INCLUOES:
ELEMENTASSY (3) 2-05556,010 (3)
CON’rROL PANEL 2-05773-4
LiMrr SWITCH (3) ItH9ZA0 (3)
SEQUENCER HN67QG005

ELECTRIC HEAT KIT (18KW) 40YA900321
INCLUDES:
HEARER ASSY 3-05798-1
INCLUDES:
ELEMENT ASSY (6) 2)555008 {6) (6) (6) (6)
CONTROL PANEL 3)5782

LIMB" SWITCH (3) HH12HV151 (3) (3) (3) (3) ->
SEQUENCER HN67QC007 ->
ELECTRIC HEAT KIT (24KW) X 40YAg00251

(6) 2-05556-009 (6)
3-O5782

INCLUDES:
HEAER ASSY
INCt.UDES:
ELEMENT ASSY X (6) (6)
CONTROL PANEL X
FUSE X (6) FRN-R60 (6) (6) (6)
LIMIT SWITCH X (3) ItH12HV151 (3) (3) (3)
SEQUENCER X HN67QC007

TERMINAL BLOCK X HY11UG125
BLOCK X HY11UM’I65
ELECTRIC HEAT KIT (30KW) X 40YA900261 ">

INCLUDES:
HEATER ASSY X 3-0579S-2
INCLUOES:
ELEMENT ASSY X (6) 2-O5556-010 (6) (6) (6)
CONTROL PANEL X 305782
FUSE X 16) FRN-RS0 (6) (6) (S)
LIMIT SWrFCH X (3) HH12HV151 (3) (3) (3)
SEQUENCER X HN67QC007

TEFIkBL BLOCK X HY11UC125
BLOCK X HY11UM465
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145 NI Er-CTRICHEATKIT (3KW) X X

_nL_ES:
148 NI HEAERASSY

1 +:+1 1

X X ’X

X X X
_LES:

147 NI l X X X X

1 NI PL X X X X
149 N L X X X X

1 NI L X X X X
151 NI L X X X X
1 N q X X X X
1 NI 1 X X X X
1 NI ERTK( X X X X

1 NI ARAY X X X X
UDES:

1 NI ELEASSY X X X X
157 NI RPANEL X X X X

1 NI BREAKERAY X X X X
IES:

159 NI CIBRKER X X X X
1 NI CIRI X X X X

161 NI ERHTK( X X X
IES:

1 NI ARAY X X X X
IES:

NI EII:MENTASSY X X X X163
164
165

X X

X
X
X
X
X

X

X
X
X

X
X
X

X

X
X
X

NI CONTRC PANEL X X X X
NI CIRCUIT BREAKER BOX ASSY X X X X

INCLUDES:
166 NI CIRCUIT BREAKER X X
167 NI CIRCUIT BREAKER MOUNTING BASE X X
168 NI ELECTRIC HEAT KIT ((SKW) X X

169 NI
INCt.UDES:
HEATER ASSY X X
INCLUDES:

170 ;NI ELF_ME_NTASSY X X
171 NI CONTROL PANEL X X
172 NI CIRCUIT BREAKER BOX ASSY X X

INCLUDES:
173 NI CIRCUIT BREAKER X X
174 NI CIRCUIT BREAKER MOUNTING BASE X X
175 NI LIMIT SWITCH X X
176 NI SEQUENCER X X

X X X
X X X
X X X

X X X

X X X
X X X
X X X

X X X
X X X
X X X
X X X

Catalog No.: 40.024 (9-90) Page 33

Supersedes: NEW

Note:See’CaZalogNotes’onlastpagelorexplanalJonolsyrrd)olbm. .,’:+.:.,,,.+,,..:.+J.,+.,+i+<:. ..,.. UlhoinU.S,.. :- + +- +i+?+ +::.; :i,



//11
177" NI ELEGTRIC If.AT KIT (10KW) 40YA900111

laCLUOES:
1178 NI IF.ATERASSY 0: -> -> ->

INCLUOES:
179 NI EASSY (2) (2) -> (2 ->

NI .p .p .p
NI

() 2oo ()
110 CONTROL PANEL
i181 CIRCUITBREAKER BOXASSY 24L105-1 ->

iLUOES:
182 NI CIRCUIT BREAKER .>
183 NI CIRCUIT BREAKER MOUNTING BASE
184 NI UMIT SWITCH (21 HHIgZ__0__ (
185 NI SEQUENCER HN87qC06
186 NI ELECTRIC HEAT KIT (15KW) 40YAg(x)161

INCLUDES:
187 NI HEATERASY 3-05"/91

INCLUDES:
e8 NI ELEMENTASSY (3) 2S55010 (3)
189 NI PANEL 2-05773-4
190 NI CIRCUIT BREAKER BOX ASSY 2-0-__L_

INCLUOES:
191 NL CIRCUIT BREAKER (2) HH83ZC007 (2) I2)
192 NI I_IMITSWIT(I 3 HH19Z____ 3 [1
193 NI SEQUENCER _J]O8
194 NI ELECTRIC HEAT KIT (20KW) 40YA90011

INCLUDES:
195 NI HEATERASSY 3-05796-1

INCUJOES:
196 NJ ELEMNTASSY (41 2)----r>’010 (4) (4}
197 NI CONTROL PANEL 2-05773-5
198 NI CIRCUIT BREAKER BOX ASSY 205805-2

INCLUDES:
199 NI CIRCUIT BREAKER (2) 07 [2) (2)
200 NI CIRCUff BREAKER MOUNTING BASE HH94ZZ001
201 NI UMrr SWITCH HH12HV145
202 NI LIMIT swrrcH HH19ZA940
203 NI LIMIT SWITCH HH19ZA940
204 NI SEQUENCER HN67QG005
205 NI ELETRIC HEAT KIT (15KW) 40YA900171

INCLUDES:

-p

f

[3)

206 NI HEATER HEATER ASSY 3-05791-2
INCLUOES:

207 NI ELEMENTASSY (3 2-05__K6-010 (3) (3
208 MI ROLPANEL 2-057"/3-4
209 MI FUSE BOX ASSY 2-05804-3

INCLUOES:

(3) (3)

121 -> (21 ->
(31 -> (3)

(4) (41 ->

121 (2)

(3) (3)

210 511 (2) FRN-R30 (2| (2) (2) -> ()
211 NI FUSE (2) FRN-R60 (2) -> (2) (2) (2)
212 kll FUSE BLOCK HY11UM461
213 NI LIMITSWFFCH (3) HH19ZA930 (3) (3) (3) (3)
214 kll SEQUENCEI HN67QG005
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215 NI ELECTRIC HEAT KIT (20KW) 40Y,___cJ00":H "> *> ">

INCLUOES:
216 NI HEATER ASSY 305792-2 -> ">

INC__L_mES:
217 NI I=I:UI’_NTASSY (4} 2-0r’rr’e’-010 :(4) [4) (4)
i;18 NI CONTROL PANEL 2.05773-5 ">

219 NI FU-_’_ BOX ASSY 2-0__r’94-4 "> ">

(4)

40YA900271

226 NI HEATER ASSY X 3"0-r’693"-3
INCLUOES:

227 NI ELEMENTASSY X (6) 2-0___009

228 NI CONTROL PANEL X 3-05782

229 NI FUSE X (6) FRN-R60
230 NI L!UrT SWITCH X (3) I-IH12HV151
231 NI SEQUENCER X HN67QC007

232 :NI TERMINALSi.OCK X HY11UC125
233 NI BLOCK X HY11UM485
234 NI F[FCTRIC HEAT KIT (30KW) X

INCLUDES:
HEATER ASSY

20 NI (4) FRN-RS0 [4) (4) (4)
221 NI FUSE BLOCK HY11UMS01 "> ->

222 NI LIMrFSWITCH HH19ZA940 ">

223 NI LIMIT SWITCH HH19JA945
224 NI SEQUENCER HN67QG005

225 NI ELECTRIC HEAT KIT (24KW) X
INCLUDES:

(6) (6) (6|

(s) (6) (e)
(3) -> (3) (3)

40YA900281

3-05793-4

(6) 255_-’-010 (e) ;(6) (6)
3-05782

(6) FRN-R60 (6) j(6) (6)
(3) HH12HV151 (3) (3) (3)

HN67QC007

HY11UC125
HY11UM465 -> -P -P

235 NI X
INCLUDES:

236 NI ELEMENT ASSY X
237 NI CONTROL PANEL X
238 NI FUSE X
239 NI LIMIT SWITCH X
240 NI SEQUENCER X
241 NI TERMINAL BLOCK X
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N

WRAPPER
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

19
20
21
22
23
24
25
26

27
28

29
30
31

37

41
42
43
44
45

47
45
49
5O
51

$14860-404

INSULATIOI 314872304
LOIER WRAPPER X X
II/SULATION X X
PANELASSY INSUL. 31498703

X
X

DOORASSY LOWER 314969-704 -> ->
OOORASSY UPPER 3149g0-704

DOORASSY, FI’I’rlNG 314991-703
COl. SUPPORT SI[ (2) 31495402 (2) (2) ->
COIL SUPPORT REAR 314957-203 ->
BLOWERDEC 314898104
DIFFUSER BAFFLE (2) 314858-301 (2) (2)
HEATER PLATE 3148grP403

TIE ANGLE 314867o303
GROMMET NUT (2) 61631D7 (2) {2)
SPRING 314868-301
FILTER DOORASSY 315903703
HOUSING BRACKET 314900-203
FRONT BRACKET X X X
REAR BRACKET X X X
FITTING DOOR CLIP 31499201
BREAKERCOVER 314981-201 .->
LOGO 31225405
EXTENSION,TUBE SHEET X X X
SUPPORTCOIL X X X
BRACKET,TXV X X X
BRACKETTXV X X X
BRACKET,TOP COIL X X X
SHIELD,HEAT 315925-401

NI GROMMET 314985-301
NI GROMMET 314987-201

NI
NI

COIL BRACKET X X X
COIL BRACKET (2) 314879-301
COIL BRACKET (2) 314879.302
FILTER PLATE X X X
CHANNEL COND X X X
DRAIN FITTING 316809-202
DRAIN FITTING 316809-201
DRIP BAFFLE

TRANSFORMER HT01BF230 HT01BD208
PRINTED CIRCUIT BOARD HK61GA001
GROUND LUG HY98AZ021
LOWVOLTAGE TERM.BOX 34)5772

X X
X X

(2) (2)

(2) (2)

(2) (2)

X X
X X
X X
X X
X X

X X
X X

HT01BF230

FUSE ATC5

BLOWER ASSY (COMPLETE) 316804-763 316804757 316804-764
INCLUDES:
HCXJSING ASSY 31680:754 316803755
BLOWER WHEEL LA22LA034 LA22LA094

MOTOR,FAN HC45AE203 HC45AE202 HC45AE204
CAPACITOR P291-1503
PROTECTIVE BOOT P281)002

STRAP.CAPACITOR P281-0022
ARM MOTOR MOUNT (3) HC98ZZ244 (3) HCgSZZ250 (3) (3) (3)
BAND MTR MOUNT P251-0078
GR(IIET (3) P251079 ’(3) (3) (3) (3)
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59 co^ssv( s68-76s
INCLUOES:

57 VALVE THERMOEXPANSION X
58 DISTRIBUTOR EAOOQO008

59 CCINDENSATE TROUGH 316336.201
60 CONDENSATE ASSY :141.701
61 CONOENSATE TROUGH $16236-204

62 CONDENSATE PAN SHIELD 314925-301
83 NSATE PAN 314880-403
64 TEPAN 315907-703
65 PLUG,PIASTIC (31 LF39RZ021
68 NI RETAINER AU35QA272
67 NI PISTON EA52PH084
68 NI PISTON B(X)Y 300497-201
69 NI STRAINER KH11HH066

70 HEATER ASSY (COMPLETE) X
INCLUDES:

71 NI ELEMENTASSY X
72 NI CONTROL PANEL X
73 NI LIMIT SWITCH X
74 NI I,IM[T SWtTPvH X
75 NI LIMrr SWITCH X
76 NI SEQUENCER X
77 NI PLUG HOUSING X
78 FUSE BOX ASSY (COMPLETE) X

INCLUDES:

68 INi

79 :NI COVER,FUSE
80 :NI FUSE
81 NI FUSE
62 ;NI FUSE BLOCK

II
FILTER RACK ASSY
INCLUDES:
FILTER
GRILLE FILTER
FILTER RACK
RETAINER FILTER

TWO SPEED RELAY
INCLUDES:
RELAY 2 SPEED

TIME DELAY RELAY
INCLUDES:
RELAY,TIME DELAY
DISCONNECT KIT
INCLUDES:
DISCONNECT ASSY
DISCONNECT
DISCONNECT
LATENT CAPACITY CONTROt.

NI

100
101 NI

o2 INZ

INCt.UDES:

316241-702 "> ">

316236-202 (2)’- ->’ -> ">

t2) (2) ( (2)

(s) (3) (2) (3) ->

EA52PH068

3-05792-1 3--05802-2 X

X (4) 2-05556-010 (2) X
X 2-05773-5 2-05773-6 X
X HH19ZA940 (2) HH19ZAgS0 X
X HHgZA X ;
X HH12HV145 X X
X HN67QG005

X HY06AM012
x -058o4-

X X 2-05784
x x (2) NON-20
X x (2) NON-20
X X HY11UM601

X X X

315914-403
X X X
X X X
X X X

40YA900351 ->

HN61PJ024. ->
40YA900361

HN67GJ002
40YA900371

2-05896-1
HR61ZZ001 -> ->
HR61ZZ002
40YA900381

SWR’CHHUMIDISTAT 3-0464
RELAY.TWO SPEED HN61PJ024
ELECTRIC HE,AT KIT (5 KW) X X
INCLUDES:
ELEMENT ASSY "SEE HEAT SECT’ X X
ELECTRIC HEAT KIT (8KW) 40YA900081
INCLUDES:
ELEMENT ASSY "SEE HEAT SEC] 3-05802-1

X X
X X
X X
X X

X X

X X
X X
X X

X X

X X
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DIRECT EXPANSION ,    
FAN COIL

40YR  RM
SERI- -ES:O

10 NI ELECTRIC HEAT KIT (10KW) 40Yk_m__101

104 NI F:_LASSY._".".".".".’_F’_ HF_kTSECT" 3_____-2 ->

105 NI ELECTRIC HEAT KIT (15KW) 40YA900151 ->

INCLUOES:
106 N ELEZ:NTASSY ’FFHEATSECT’-,=
107 N ELECTRICItEATKI’F(20KW)

LMO__LKPES:

305791-1
40YA900201

I_I::I:NT ASSY "SEE HEAT SECT" )5792-110e N
109 Nt EI’TRICHF.AT KIT (gKW1 40YA___ "> "> ">

INCLUOE$:

110 NI HEATERASSY 3---r>-1-1
INCLUOES:

111 NI ELEMENTASSY !(3) 2-qrrr-008 (3) (3) (3) (3)
112 NI CONTROL PANEL 2)5773-4

113 HI LIMIT SWITCH (3) HH19ZA930 (3) (3) (3) (3)
114 NI SEQUENCER HN67QGO05

115 NI ELECTRIC HEAT KIT (15KW) 40YA900311
INCLUOES:

116 NI HEAERASSY 3-05801-2
_11__LK)ES:

117 NI FF__NTASSY (3) 2-S---010 (3) -> (3 (3 (3)

118 NI PANEL 24)5773-4

119 NI L_xu/rr_ SWITCH (3) HH19ZA930 (3) (3) (3) (3)
120 NI SEQUENCER HN67QG005

121 iNI EIEC-TRIC HEAT KIT (18KW 40YA900321
INCLUDES:

122 NI HEATERASSY 3-05798-1
INCLUDES:

123 NI ELEMENTASSY (6) 2)__r008 (6) (6) (6) (S)
124 NI ROL PANEL 3-05782
125 NI LIMIT SWITCH (3) HH12HV151 (3) (3) (3) (3)
126 NI SEQUENCER HN67QC007 ">

127 NI ELECTRIC HEAT KIT (24KW) 40Y#_51

INCLUDES:
128 NI HEATER ASSY 3-05791

INCLUDES:
129 N ELEMENT ASSY (6) 2)555009 (6) (6) (6) (6)
130 N CONTROL PANEL 3-05782
131 N FUSE (6) FRN-R60 (S) (6) -> (6) (6)
2 N LMrswrCH (3) HHiHWS (3) (3) (3) (3)
133 N; SEQUENCER HN67QC007

134 NI TE_P._m_.L BLOCK HY11UC125 -> ">

135 N| BLOCK HY11UM465 ">

136 NI ELECTRIC HEAT KIT (30KW) 40YAg(X)261

137 NI HEATER ASSY 3-05793-2
INCt.UDES:

138 NI ELEMENTASSY (6) 2_____010 (6) (6) (6) (6)
139 NI GONTROL PANEL 3-05782
140 NI FUSE (S) .FRN-R60 (6) (8) (6) (6) ->

!141 N LMTswrrcH (3) HHt2HV151 (3) (S) (3) (3)
142 NI SEQUENCER HNS_TQC_07

143 NI TE,m....’.L BLOCK HY11UC125 -> ->

144 NI BLOCK HY11UM465
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DIRECT EXPANSION
FAN COIL

40YR/YRM
SIZE: 0184)60

SERIES: 0

147
148
149
150
151
152
153
154

155

155
157
158

159
160
161

162

164
165

166
167
168

169

170
171
172

173
174
175
176

ELECTRIC HEAT KIT (3KW) X

40YN00

X
INCLUDES:
HEATER ASSY X X X X
INCLUOES:

NI ELFJENTASSY X X X X
NI CONTROL PANEL X X X X
NI LIMrr swrcH X X X X X
Ni LIMrr SWITCH X X X X X
NI LIMIT SWITCH X X X X X
NI SEQUENCER X X X X X
NI PLUG HOUSING X X X X X
NI ELECTRIC HEAT KIT (3KW X X X X X

INCt.UDES:
NI HEATER ASSY X X X X X

INCLUDES:
N RFMENTASSY X X X X X
NI CONTR(_ PANEL X X X X X
Nr CIRCUIT BREAKER ASSY X X X X X

INCLUDES:
NI CIRCUIT BREAKER X X X X
NI CIRCUIT BREAKER MOUNTING BASE X X X X X
NI ILECTRIC HEAT KIT (SKW) X X X

INCt.UDES:
NI HEATER ASSY X X X X X

INCLUDES:
NI FI F.IVlENT ASSY X X X X X
NI CONTROL PANEL X X X X X
NI CIRCUIT BREAKER BOX ASSY X X X X X

INCLUDES:
NI CIRCUIT BREAKER X X X X X
NI CIRCUIT BREAKER MOUNTING BASE X X X X X
NI ELECTRIC HEAT KIT ((8KW) X X X X X

INCLUDES:
NI HEATER ASSY X X X X X

INCLUDES:
NI ELEMENT ASSY X X X X X
NI CONTROL PANEL X X X X X
NI CIRCUIT BREAKER BOX ASSY X X X X X

INCLUDES:
NI CIRCUIT BREAKER X X X X X
NI CIRCUIT BREAKER MOUNTING BASE X X X X X
NI LIMIT SWITCH X X X X X
NI SEQUENCER X X X X X

X
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40YR/YRM
SIZE: 018-O60
SERIES: 0

ITEM

177 NI

178 NI

178 NI
180 NI
181 HI

182 HI
183 NI
184 NI
185 NI
186 NI

187 NI

188 NI
109 NI
190 NI

191 NI!
192 NI
193 NI
194 NI

95 N

196 NI
197 NI
198 NI

199 NI
200 NI
201 NI
202 NI
203 NI
!204 NI
205 NI

206 NI

207 HI
2O8 NI
209 NI

210 NI
211 NI
212 NI
213 N1
214 NI

PAR’r_
_RICHEAT KIT (10KW}

INGLUDE$:

HATIR AShY
INCLUDES:
FI FL.%’TASSY (2)
CONTFK. PANEL 2-057"/3-6

CIRCUIT BREAKER BOX ASSY 2-.r’l

CIRCUIT BREAKER HH83ZC007
CIRCUIT H,%AKER MOUNTING BASE Hft94ZZ001

LIMIT SWITCH (2) HH19___50 (21 ->
SEQUENCER I-IN6_06
ELECTRIC HEAT KIT (15KW) 40YA900161

INCLUDES:
HEATER ASSY 3-05795-1

40Y.__X_111 ">

INCLUDES:
ELEMENT ASSY (3) 2-0r’,-__r4:) 10 (3)

(2) (2)

CONTROL PANEL 24)5774

CIRCUIT BREAKER BOX ASSY 24)__J_2

INCLUDES:
CIRCUIT BREAKER (2) H____CR07 (2)
LIMIT SWCH (3) HH19ZA930 (31

SEQUENCER HN62QC008
ELECTRIC HEAT KIT (20KW) 40YA900___11

INCLUDES:
HEATER ASSY 34)5796-1
INCLUDES:
ELEMENT ASSY (4) 24)5556-010 (4)

ELETRIC HEAT KIT (15KW)
INCLUDES:

-p

(21
->

(3)

(2)
(31

(4)
ROL PANEL 2-05773-5
CIRCUIT BREAKER BOX ASSY 2-05805-2
INCLUDES:
CIRCUIT BREAKER (2) HH83ZC007 (2)
CIRCUIT BREAKER IVKZ)UNTIbK3 BASE HH94ZZ(X)1

LIMIT SWITCH HH12HV145
LIMIT SWITCH HH19ZA940
LIMIT SWITCH HH19ZA940
SEQUENCER HN67QG005

40YA900171

HEATER HEATER ASSY 3-05791-2
INCLUDES:
FIFINTASSY (3) 2-0

_
_,-010 (3)

CONTRO PANEL 24)5773-4

FUSE BOX ASSY
INCLUDES:
FUSE (2) FRN-R30 (2) (2)
FUSE (2) FRN-F)0 (2) (2)
FUSE BLOCK HYI IUM461
LIMIT SWITCH (3) HHI9ZA930 (3)
SEQUENCER HN67QG005

(2 (2) ->

.> ->

131 131

12) 121
(3 (31

(4) (4)

(2) (2) (2)

(3) (3)

2__S04_-3

(3)

(21
(2)

(3)

(3)

->

(2)

;(2)

!131
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40YR/YRM
SIZE: 018-060

SERIES: 0

215

216

217
218
219

221

224

227

231

237

239
24O
241
242

CCESORYGROUP,CONTD

NI

ELECTRIC HEAT KIT (20KW)
INCLUDES:
HEATER ASSY 3-05792-2
INCLUOES:

NI ELEMENTASSY (4) 2.0_K___r.010

INI CONTR(X, PANEL 2-05773-5
iNl FUSE BOX ASSY 2-05804-4

INCLUDES:
N FUSE (4) FRN-R60
NI FUE BLOCK HY11--.--1
N LIMIT swrrcH HH19ZA0
NI LIMIT SWITCH HH19JA945
NI SEQUENCER HN67QG005

NI ELECTRIC HEAT KIT (24KW) 4OYA900271
INCLUDES:

NI HEATER ASSY
INCLUDES:

->

;(4)

141 ->

.> ->

[4) -> (4)

(4) 141

(4) ->

o>

(4) ->

NI ELEMENT ASSY (6} 2-0F__’009 (6) (6} (6}

NI CONTROL PANEL 3-05782
NI FUSE (6) FRN-R60 (6} (6) (6)
NI LIMIT SWITCH (3) HH12HV151 (3) (3) (3) ->

NI ,EQUENCER HN67QC007 ->

NI TERMINAL BLOCK HY11UC125
N! BLOCK HY11UM465
N ELECTRIC HEAT KIT (30KW) 4OYA900281

INCLUDES:
NI HEATER ASSY 3-05793-4

INCLUDES:
NI ELEMENT ASSY (6) 2-0_5_r’6-010

NI ROt. PANEL 305782
NI FUSE (6) FRN-R60
NI LIMIT SWITCH (3) HH12HV151
NI SEQUENCER HN67QC007

NI TERMINAL BLOC HY11UC125
NI BLOCK HY11UM465

(6)

16)
13)

(6) (s)

16) IS)
131 131

(6)

!16)
(6)
131 ->

o>
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40YR/YRM
SIZE: 018-060

SERIES: 0

2
3
4

5
6
7
8
9
10
11
12
13
14
15
16
17
18

19

2O
21
22
23 N
24
25
26
27

30 NI
31 NI

37 NI
38 NI

41

WRAPPER 314912-401 ">

IF.__ATION 314872-305
LOWER WRAPPER 31491401
B._oa__&TION 314872-306

PANEL ASSY INSUL. 31498-703 -> -> ">

DOORASSY LOWER 31498705 ">

DOORASSY UPPER 31.--’-705
XX)R ASSY FII"rlNG 314991-702 -> ->

COIL SUPPORT SIDE (2) 314958402 (2) (2) -> (2) (2) ->

COIL SUPPORT REAR 314957-203 ->

BLOWER DECK 314896-404 ->

DIFFUSER BAFFLE (2) 31485301 (2) (2) (2) (2)
HEATER PLATE 314895-403
TIE ANGLE 314867-303

GRC..a._CT NUT (2) 61631D7 (2) (2) (2) (2)
SPRING 314868-301

FILTER DOORASSY 315__qt_703

HOUSING BRACKET 314900-203
FRONT BRACKET (2) 314914-201 (2) (2) (2)
REAR BRACKET (2) 314915-201 (2) (2) (2)
FITTING DOOR CLIP 31499201
BREAKERCOVER 314961-201

LOGO 312250-405

EXTENSION,TUBE SHEET X X X X X

SUPPORT,COIL X X X X X

BRACKET,TXV X X X X X

BRACKETTXV X X X X X

BRACKETTOP COIL X X X X X

SH!I=r,HEAT 315925-401
GROMMET 314983Ol
GRC..ET 314987-201
C(L BRACKET X X X

COIL BRACKET (2) 31487301 (2) (2)
COIL BRACKET (2) 314873O2 {2)
FILTER PLATE X X

CHANNEL COND X
DRAIN FI]-rlNG 316809-202
DRAIN FITTING 316802Ol
DPJP BAFFLE

TRANSFORMER
PRINTED GIFIGUIT BOARD
GLUG
LOWVOLTAGE TERM.BOX

( (

X X X
X X X

HT01BD208
HK81GA001
HYg0AZ021 ->
34)5772

FUSE ATC5
-__-;-..:_-_-_--- --BLOWER ASSY (COMPLETE) 316804-755

INCLUDES:
47 HOUSING ASSY 3!__P__754
48 BLOWER WHEEL LA &034
49 MOTOR,FAN HC41AE200
50 CAPACITOR P291-1003

51 PROTECTIVE BOOT P281_-_-2

52 STRAP,CAPACITOR P281-0022
53 ARM MOTOR MOUNT (3) HC9744 (3) (3)
54 BAND MTR MOUNT P251-0078
55 GREET l(3 I:)2,5’I"-0079 (3) (3)

NT01BF230

316804-762

HC41NE2O5

131

() (3)
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40YR/YRM
SIZE: 018-060

SERIES: 0

PART DESCItlPIION

57
58
5
0
61
62
63
64
65
63
67

69

7O

NI
NI
,NI
NI

VALVE THERMO EXPANSION

oerz.l.lO 2llrJs0-1-0

$1_,)-754

X X

316__’C,-_201
318241-701 116241-703
31___’t._204

C(:I:)ENSATE PAN SHIELD 31492301
CONDENSATE PAN 31._--403 ->

EP 317-
,P (3) RI (3) ->

AIR A2
PIST
PIY 97-1 ->
INER 11H

HTERY(E) X 51-1
IUDES:

71 NI ELEMENTASSY X
72 NI CONTROL PANEL X
73 NI LIMIT swrcH X
74 NI Lm4ITSWRCH X
7S NI LIMrr SWITCH X
76 NI SEQUENCER X
77 NI PLUG HOUSING X
70 FUSE BOX ASSY (COMPLETE)

INCLUDES:

(3) 2-0_r010

2)5774

(3) HH19Z1

X HH19ZA940
X HH12HV145

HN67QG005

HY06AM012

X X X

73 NI COVER,FUSE
80 NI FUSE X (2) FRN-R20
81 N FUSE X (2) NON-20

82 N FUSE BLOCK X HY11UM461

63 FILTER RACK ASSY X X

(3) (3) -> (3) ->

3)5792-1 3<)5802-2 X

(4) (2) X
245773-5 2)53-6 X
HH19ZA940 (2) HH19ZAg50 X

X 2----- 2--K-2

X 2)5784

INCLUDES:
84 FILTER
65 GRILLE FILTER
86 FILTER RACK X X
87 RETAINER FILTER X X

:’-"--"]"il---
88 NI TWO SPEED RELAY 40YA900351

INCLUDES:
89 NI RELAY 2 SPEED HN61PJ024
90 NI TIME DELAY RELAY 40YA900361

(2) NON-20
(2)

X X
X X

HN67QC006 X
X

X X

X X
X X
X X

HY11UIVlS01 X X

315914-403
X X X X

X X
X X

X
X
X

INCLUDES:
91 NI RELAY,TIME DELAY HN67GJ002
92 NI DISCONNECT KIT 40YA980371

INCLUDES:
93 NI DISCONNECT ASSY 2)--r6---1

94 NI DISCONNECT HR61ZZ001
95 NI DISCONNECT HR61ZZ002
96 NI LATENT CAPACITY CONTROL 40YACJO0381

INCLUDES:
97 NI SWITCHHUMIDISTAT 3-05464
98 NI RELAY,TWO SPEED HN61PJ024
99 NI ELECTRIC HEAT KIT (5 KW) X X X

INCLUDES:
100 NI ELEMENT ASSY "SEE HEAT SECT" X X X
101 NI ELECTRIC HEAT KIT (8KW) 40YA900081

INCLUDES:
lO2 N ELEMENT ASSY "SEE HEAT SECT" 3-0-__KEg_C)-1
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40YR/YRM
SIZE: 018-060
SERIES: 0

104 NI
105 Ni

106 N1
107 NI

108 NI
109 NI

110 N

111 N
112 N
113 N
114 N
115 NIi

116 NI

117 Nt
118 NI
119 NI
120 NI
121 NI

122 NI

123 NI
124 NI
125 NI
126 NI
127 NI

128 NI

129 NI
139 NI
131 NI
132 NI
133 NI
134 NI
105 NI
126 NI

137 NI

138 NI
139 NI
140 NI
141 NI
142 NI
143 NI
144 iNI

PARrD(tlqlO

ELECTR; HEAT KIT (10KW)
INCJ__LKES:

LI::MENT ASSY"SEE If.AT SECT" 3-0502-2
ELECTRIC HEAT KIT (15KW} 40YA900151
INCLUDES:
R.FMENTY _’,:_E HEAT SECT"
ELECTRIC HEAT KIT (20KW)
INCLUDES:
ELEMENT ASSY "SEE HEAT SECT" 3-05792-1
ELETRIC HEAT KIT (9KW1 40YA900301
INCLUDES:
HEATER ASSY 3-05801-1
INCLUDES:
ELEMENT ASSY (3} 2-0-K.K.008
ROL PANEL 2-05773-4
LIMIT SWITCH (3) HH19ZA939
SEQUENCER HN67QGO05

ELECTRIC HEAT KIT (15KW) 40YA900311
INCLUDES:
HEATER ASSY 3-05801-2
INCLUDES:
FLFMENT ASSY
ROL PANEL
LIMIT SWITCH
SEQUENCER

ELECTRIC HEAT KIT (18KW)
INCt.UDES:
HEATER ASSY
INCLUDES:
ELEMENT ASSY
CONTROL PANEL
LIMIT SWITCH
SEQUENCER

ELECTRIC HEAT KIT (24KW)
INCLUDES:
HEATER ASSY
INCLUDES:
ELEMENT ASSY
CONTROL PANEL
FUSE
LIMIT SWITCH
SEQUENCER

TERMINAL BLOCK

ELECTRIC HEAT KIT (39KW)
INCLUDES:
HEATER ASSY
INCLUDES:
ELEMENT ASSY
ROLPANEL
FUSE

111-11-

40YA900101 ->

3-05791-1
40YAg00201

(31 131

131 131

2-05556-010 (3) 131
2-05773-4
HH19ZA930 (3) 13)
HN67QG005

40YAgI321

3-05798-1

2-05556-008 (6)
3-05782

(3)

(3)

(3}

(3)

->
->

>

131

131

131

131

(6) (6)

(3)(3) HH12HV151 (3) (3)
HN67QCO07

X X X

(6}

(3) ->
->
X

X X X X X

X X X X X
X X X X X
X X X X X
X X X X X
X X X
X X X
X X X
X X X

X X X

X X
X X
X X
X X

X X

X X
X X
X X
X X
X X
X X
X6 X

X X X
X ,X X
X X X

LIMIT SWITCH X X X
SEQUENCER X X X
TERMINAL BLOCK X X X
BLOCK X X X
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40YR/YRM
SIZE: 018-060

SERIES: 0

14 NI

146 NI

i ;;I
ELECTRIC HF_T KIT (3KW)

HEATER ASSY
INCU__r_S:

147 NI E/I=UI=NTASSY
146 N CONTROL PANEL
149 N LiAR SWITCH
150 NI; I.IMITSWlTC.a-I
151 NI LIMIT swrrcH
152 NI SEQUENCER
153 NI PLUG HOUSING
154 N! ELECTRIC HEAT KIT |3KW)

INCLUDES:
155 NI HEATER ASSY

INCLUDES:
NI

157 NI
158 NI

159 NI
160 NI
161 NI

162 NI

163 NI
164 NI
16 NI

ELEMENT ASSY
ROL PANEL
CIRCUIT BREAKER ASSY
INCLUDES:
CIRCUIT BREAKER
CIRCUIT BREAKER MOUNTING BASE
ELECTRIC HEAT KIT (SKW
INCLUDES:
HEATER ASSY
INCLUDES:

40.y:--__--_
___

_e_.._, .___?_

X X X

X X X

X X X
X X
X X
X X
X X
X X

)1/]11- 210-1-

X X

X X

X X

x x X
x x X
X X X
X X X

x X x x X
x x x x X

x x X X X

X X X X X
X X X X X
x x X X x

X X X X X
X X X X X

x x X X x

X X X X X

ELEMENT ASSY X X
CONTROL PANEL X X

X X

X X X
X X X
X X XCIRCUIT BREAKER BOX ASSY

166
167
168

INCt.UDES:
NI CIRCUIT BREAKER x x x x X

X X X X X
X X X X X

NI CIRCUIT BREAKER MOUNTING BASE
NI ELECTRIC HEAT KIT ((SKW}

INCLUDES:
169 NI HEATERASSY x x x x X

INCLUDES:
170 NI ELEMENT ASSY X X
171 NI CCTROL PANEL X X
172 NI CIRCUIT BREAKER BOX ASSY X X

INCLUDES:
173 NI CIRCUIT BREAKER X X
174 NI CIRCUIT BREAKER MOUNTING BASE X X
175 NI LIMIT SW1TCH X X
170 NI SEQUENCER X X
177 NI FLFCTRICHEATKIT(10KW) 40YA900111

INCLUDES:
178 NI HEATERASSY 05803-2

INCLUDES:
179 NI ELEMENTASSY (2) 2)5556)10 121
180 NI CONTROl_ PANEL 2)5776

181 NI CIRCUIT BREAKER BOX ASSY :)5805-1
INCLUDES:

182 NI CIRCUIT BREAKER HH83ZC007
183 NI CIRCUIT BREAKER MOUNTING BASE HH94ZZ001
184 NI LIMIT SWECH () HH19ZA950 (2)
185 NI SEQUENCER HN67QC006

X X X
X X X
X X X

X
X
X
X

o>

(2)

X X
X X
x X
X X

(2) (2)

(2) (2)
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186 N ELECTRIC HEAT KIT (15KW) 40YA900181 ->
INCLUDES:

187 N HEATERASSY 3-05795-1 ->
INCLUDES:

188 N ELEMENTASSY (3) 2<)5556-010 (3)
189 N| CONTROL PANEL ;-05773-4
190 N CIRCUIT BREAKER BOX ASSY 2-05805-2

INCLUDES:
191 N! CIRCUIT BREAKER (2) HH93ZC007 (2)
192 N| LIMIT SWITCH (3) HH19ZA930 (3)
193 N! SEQUENCER HN62QC008

194 N! ELECTRIC HEAT KIT (20KW) 40YA900211

INCLUD.ES:
195 NI HEATERASSY 3-05796-1

INCLUDES:
196 NI ELEMENTASSY (4) 2-05556-010 (4)
197 NI FKPANEL 2-05773-5
198 N| CIRCUIT BREAKER BOX ASSY 2-05805-2

199
2OO
201
202
203
204
2O5

INCLUDES:
NI CIRCUIT BREAKER (2) HH83ZC007 {2)
N! CIRCUIT BREAKER MOUNTING BASE HH94ZZ001
N| LIMIT SWITCH HH12HV145
NI LIMIT SWITCH HH19ZA940
NI LIMIT SWITCH HH19ZA940
N| SEQUENCER HN67QG005

N ELETRIC HEAT KIT (15KW} 40YA900171
INCLUDES:

206 N.I HEATER HEATER ASSY 3-05791-2
INCLUDES:

207 NI ELEMENTASSY (3) 2-05556-010 (3}
208 NI CCINTRO PANEL 2-05773-4
209 NI FUSE BOX ASSY 2-05804-3

INCLUDES:
210 NI FUSE (2) FRN-R30 (2)
211 NI FUSE (2) FRN-R60 (2)
212 NI FUSE BLOCK HY11UM461
213 NI LIMIT SWITCH (3) HH19ZA930 (3)
214 NI SEQUENCER HN67QG005

215 NI ELECTRIC HEAT KIT (20KW) 40YA900221
INCLUDES:

216 NI’ HEATER ASSY 3-05792-2
INCLUDES:

217 NIj ELEMENT ASSY (4) 2-05556-010 (4)
218 NIj CONTROL PANEL 2-05773-5
219 N| FUSE BOX ASSY 2-05804-4

INCI.UDES:
220 NIj FUSE (4) FRN-R60 (4)
221 Nil FUSE BLOCK HY11UM601
222 NIi LIMIT SWITCH HH19ZA940
223 NIi LIMIT SWITCH HH19JA945
224 NI SEQUENCER HN67QG005

12) 12) 12)
19 | ->

(41 1 (41

(21 12) (2)

131 (3) (3)

(2) (2)
(2) (2)

(2)
(2)

(3) (3) (3)

(4) (4) (4)

(4) (4) (4)
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PART DESCRIPTION

WRAPPER
2 INSULATION 314872-305

20/230-1-60 20230-1-60 200/20.1-60 300/"430-1-60 230-1-0

314912-401 314912-4-1

LOWER WRAPPER 314913-401
INSULATION 314872-306

PANEL ASSY INSUL. 314988-703
DOOR ASSY LOWER 314989-705
DOORASSY UPPER 314990-705
DOORASSY FII-rlNG 314991-702
COIL SUPPORT SIDE (2) 314958-402
COIL SUPPORT REAR 314957-203
BLOWER DECK 314896-404
DIFFUSER BAFFLE (2) 314858-301
HEATER PLATE 314895-403
TIE ANGLE 314867-303

GROMMET NUT (2) 61631D7
SPRING 314868-301

FILTER DOOR ASSY 315903-703
HOUSING BRACKET 314900-203
FRONT BRACKET 314914-201

REAR BRACKET 31491 5-201
FITTING DOOR CLIP 314999-201
BREAKERvCOVER 314981-201

NI LOGO 312250-405
EXTENSION,TUBE SHEET X
SUPPORT,COIL X
BRACKET,TXV X
BRACKET,TXV X
BRACKET,TOP COIL X
SHIFI n,HEAT 315925-401

N GROMMET 314985-301

NI: GROMMET
COIL BRACKET
COIL BRACKET
COIL BRACKET
FILTER PLATE
CHANNEL COND

3
4

5
6

7
8
9
10

11
12
13

14

15
16
17
18

19
20

21
22
23
24
25
26
27
28

29

31

37

39 DRIP BAFFLE

41 TRANSFORMER
42 PRINTED CIRCUIT BOARD
43 GROUND LUG
44 LOWVOLTAGE TERM.BOX
45 FUSE

46 BLOWER ASSY (COMPLETE)
INCLUDES:

NI DRAIN FITTING
NI DRAIN FITTING

47 HOUSING ASSY
48 BLOWER WHEEL
49 MOTOR,FAN
50 CAPACITOR
51 PROTECTIVE BOOT
52 STRAP,CAPACITOR
53 ARM MOTOR MOUNT
,54 BAND MTR MOUNT
55 GROMMET

!(2)

(21

X
X
X
X
X

(2)

(2)

(2)

(2)

[2) (2)

X X
X X
X X

121

(2)

(2)

X X X

(2)
(2)

X

314987-201
X X X

(2) 314879-301 (2)
(2) 314879.302 (2)

X X X
X X X

316809.202
316809.201
316834-203

HT01BD208
HK61GA001
HY90AZ021
3-05772
ATC5

316804-756

316803-754
LA::):)IA034

HC45AE202

(3)

13)

P291-1503
P281-0002
P281-0022

(3) HCgR7744 (3) (3)
P251-0078

(3) P251-0079 (3) (3)

X
(2)
(2)

X

HT01BF230

316804-763

H,E203

13)

/3)
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SERIES: 0

56 COIL ASSY (COMPLETE) 316822-756
INCLUDES:

57 VALVE THERMO EXPANSION X X X X X
58 DISTRIBUTOR EA08QDO08 ->
59 CONDENSATE TRGUGH 318,236-201
60 CONDENSATE ASSY 316241-701

64
65
66 NI
67 NI
68 NI
69 NI

70

71

72
73

74
75
76
77
78

81

82

84

85
86

87

NI
NI
NI
NI
N!
NI
NI

NI
NI
NI

88 N

89 N
90 N:

91 N:
92 N:

93 NI
94 NI
95 NI
6 NI

97 N]

98 N
99 NI

100
101

102

61 CONDENSATE TR(X/GH 316236-204 (2)
62 CONDENSATE PAN SHIELD 314925-301
63 CONDENSATE PAN 314880-403

CONDENSATE PAN 315)7-703
PLUG,PLASTIC (3} LF39RZ921 (3) (3) (3) (3)
RETAINER AU35QA272
PISTON EA52PH064
PISTON BOOY 300497-201
STRAINER KH11HH066_. :l[e-=i#_:.;.o]l

HEATER ASSY (COMPLETE) X 305791-1 3-05792-1 3-05802-2 X
INCLUDES:
ELEMENT ASSY X (3) 205556-010 (4) (2) X
CONTFK PANEL X 2-05773.4 2-05773-5 2-05773-6 X
LIMIT SWITCH X (3) HH19ZA930 HH19ZA940 (2) HH19ZA950 X
LIMIT SWITCH X X HH19ZA<J40 X X
LIMIT SWITCH X X HH12HV145 X X
SEQUENCER X HN67QGO05 HN67QC006 X
PLUG HOUSING X HY06AM012 X
FUSE BOX ASSY (COMPLETE) X 2-05804-1 2-05804-2 X X
INCLUDES:
COVERFUSE X 2-05764 X X
FUSE X (2) FRN-R20 (2) NON-20 X X
FUSE X (2) NON-20 (2) X X
FUSE BLOCK X HY11 UM461 HY11UNffi01 X X

FILTER RACK ASSY X X X X X
INCLUDES:
FILTER 315914-403
GRILLE FILTER X X X X X
FILTER RACK X X X X X
RETAINER FILTER X X X X X

"RNO SPEED RELAY 40YA900351
INCLUDES:
RELAY 2 SPEED HN61PJ024

TIME DELAY RELAY
INCLUDES:
RELAY,TIME DELAY
DISCONNECT KIT
INCLUDES:
DISCONNECT ASSY
DISCONNECT
DISCONNECT
LATENT CAPACITY CONTROL
INCLUDES:

SWlTCHHUMIDISTAT
RELAY,’P,NO SPEED
ELECTRIC HEAT KIT (5 KW)
INCLUDES:
ELEMENT ASSY "SEE HEAT SECT"
ELECTRIC HEAT KIT (8KW)
INCLUDES:
ELEMENTAY "SEE HEAT SECT"

40YA900361

HN67GJ002
40YA900371

2-05896-1
HR6177001
HR61ZZ002
40YA9(X)381

305464
HN61PJ024

X X X X X

X X X X X
40YA900081

3-05802-1

Catalog No.: 40.024 (9-90)
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rEM

103 NI

104 NI
105 NI

106
107

108
109

110

111
12
13 NI
14
15

ELECTRIC HEAT KIT (10KW)
INCLUDES:
ELEMENT ASSY "SEE HEAT SECT"
ELECTRIC HEAT KIT (15KW)
INCLUDES:

20230..1,.0

40YAg00101

3-05802-2
40YA900151

40YRM048..300AL
2020-1-10

NI FI FMENT ASSY "SEE HEAT SECT" 3-05791-1
NI ELECTRIC HEAT KIT (20KW) 40YA900201

INCLUDES:

40YRM048-3(X}CG 40YRM048-7(X)

203/230-1-0 230-1-60

(31 (3)

131 131

131 (31

(31 (31

NI ELEMENT ASSY "SEE HEAT SECT" 3-05792-I
NI ELETRIC HEAT KIT (9KVV) 40YA900301

INCLUDES:
NI HEATER ASSY 3-05801-1

INCLUDES:
NI ELEMENT ASSY (3) 2-05556-008

INI C_XTROL PANEL 2-05773-4
LIMIT SWITCH (3) HH19ZA930

(31 (3)

SEQUENCER HN67QG005

ELECTRIC HEAT KIT (15KW) 40YA900311
INCLUDES:

116 NI HEATER ASSY 3-05801-2
INCLUDES:

(3) (3)

117 NI ELEMENT ASSY (3) 2-05.556-010 (3)
118 NI CONTROE PANEL 2-05773-4
119 NI LIMIT SWITCH (3) HH19ZA930 (3)
120 NI SEQUENCER HN67QG005

(3)

(31

121 NI ELECTRIC HEAT KIT (18KW
INCLUDES:

122 NI HEATER ASSY
INCLUDES:

123 N ELEMENTASSY
124 N CONTROL PANEL
125 N: LIMIT SWITCH
126 Nil SEQUENCER

127 NI ELECTRIC HEAT KIT (24KW)
INCLUDES:

128 NI HEATER ASSY
INCLUDES:

129 NI ELEMENTASSY
130 NI CONTROL PANEL
131 NI FUSE
132 NI LIMIT SWITCH
133 NI SEQUENCER

134 NI TERMINAL BLOCK
135 NI BLOCK
136 NI ELECTRIC HEAT KIT (30KW)

INCLUDES:
137 NI HEATERASSY

INCLUDES:
138 NI F/FMENTASSY

139 NI CONTROL PANEL
140 N FUSE
141 NI LIMIT SWITCH
142 NI SEQUENCER

143 NI TERMINAL BLOCK
144 NI BLOCK

40YA900321

3-05798ol

2-05556-008 (6) (6) (6)
3-05782

:(3) HH12HV151 (3)
HN67QC007

40YA900251

3-05793-1

(6) 2-0_KK6-009 (6)
3-05782

(6) FRN-R60 (6)
(3) HH12HV151 (3)

HN67QC007

HY11UC125
HY11UM465
40YA900261

3-05793-2

(6) 2%r’6-010 (6)
3-05782

(6) FRN-R60 (6)
(3) HH12HV151 (3)

HN67QC007

HY11UC125
HY11 UM465

(6)

i(3) (3) (3)

(6) (6)
(3) (3)

(s)

(6)
(3)

(6) (6)

(6)
(3)

(6) (6)
(3) (3)
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145 N

146 N

147 N
148 N|

149 N|

150 N|

151 NI
152 NI
153 NI
154 NI

155 NI

156 NI
157 NI
158 NI

159 NI
160 NI
161 NI

169

PART DESCRMIK)N

INCt.UDIS:
HEATER ASSY X
INCLUDES:
FI FMENT ASSY X

:li1,40 20erJ30,,1,,,O

X

CONTF:KX, PANEL X
LIMIT SWITCH X
LIMIT SWITCH X
LIMIT SWITCH X
SQUENCER X
PLUG HOUSING X
ELECTRIC HEAT KIT (3KW)
INCt.UDES:
HEATER ASSY X
INCLUDES:
ELEMENT ASSY X
CONTROL PANEL

WIM048-.OC YRM0,18-Ttl0

X X X

X X X X

X X X X

X X X X
X X X X

X X X X
X X X X
X X X X
X X X X
X X X X

X X X X

X X X X
X X X X
X X X X

X X X X
X X X X
X X X X

CIRCUIT BREAKER ASSY
INCLUDES:
CIRCUIT BREAKER
CIRCUIT BREAKER MOUNTING BASE
ELECTRIC HEAT KIT (5KW)
INCLUDES:

162 NI HEATER ASSY X X X X
INCLUDES:

163 NI ELEMENTASSY X X X X
164 NI ROL PANEL X X X X
165 NI CIRCUIT BREAKER BOX ASSY X X X X

INCLUDES:
166 NI CIRCUIT BREAKER X X X X
167 NI CIRCUIT BREAKER MOUNTING BASE X X X X X
168 NI ELECTRIC HEAT KIT ((8KW) X X X X X

INCLUDES:
NI HEATER ASSY X X X X X

INCLUDES:
NI ELEMENT ASSY X X X X X
NI CONTROL PANEL X X X X X
NI CIRCUIT BREAKER BOX ASSY X X X X X

INCLUDES:
NI CIRCUIT BREAKER X X X X X
NI CIRCUIT BREAKER MOUNTING BASE X X X X X
NI LIMIT SWITCH X X X X X
NI SEQUENCER X X X X X
NI ELECTRIC HEAT KIT (10KW) 40YA900111

INCLUDES:

170

171

172

173

174
175
176
177

178

179
180

181

182
183
184
185

NI HEATER ASSY 305803-2
INCLUDES:

NI ELEMENTASSY (2) 2-05556-010 (2) (2) (2) (2)
NI CONTROL PANEL 2-05773-6
N! CIRCUIT BREAKER BOX ASSY 2-05805-1

INCLUDES:
N CIRCUIT BREAKER HH83ZC007
N CIRCUIT BREAKER MOUNTING BASE HH94ZZ001
!N LIMIT SWITCH (2) HH19ZA950 (2) (2) (2) (2)
N SEQUENCER HN67CICO06 -> -P -;>
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188

190

191
192

194

196
197

199

:205

206

207

209

210

220

INCLUDES:
NI HEATER ASSY

INCLUDES:
NI ELEMENT ASSY
NI CONTROl, PANEL
NI CIRCUIT BREAKER BOX ASSY

INCI.UDES:
NI CIRCUIT BREAKER
NI LIME SWITCH
NI SEQUENCER

NI ELECTRIC HEAT KIT (20KW}
INCLUDES:

NI HEATER ASSY
INCLUDES:

NI ELEMENT ASSY
NI CONTROL PANEL
NI CIRCUIT BREAKER BOX ASSY

INCLUDES:
NI CIRCUIT BREAKER
NI CIRCUIT BREAKER MOUNTING BASE
NI LIMIT SWITCH
NI LIMIT SWITCH
NI LIMIT SWITCH
NI SEQUENCER

NI ELETRIC HEAT KIT (15KW)
INCLUDES:

m"-l-eO 2020.1.0 211.0
40YA900161

3-05795-1

(3) 2-05.SS6-010 (3) (3)
2.05773-4
2.05805..2

(2) HH83ZC007 (2) (2)
(3) HH19ZA930 (3) (3)

HN62QC008

40YA900211

3-05796-1

2.05556-010 (4) (4)

(3) (3) ->

12) 12
(3) (3)

(4) (4)
2-05773-5
2.05805-2

(2) HH83ZC007 (2) (2) (2)
HH94ZZ001
HH12HV145

(2)

HH19ZA940
HH19ZA940
HN67QG005

40YA900171

NI HEATER HEATER ASSY 3-05791-2
INCLUDES:

NI ELEMENTASSY (3) 2-05556-010 (3) (3)
NI CONTROL PANEL 2-05773-4
NI FUSE BOX ASSY 2-05804-3

INCLUDES:
NI FUSE (2) FRN-R30 (2) (2)
NI FUSE (2) FRN-R60 (2) i(2)
NI FUSE BLOCK HY11UM461
NI LIMIT SWITCH (3) HH19ZA930 (3) i(3)
NI SEQUENCER HN67QG005

NI ELECTRIC HEAT KIT (20KW) 40YA900221
INCLUDES:

NI HEATER ASSY 3.05792-2
INCLUDES:

NI ELEMENT ASSY (4) 2.0555/o-010 (4) (4)
NI CONTROL PANEL 2-05773-5
NI FUSE BOX ASSY 2.05804-4

INCLUDES:
NI FUSE (4) FRN-R60 (4) [4)
NI FUSE BLOCK HYI IUM601
NI LIMIT SWITCH HHI9ZA940
NI LIMIT SWITCH HHIgJA945

(3) (3)

(2)
(2)

(3)

(4)

(2)
(2)

(3)

,(41

i(4)
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225 N ELEGTRIG HEAT KIT (24KW) 40Y____ ->

226 NI HEATER ASSY 3"---e---’-3
INCLUOES:

227 NI ELE_.."I’ASSY (6) 2-0___F-009 (6)
228 NI R(DL p%.L :-05782
229 N FUSE (6) FP.=’.-.’...0 (6)
230 N LIMIT SWITCH (3) HH12HV151 :(3)
231N SECt--II=-NCER
232 N "I’:’-’-’.:.=LBLOCK HY11U(;;125
233 NI BLOCK HY11

234 NI ELECTRIC HEAT KIT (30KW) 40YA900281
NCLUDES:

235 NI HEATER ASSY 3-05793-4
INCLUDES:

236 NI ELEMENTASSY (6) 2-05556-010 (6)
237 NI ROL PANEL 3-05782

238 NI FUSE (6) FRN-R60 (6)
239 NI LIMIT SWITCH (3) HH12HV151 (3)
240 NI SEQUENCER HN67QC007

!241 NI TERMINAL BLOCK HYllUC125

242 NI BLOCK HY11UM465

->

(6) ->

(S)
(S)

(6)
(3)

(6) -> (6)

(S) (s)
(s) (31

(6)

(6) (6)
(3) (3)
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2
3
4
5
6

7
8
9
10
11
12
13
14
15
16
17
18
19

21

23 NI
24
25

27

30 NI
31 NI

37
38 N

41
42
43

44
45

47

5O
51
52
53
54
55

20W2S0-10 20W23-1,0

314912-401
IN.__ATION 314872-305
LOWER WRAPPER 314913-401
IN-.__ATION 314872-5O6
PANEL ASSY I.-

_
314988-703

DOORASSY LOWER 31,__-_705
__I3OOR_ ASSY UPPER 3.--O---705
DOOR ASSY FITI’ING 314991-702

SUPPORT SIDE (2) 314958-402
COSUPPORT REAR 314957-203
BLCRNER DECK 3._,___404
DIFFUSER BAFFLE (2) 31.856--301
HEATER PLATE 314895-403
TIE ANGLE 314867-303
GI,,..ET NUT (2) 61631D7
SPRING 314868-301
FILTER DOORASSY
HOUSING BRACKET
FRONT BRACKET
REAR BRACKET
FITrlNG DOOR CLIP
BREAKER,COVER
LOGO
EXTENSION,TUBE SHEET
SUPPORT,COIL
BRACKET,TXV

BRACKET,TOP COIL
SHIELD,HEAT
GROMMET
GET
COIL BRACKET
COIL BRACKET
COIL BRACKET
FILTER PLATE
CHANNEL COND
DRAIN FITTING
DRAIN FITTING

(2) ->

12)
->

121

315903-703
314900-203
314914-201
31491-201
314999-201
314981-201
312250-405

X X
X X
X X

(2) (2)

(21 (2)

112) (2)

X X
X X
X X
X X
X X

X X
X X

315925-401
314985-301
314987-201 ">

X X X X

314879-301
31 4879-302

X X X X

X X X X

316809-202
316809-201

DRIP BAFFLE 121 316834-204

TRANSFORMER HT01BD208

13)

PRINTED CIRCUIT BOARD HK61GA001
GROUND LUG HYg0Az021

LOW VOLTAGE TERM.BOX 3-05772
FUSE ATC5

BLOWER ASSY (COMPLETE) 31680757
INCLUDES:
HOUSING ASSY 316803-755
BLOWER WHEEL LA094

MOTOR,FAN HC45AE202

HT01BF230

316804-764

HC45AE204

131 (3)

CAPACITOR P291-1503
PROTECTIVE BOOT P281-0002

STRAP,CAPACITOR P281-0022
ARM MOTOR MOUNT (3) H7750
BAND MTR MOUNT P251-0078
GROMMET (3) P251-0079 (3) (3) ()
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56 COl.ASSY(COM 316822-756 ->
"CLUOES:

57 VALVE THERMO EXPANSK)N X X
56 D’TRBUTOR EA08QO114

59 CCOENSATE TROUGH 316238-201
60 CONDNSATEASf 316241-702
61 CONDENSATE TROUGH 316236-202 (2)
62 CONDENSATE PAN SHIELD (2) 314925-301 (2)
63 CONDENSATE PAN 314880-403 ->

67

70

CONDENSATE PAN 31507-703
PLUG,PLASTIC (3) LFSgRZ021 (3)

NI RETAINER AU3QA272

NI PISTON EA52PH096
NI PISTON DOY 300497-201
NI STRAINER KH11HH066

:_=-,m:1::_--:[e
HEATER ASSY (COMPLETE) X 305792-1
INCLUDES:

71 NI ELEMENT ASSY X (4) 2-05556-010
72 NI CONTROL PANEL X 2-05773-5
73 NI LIMIT SWITCH X HH19ZA940
74 NI LIMIT SWITCH X HH19ZA940
75 NI LIMIT SWITCH X HH12HV145
76 NI SEQUENCER X HN67QG005

77 NI PLUG HOUSING X HY06AM012
78 FUSE BOX ASSY (COMPLETE) X 2-05804-2

INCLUDES:
79 NI COVER FUSE X
80 NI FUSE X
81 NI FUSE X
82 NI FUSE BLOC X

83 FILTER RACK ASSY X
INCLUDES:

84 FILTER 315914-403
85 GRILLE FILTER X
86 FILTER RACK X
87 RETAINER FILTER X......
88 !NI TWOSPEED RELAY 40YAgo0351

INCLUDES:
8 NI RELAY 2 SPEED HN61PJ024
gO NI TIME DELAY RELAY 40YA9go361

INCLUDES:
91 NI RELAYTIME DELAY HN67GJ002
92 NI DISCCNECT KIT 40YA900371

INCLUDES:
93 NI DISCENECT ASSY 2-05896-1
94 NI DISCONNECT HR61ZZ001
95 NI DISCONNECT HR61ZZ002
96 NI LATENT CAPACITY CONTROL 40YA900381

INCLUDES:
97 NI SWITCH,HUMIDISTAT 3-05464
98 NI RELAY,I’INO SPEED HN61PJ024
99 NI ELECTRIC HEAT KIT (5 KW) X

INCLUDES:
100 N ELEMENT ASSY "SEE HEAT SECT" X
101 N ELECTRIC HEAT KIT (8KW) 40YAgo0081

INCLUDES:
102 N ELEMENT ASSY =SEE HEAT SECT" 3-05802-1

12

(3)

.0502-2

121
2-05T6

12) HH19ZA950
X
X

X

2-05784 X
i(2) NON-20 X
(2) NON-20 X

I-11UI X

(2)

131

X

X
X
X
X
X
X
X
X

X
X
X
X

X

X
X
X

X X X

X X X

CatalogNo.: 40.024 (9-90)

Supersedes: NEW
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DIRECT EXPANSION
FAN COIL

40YR/YRM
SIZE: 018-060’

SERIES: 0

108 NI

104 NI
105 NI

ELECTRIC HEAT K’IT (IOKW)
R FII/IENT ASSY "SEE HEAT SECT"
ELECTRIC HEAT KIT (15KW)
INCLUDES:

106 Nm R’..’.’--_:,’I"AS,Y "SEE HEAT Siq]"
107 NI ELECTRIC HEAT KIT (20KW)

INCLUDES:

40YA900101

3-0__r_2-2

40YA900151

3-05791-1 ->
40yA____01

108 NI I=mpUE_NT ASSY "SEE HEAT SECT" 3-05792-1

109 NI ELETRIC HEAT KIT (gKW 40YAg00301
INCLUDES:

110 NI HEATERASSY 3-05801-1
INCLUDES:

111 NI ELEMENTASSY (3) 2-5__,-008
112 NI FIOL PANEL 2-05773-4
113 NI
114 NI
115 NI

116 NI HEATERASSY
INCLUDES:

117 NI El I=MFNT ASSY
118 NI CONTROL PANEL
119 NI LIMIT SWITCH
120 NI SEQUENCER

121 NI ELECTRIC HEAT KIT (18KW)
INCt.UDES:

LIMIT SWITCH (3) HH19ZA930
SEQUENCER HN67QG005

ELECTRIC HEAT KIT (15KW) 40YA900311
INCLUDES:

3-O58O1-2

t3 (3)

(3)

122 NI HEATERASSY
INCLUDES:

123 NI ELEMENTASSY
124 NI CONTROL PANEL
125 NI LIMIT SWITCH
126 N SEQUENCER

127 NI ELECTRIC HEAT KIT (24KW)
INCLUDES:

12 NI HEATERASSY

129 N
130 Nil
131 NI
132 NI
133 NI
134 NI
135 NI
136 NI

137 NI

(3) 2-0---r6-010 (3

2-05773-4
(3) HH19ZA930 (3)

HN67QG005

40yA__JO3_21

3-05798-1

(6) 2-0____-008 (6)

(3)

->

131

131

(31 (3)

(3) (3)

(6) (s)
3-05782

(3) HH12HV151 (3)
HN67QC007

40YA9(X)251

(3) (3)

INCLUDES:
ELEMENT ASSY (6) 2-0;Kr"=;-009 (6)
CONTROL PANEL 3-05782
FUSE (6) FRN-R60 (6)
LIMITSWITCH (3) HH12HV151 (3) ->
SEQUENCER HN67QC007

TERMINAL BLOCK HYI 1UC125
BLOCK HY11UM465 ->

ELECTRIC HEAT KIT (30KW) 40YA900261
INCLUDES:
HEATER ASSY 3-05793-2
INCLUDES:

138 NI FIPMENTASSY (6) 2-0---K’5-0-10 (6)
139 NI CONTROL PANEL 3-05782
140 HI FUSE (6) FRN-R60
141 NI LIMITSW[TCH (3) HH12HV151
142 HI SEQUENCER HN67QC007

143 NI TE,’,,..’.’’,AL BLOCK HY11UC125
144 NI BLOCK HY11UM465

(6)
(3)

(6)

(6)
(3)

->

(6)

(S)
(3)

(6)

161
,131

16)

161
131

Catalog No.: 40.024 (9-90)

Supersedes: NEW
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DIRECT EXPANSION   -I
FAN COIL SERIES: 0

40YRM0iO-,liXl
ITEM PART DESCRIPTION 200/230-1.40 208030-1-0

145 N ELECTRIC HEAT KIT (3KW) X X
INCLUOES:

148 NJ HEATERASSY X X
INCLUDES:

147 N ELEMENTASSY X X
14 N; CONTROE PANEL X X
149 NI LIF.qT SWIi’CH X X
150 NI LIMIT SWITCH X X
11 NI SWR"CH x x
s2 N SECtUENCER X X
153 NI PLUG HOUSING X X
154 NI ELECTRIC HEAT KIT (3KW) X X

INCLUDES:
155 NI HEATERASSY X X

INCLUDES:
156
157
158

159
160
181

NI ELEMENT ASSY X X
NI CONTROL PANEL X X
NI CIRCUIT BREAKER ASSY X X

INCI.UDES:
NI CIRCUIT BREAKER X X
NI CIRCUIT BREAKER MOUNTING BASE X X
NI ELECTRIC HEAT KIT (5KW X X

INCLUDES:
162 N! HEATER ASSY X X

INCLUDES:
163
164
165

166
167

168

NI ELEMENT ASSY X X
NI CON’rFI,. PANEL X X
NI CIRCUIT BREAKER BOX ASSY X X

INCI.UDES:
NI CIRCUIT BREAKER X X
NI CIRCUIT BREAKER MOUNTING BASE X X
NI ELECTRIC HEAT KIT ((SKW) X X

INCLUDES:
169 NI HEATER ASSY X X

INCI.UDES:
170

171
172

NI ELEMENT ASSY X X
NI CCWrROL PANEL X X
NI CIRCUIT BREAKER BOX ASSY X X

INCLUDES:
173 NI CIRCUIT BREAKER X X
174 NI CIRCUIT BREAKER MOUNTING BASE X X
175 NI LIMIT SWITCH X X
176 NI SEQUENCER X X
’177 NI ELECTRIC HEAT KIT (10KW) 40YA900111

INCLUDES:
178 NI HEATERASSY 3-05803-2

INCLUDES:
179 NI ELEMENTASSY (2) 205556-010 (2)
180 NI ROt. PANEL 2-05773-6
181 NI CIRCUIT BREAKER BOX ASSY 2-05805-1

INCLUDES:
182
183 NI
184 NI
185 NI

NI CIRCUIT BREAKER HH83ZC007
CIRCUIT BREAKER MOUNTING BASE HH94ZZ001
LIMIT SWITCH (21 HH19ZA950 (2)
SEQUENCER HN67QC006

X X

X X

X X
X X
X X
X X
X X
X x
X X
X X

X X

X X
X X
X X

X X
X X
X X

X X

X X
X X
X X

X X
X X
X X

X X

X X
X X
X X

X X
X X
X X
X X

(2) (2)

(2) (2)

Catalog No.: 40.024 (9-90)

Supersedes: NEW

Note: See "Catalog Notes" on last page for explanation of symbolism.
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DIRECT EXPANSION
FAN COIL SERIES: 0

186 :NI Rr-TrRICHEATKIT (15KW) 40Yh_,__161

INCLUDES:
187 NI HEA’IRASSY 3-05795-1 ->

INCLUOES:
i188 NI _F/I=MI=NTASSY (3) 2-0_5_ _Kr’J)_ 10 (3) ->
189 NI C,X:)NTFK;IL PANEI :-O5773-4 ->
190 HI CIRCUIT 8REAKER BOX ASSY 2-0__o_r’-2 ->

191 INl CIRCUIT BREAKER (2) 1-11-____7C)07 (2) ->
192 NI LIMrr SWITCH (3) HH19ZA930 (3|

193 NI SEQUENCER HN62QC008

194 NI EI__FTRIC HEAT KIT (20KW) 40YAg(X)211

INCLUDES:
195 NI HEATER ASSY 3-0;796-1

INCLUDES:
196 NI FLEMENTASSY (4) 2-05556010 (4)
197 NI CONTROL PANEL 2-05773-5

NI CIRCUIT BREAKER BOX ASSY 2-05805-2
INCLUOES:

NI CIRCUIT BREAKER (2) H.___.007 (2)
NI CIRCUIT BREAKER MOUNTING BASE
N LIMIT SWITCH
NI LIMIT SWITCH
NI LIMIT SWITCH
NI SEQUENCER

NI FLETRIC HEAT KIT (15KW)
INCLUDES:

NI HEATER HEATER ASSY
INCLUDES:

NI ELEMENT ASSY (3) 2-0rr’-010 (3)
NI CONTROL PANFL 2-05773-4
NI FUSE BOX ASSY 2-0,5804-3

INCLUDES:
N FUSE (2) FN-R30 (2)
Ni FUSE (2) FRN-R60 (2)
NI FUSE BLOCK HY11UM461
Ni LIMIT SWITCH {3) HH19ZA930 (3)
N SEQUF:NCFR HN67QG005

N FLECTRIC HEAT K[]" (20KW) 40YA900221
INCLUOES:

N HATER ASSY 305792-2
INCLUDES:

NI! ELEMENT ASSY (4) 2-05556-010 (4)
NI! CONTR(:X. PANEL 2-05773-5
NI FUSE BOX ASSY 2-05804-4

INCLUDES:
NO FUSE (4) FRN-RS0 ()
NI FUSE BLOCK HY11UM601

(s) () ->

(2) -> (2)
(:)

(4) (4)

(2) 121
HH94ZZ001
HH12HV145 ">

HH19ZA940
HH19ZA940
HN67QG005

40YA900171

3-05791-2

(3) (3)

(2)
(2)

121
(2)

(3) (3)

141 1)

141 141

NI LIMIT SWITCH HH19ZA940
NI LIMIT SWITCH HH19JA945
NI SEQUENCER HN67QG005

Catalog No.: 40.024 (9-90)

Supersedes: NEW

Note: See "Catalog Notes" on last page tot explanaon of symbolism.
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DIRECTEXPANSION:
FAN COIL SERIES: O

225 NI ELECTRIC HEAT KIT (24KW) 40YA900’271

_ll’J__L_’_S:
227 NI FLFI=NT’ASSY (6) 2-05556-009 (6)
228 NI CONTROL PANEL 3-05782
223 N FU (6) FRN-FB0 (6)
230 NI LIMIT SWITCH (3) HH12HV151 (3)
231 NI SEQUENCER HN67QC007

232 NI TERMINAL_RI__ncI( Hylll,125
233 NI BLOCK HY11UM465
234 NI ELECTRIC HEAT KIT (30KW 40YA900281

INCLUOES:
235 NI HEATER ASSY 3-05793-4

INCLUOES:
236 NI ELEMENTASSY (6) 2-05556-010 (6)
237 NI CONTROL PANEL 3-05782
238 NI FUSE (6} FRN-R60 (6)
239 NI LIMIT SWITCH (3) HH12HV151 (3)
240 NI SEQUENCER HN67QC007

241 NI TERMINAL BLOCK HY11UC125 ->
242 NI BLOCK HYlIUM465

(s) (s)

(s) (s) ->

(s) (3)

(s) ;(e]

(s)
(3) i(3)

Catalog No.: 40.024 (9-90)

Supersedes: NEW
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ORDERING INSTRUCTIONS

1. All orders should include the complete model and serial number of the unit on which the pads
are to be used, and the pad number and description of each part.

2. Dealers should forward orders to their Carder distributor.

GENERAL NOTES

1. This catalog contains those items most commonly required for replacement purposes. If pads
other than those cataloged are required, please provide the model number and serial number
of the unit on which the pads are to be used and a complete description including references
to items which are cataloged.

2. Casing pads and panels are not normally stocked, but are available upon request while in
production. Requests for casing pads and panels for units no longer in production must be
cleared for availability prior to submitting an order.

3. Complete "Accessory Packages" of "F.I.O.P.’s" (Factory-Installed Option Plan) are not
normally stocked or supplied by the Replacement Components Division. (Refer to Master
Price Pages and order from your normal source for finished goods.)

Accessory packages and F.I.O.P.’s are listed in this catalog only for reference and to assist
in the selection and ordering of replacement components..

4. The replacement pads listed in this catalog are RCD "Factory-Authorized Pads" and, as a
result of "standardization," may not be identical to the original pad furnished on the
equipment.

CATALOG NOTES

1. The pad number in the model column indicates the pad number required for that model, size
and/or voltage.

2. An arrow in the model column indicates that the model, size, and/or voltage uses the
same pad number as the pad number shown to the left.

3. An X in the model column indicates that the pad is not used on that model, size and/or
voltage.

4. A number in parenthesis before the pad number indicates the quantity required for that
model, size, and/or voltage. Pad number only in the column indicates a quantity of one.

5. The notation "NI" following the item number indicates that the item is not illustrated in the
catalog.

Copyright 1990 Carrier Corporation Litho in U.S.A.

UNITED
TECHNOLOGIES
CARRIER
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Installation, Start-Up 38AE
and Service Instructions

Carrier Corporation SyraCuse, N 13221

Air-Cooled Condensing Units

NSTALLATION

Step 1 Complete Pre-lnstallation Checks
Uncrate Unit Remove unit packaging except
for the top skid assembly, which should be left in
place until after the unit is rigged into place.
Inspect Shipment File claim with shipping
company if shipment is damaged or incomplete.
Consider System Requirements

Consult local building codes and National
Electrical Code (NEC) for special installation
requirements.

Allow sufficient space for airflow clearance,
wiring, refrigerant piping, and servicing unit.
See Fig. 1.

Locate unit so that condenser airflow is un-
restricted on all sides and above.

Unit may be mounted on a level pad directly on
the base channels or mounted on raised pads at

support points. See Table 2 for weight distribu-
tion based on recommended support points.
NOTE: If vibration isolators are required for a
particular installation, use the data in Table 2
to make the proper selection.

NO. FAN NO. 2 FAN

REQUIRED AIRFLOW t
CLEARANCE
5’-0" MINIMUM

2’-O"CLEARANCE
BOTH ENDS

I" DIA. MOUNTING HOLES

LEGEND
A 11A in. diam. K.O. for %-in. 0DM liquid line connection.
B A in. diam. K.O. for 1V in. (38AE012); 1% in. suction line connection (38AE014,016).
C 7/8-in. diam. K.O. for control power.
D 2-in. diam. K.O. for unit power.

Certified dimension drawings are available on request.

Fig. 1 Physical Data and Dimensions (ft-in.)

--* NOTE:
SERVICE AREAS Allow 3ft on
both sides and 2 ft on both ends of
unit for servicing.

Carrier Corporation 1984 588 Form 38AE-lOSI



Table 1 Physical Data

UNIT 38AE 012 014 016

OPER WEIGHT (Ib) 732 779 789
REFRIGERANT* 22 22 22
COMPRESSOR
Model No.
Oil (pts)
Crankcase Heater Watts
Unloader Setting
Load
Unload

OUTDOOR AIR FANS
No Rpm
Diameter (in.)
Motor Hp (NEMA)
Nominal Cfm Total

06DD824
10
75

70 + psig
60 _+ 2 psig

2...1075
24
1/2

8800

Reciprocating Hermetic 6 Cylinder;1750 Rpm
O6DD328

10
75

70 + psig
60 _+ 2 psig

AxialFIow; Direct Drive
2._1075

24

880O

06DD537
10
75

70 _+ psig
60 _+ 2 psig

2...1075
24
1/2

88OO
CONDENSER COIL
Face Area (sq ft) 29.2 29.2 29.2
Storage Capacity (Ib)t 27.2 40.3 39.8

395 +/- 10 psig
295 +/-lOpsig
29 _+ 4 psig

60 + 15
0 psig

CONTROLS
Pressurestat Settings
High Cutout

Cut-in
Low Cutout

Cut-in

395 -+ 10 psig
295 +lOpsig
29 _+ 4 psig

60 -+ ) psig

395 -+ 10 psig
295 _+ 10 psig
29 + 4 psig

60_+ 15
0 psig

FUSIBLE PLUG 200 F 200 F 200 F

*Unit is factory supplied with holding charge only.
tStorage capacity is measured at liquid saturated temperatures of 125 F for 38AE012; 123 F for 38AEO14; and 130 F for 38AE016.

1 Low-Voltage Fuse
2 Number Fan
3 High-Pressure Switch
4 Circuit Breakers

LEGEND

5 Number 2 Fan
6 Terminal Block (Unit Power)
7 Terminal Block 2 (Control Power)
8 Muffler

9 Hot Gas Bypass Piping Stub (-in. ODM)
10 Low-Pressure Switch
11 Compressor
12 Wraparound Coil

Fig. 2 Component Locations
(R)

588 2



Table 2 Weight Distribution ,: Table 3 Liquid Line Data

WEIGHT (Ib)
UNIT 38AE Oper Support Point

Wt A B C
012 732 142 138 225
014 779 143 140 247
016 789 143 143 250

C01L

, \

D
227

249

253

O TOP VIEW C

Step 2 Rig and Mount the Unit

Rigging These units are designed for overhead
rigging only. For this purpose, the transverse base
channels extend beyond the sides of the unit, with
holes provided in end plates to attach cables or
hooks. Rig with top skid packaging assembly in
place to prevent unit damage by the rigging cable.
As further protection for the coil faces, plywood
sheets may be placed against the sides of the unit,
behind the cables. Run the cables to a central
suspension point so that the angle from the hori-
zontal is not less than 45 degrees. Raise and set
the unit down carefully.

If it is necessary to roll the unit into position,
mount the unit on longitudinal rails, using a
minimum of 3 rollers. APPLY FORCE TO THE
RAILS, NOT THE UNIT. If the unit is to be
skidded into position, place it on a large pad and
drag it by the pad. DO NOT APPLY ANY FORCE
TO THE UNIT.

Raise from above to lift unit from the rails or
pad when unit is in final position.

Compressor Mounting As shipped, the com-
pressor is held tightly in place by self-locking bolts.
BEFORE STARTING UNIT, LOOSEN SELF-
LOCKING BOLTS UNTIL THE FLANGED
WASHER IS STILL SNUG BUT CAN BE
MOVED SIDEWAYS WITH FINGER PRES-
SURE. DO NOT REMOVE SHIPPING BOLTS.

MAX
ALLOW.UNIT LIQUID

38AE LIFT
(ft)

012 52
014 67
016 82

*Inlet and outlet,

LIQUID LINE

Max Allow.
Press. Drop

(psi}

Max Allow.
Temp
Loss

2
2
2

Filter Drier and
Sight Glass
Flare Conn.*

(in.)

%
%

NOTE: Figures shown are for units operating at 45 F saturated
suction and 95 F entering air.

Use Filter Drier and Moisture Indicator
Every unit should have a filter drier and liquid-
moisture indicator (sight glass). Various types of
filter driers are available, and because of different
preferences, they are not factory supplied. Select
the filter drier for maximum unit capacity and
minimum pressure drop. Install the filter drier in
the common liquid line just before the expansion
valves. Install a field-supplied moisture-indicating
sight glass just after the unit liquid line shutoffvalve.
Do Not Use a Receiver No receiver is provided
with the unit. It is recommended that one NOT be
used.

Make Piping Connections Do not remove
plastic dust plugs from suction and liquid line stubs
in the compressor compartment until piping con-
nections are ready to be made. Pass nitrogen or
other inert gas through piping while brazing to
prevent formation of copper oxide.

Install field-supplied thermostatic expansion
valve(s) to evaporator section. If 2 thermostatic
expansion valves are installed for 2-step cooling,
install field-supplied liquid line solenoid valve
ahead of the second expansion valve.
Provide Safety Relief A fusible plug is located
on the compressor crankcase (Fig. 3). Do not cap
this plug. If local code requires additional safety
devices, install them as directed.

Step 3 Complete Refrigerant Piping
Connections
Size Refrigerant Lines Consider the length of
piping required between condensing unit and
evaporator, the amount of liquid lift, and
compressor oil return. See Table 3 and also refer to
Part 3 of Carrier System Design Manual for design
details and line sizing. Refer to evaporator installa-
tion instructions for additional information.

Fig. 3 Location of Fusible Plug

Step 4 Complete Electrical Connections
Power Wiring Unit is factory wired for voltage
shown on nameplate. Provide adequate fused
disconnect switch within sight of unit, readily
accessible, but out of the reach of children. Pro-
vision for locking switch open (off) is advisable to



prevent power from being turned on while unit is
being serviced. Disconnect switch, fuses, and field
wiring must comply with National Electrical Code
and local code requirements.

Route power wires through opening in unit end
panel to connection in unit control box as shown
on unit label diagram and Fig. 4. Unit must be
grounded.

Affix crankcase heater warning sticker to unit
disconnect switch.

TERMINAL BOARD (TBI) IN
38AE CONTROL BOX

IE t
EQUIP GND

Field Wiring

II
111
III
III
I1

I//I

DISCONNECT PER NEC

Fig. 4 Main Power Supply Wiring

Control Circuit Wiring Control voltage is 24
volts. See Fig. 5 and unit label diagram for field-
supplied wiring details. Route control wires through

opening in unit end panel to connection in utiit
control box.

TERMINAL BOARD (TB2) IN 58AE CONTROL BOX

L
L

JUMPER"
ACCESSORY THERMOSTA

NOTE2-’
LI.L2

R2

LEGEND
C Compressor Contactor
HD Heating Device
IFC Indoor Fan Contactor
LLSV Liquid Line Solenoid Valve
R Relay

Field Wiring

NOTES:
1. Combination LLSV plus IFC

va should not exceed 30 va.
2. Do not exceed 5 va (24 vac)

per coil.

Use accessory relay trans-
former package 38AE900001
if these va values must be
exceeded.

Fig. 5 Remote Thermostat Wiring

38AE
Model

501
012 601

101

501
014 601

101

501
O16 601

101

Table 4 Electrical Data

UNIT

Nameplate

208-230
460
575

208-230
460
575

208-230
460
575

Volt

Supplied* MCA MOCP
(Fuse)

Min Max
187 253 62.5 100
414 528 29.1 40
518 660 22.8 35

187 253 69.3 100
414 528 31,7 50
518 660 25.6 40

187 253 87.5 125
414 528 40.7 60
518 660 33,0 50

3-Ph/60 Hz)

COMPR

RLA LRA Total
Fans

43.6 170
20.0 77 2
15.7 62

49.3 191
22.1 80 2
17.9 69
63,6 266
29.3 120 2
23.8 96

FAN MOTORS (1-Ph)

FLA (ea)
Fan No. kW

1 2

4.3 3.7
2.3 1.9 1.41
1.8 1.8

4.3 3.7
2.3 1.9 1.41
1.8 1,8

4.3 3.7
2.3 1,9 1.41
1.8 1.8

FLA Full Load Amps (fan motors)
kW Total Fan Motor Power Input (kilowatts)
LRA Locked Rotor Amps
MCA Minimum Circuit Amps per NEC Section 430-24
MOCP Maximum Overcurrent Protection
RLA Rated Load Amps (compressor)

*Units are suitable for use on electrical systems where voltage
supplied to the unit terminals is not below or above the listed
limits.

4



", START-UP
Evacuate and Dehydrate the entire refrigerant
system by either of the methods described in Carrier
Standard Service Techniques Manual, Chapter l,
Section 1-7.
Leak Test the entire refrigerant system by the
pressure method described in Carrier Standard
Service Techniques Manual, Chapter l, Section 1-6.
Use R-22 at approximately 25 psig backed up with
an inert gas to a total pressure not to exceed 245 psig.

Before starting the unit, the cra,nkcase heaters
must be on .for 24 hours to be sure all the
refrigerant is out of the oil. To energize the
crankcase heaters, proceed as follows: set the
space thermostat above ambient so there will be
no demand for cooling. Close the field disconnect
and turn the fan circuit breaker on. Leave the
compressor circuit breakers off. The crankcase
heaters are now energized.
Before Starting Unit check the following:
I. Compressor oil level must be at least within

sight in the compressor sight glass. Add oil if
necessary (see Table and Oil Charge).

2. Compressor holddown bolts must be snug but
not tight. Refer to Compressor Mounting and
tag on compressor foot.

3. All internal wiring connections must be tight;
all barriers and covers must be in place.

4. Electrical power source must agree with unit
nameplate rating.

5. All service valves must be open.
6. Crankcase heater must be firmly locked into

the compressor crankcase.
Preliminary Charge Refer to Carrier Standard
Service Techniques Manual, Chapter 1, Section 1-8.
By the liquid charging method and charging by
weight procedure, charge the units with approxi-
mately the following amounts of R-22: 38AE012,
22 lb; 38AE014, 23 lb; 38AE016, 23 lb. See Table 5.

UNIT
38AE

012

014

016

Table 5 Charging Data (R-22)
REFRIGERANT CHARGE (Ib)

Required Charge Cond Unit
Above Clear Total Charge
Sight Glass (Approx)

3.0 22
4.8 23

3.4 23

CONDENSING
TEMP
DURING

CHARGING (F)

125

123

130

Start the Unit The field disconnect is closed, the
fan circuit breaker is closed and the space ther-
mostat is set above ambient so that there is no
demand for cooling. Only the crankcase heaters are
energized. After the heaters have been on for 24
hours, the unit can be started.

Close the compressor circuit breakers, and then
reset the space thermostat below ambient, so that a
call for cooling is ensured.

Energize Branch Circuit Set room thermostat
above ambient. Close field disconnect switch. Be
sure that compressor crankcase heaters are
operating. Allow crankcase heaters to operate a
minimum of 24 hours before starting unit.

To Start Unit set room thermostat below ambient.
After starting unit there will be a delay of at least
15 seconds before compressor starts.

Oil Charge (Table 1) Allow unit to run for
about 20 minutes. Stop unit and check compressor
oil level. Add oil only if necessary to bring oil into
view in sight glass. Use only Carrier-approved
compressor oil. Approved oils are:

Witco Chemical Corp Suniso 3GS
Texaco, lnc WF32
Shrieve Chemical Co Zerol 150

(Synthetic)
Do nol reuse drained oil or use any oil that has
been exposed to atmosphere. Procedures for
adding or removing oil are given in Carrier
Standard Service Techniques Manual, Chapter l,
Refrigerants.

If oil is added, run unit for additional 10 minutes.
Stop unit and check oil level. If level is still low,
add oil only after determining that piping system
is designed for proper oil return and that the system
is not leaking oil.

Check Operation of all safety controls. Replace all
service panels. Be sure that control panel cover is
closed tightly.

SERVICE
Capacity Control A suction pressure-actuated
unloader controls 2 cylinders and provides capacity
control. Unloaders are factory set (see Table I),
but may be field adjusted:
CONTROL SET POINT (cylinder load point) is
adjustable from 0 to 85 psig. To adjust, turn
control set point adjustment nut (Fig. 6) clockwise
to its bottom stop. In this position, set point is 85
psig. Then, turn adjustment counterclockwise to
desired control set point. Every full turn counter-
clockwise decreases set point by 7.5 psig.
PRESSURE DIFFERENTIAL (difference be-
tween cylinder load and unload points) is adjustable
from 6 to 22 psig. Toadjust, turn pressure differential
adjustment screw (Fig. 6) counterclockwise to its
back stop position. In this position, differential is
6 psig. Then, turn adjustment clockwise to desired
pressure differential. Every full turn clockwise
increases differential by 1.5 psig.

Head Pressure Control by means of fan cycling is
a standard feature of 38AE012 through 016 units.
The No. 2 fan cycles in response to changes in liquid
pressure. The switch cycles the fan off at 126 + 4
psig as pressure decreases, and cycles back on at
257 (+l 5, -0) psig.

5 689



PRESSURE
DIFFERENTIAL
ADJUSTMENT
SCREW

CONTROL
POINT

ADJUSTMENT
NUT

HEAD

motor shaft is covered with a rubber boot. In case
a fan motor must be repaired or replaced, be sure
the rubber boot is put back on when the fan is
reinstalled and be sure the fan guard is in place
before starting the unit. Figure 8 shows the proper
position of the mounted fan. Fan motors have
permanently lubricated bearings.

BYPASS
PISTON

BYPASS

BODY

DIFFERENTIAL SCREW
/

SEALING CAP
(CAP MUST BE REPLACED
TO PREVENT REFRIGERANT LEAKAGE)

Fig. 6 Compressor Capacity Control
Unloader

Time Guard(R) Circuit provides for a delay of
approximately 5 minutes before restarting com-
pressor after shutdown from safety device action.

On start-up, the Time Guard timer causes a
delay of approximately 15 seconds after thermo-
stat closes.
On compressor shutdown, the timer recycles for

approximately 5 minutes. During this time, the
compressor cannot restart.

Refer to Fig. 7 Timer Sequence Chart and
also to label diagram on unit.

IAAI

POSITION DURING(BLACK DENOTES CLOSED CONTACTS) JUNIT OPERATION
0

5 MIN.

15 SEC 4 MIN ---//---
45SEC

ACROSS-THE-LINE START

Fig. 7 Timer Sequence Chart

Crankcase Heater prevents refrigerant migration
and compressor oil dilution during shutdown
whenever compressor is not operating.

Both compressor service valves must bc closed
whenever crankcase heater is de-energized for more
than six hours.

CONDENSER FANS Each fan is supported by
a formed-wire mount bolted to the fan deck and
covered with a wire guard. The exposed end of the

Fig. 8 Condenser Fan

Lubrication

FAN MOTORS have sealed lubrication bearings.
No provisions for lubrication are made.

COMPRESSOR has its own oil supply. Loss ofoil
due to a leak in the system should be the only
reason for adding oil after the system has been in
operation. See Oil Charge.
Cleaning Coils The coils can be cleaned with a
vacuum cleaner, washed out with water, blown out
with compressed air, or brushed (do tzol use wire
brush). Fan motors are drip proof but not
waterproof.

Clean coil annually or as required by location
or outdoor air conditions. Inspect coil monthly,
and clean as required. Fins are not continuous
through coil sections. Dirt and debris may pass
through first section, become trapped between the
2 rows of fins (38 AE012) or 3 rows of fins (38AE014,
016) and restrict condenser airflow. Use a flashlight
to determine if dirt or debris has collected between
coil sections. Clean coil as follows:
I. Turn off unit power.
2. Remove screws holding rear corner posts and

top cover in place. Pivot top cover up 12 to 18 in.
and support with a 2 x 4. See Fig. 9.

3. Remove clips securing tube sheets together at
the return bend end of the coil. Carefully spread
the ends of the coil rows apart by moving the
outer sections. See Fig. 10.

4. Using a water hose, or other suitable equip-
ment, flush down between the sections of coil
to remove dirt and debris.

Clean the remaining surfaces in the normal
manner.

Reposition outer coil sections. Reinstall clips
which secure tube sheets, and replace top cover
and rear corner posts.



Fig. 9 Pivot and Support Top Cover Fig. 10 Coil Cleaning



TROUBLESHOOTING GUIDE

COMPRESSOR DOES NOT RUN
Contactor Open
Power off restore power.
Fuses blown replace with correct fuses after finding
cause and correcting.
Transformer dead replace transformer if primary
windings are receiving power.

Thermostat circuit open check thermostat setting.

Timer motor defective replace timer.

Circuit breaker tripped check for excessive com-
pressor current draw (140% FLA maximum allowable).

Low-pressure switch open check for [efrigerant
undercharge or obstruction of indoor airflow.

High-pressure switch open check for refrigerant
overcharge or obstruction of outdoor airflow.

Connections loose tighten all connections.

Compressor stuck see 06D service literature.

Compressor motor thermostat open check for ex-
cessive motor temperature.

Contactor Closed

Compressor leads loose check connections.

Motor windings open see 06D compressor service
literature.

Single phasing replace blown fuse.

COMPRESSOR CYCLES ON
HIGH-PRESSURE SWITCH

Condenser Fan On
High-pressure switch faulty --replace switch.

Airflow restricted remove obstruction.

Air recirculating clear airflow area.

Noncondensables in system purge and recharge as
required.

Refrigerant overcharge purge as required.

Line voltage incorrect consult power company.

Refrigerant system restrictions check or replace
filter drier, expansion valve, etc.

Condenser Fan Off

Fan slips on shaft tighten fan hub setscrews.

Motor not running check power and capacitor.

Motor bearings stuck replace bearings.

Motor overload open check overload rating. Check for
fan blade obstruction.

Motor burned out replace motor.

COMPRESSOR CYCLES ON
LOW-PRESSURE SWITCH

Evaporator Air Fan Running

Filter drier plugged replace filter drier.

Expansion valve power head defective replace power
head

Low refrigerant charge add charge. Check low-
pressure switch setting.

Airflow Restricted

Coil iced up check refrigerant charge.

Coil dirty clean coil fins.

Air filter dirty clean or replace filters.

Dampers closed check damper operation andposition.

Evaporator Air Fan Stopped

Electrical connections loose tighten all connections.

Fan relay defective replace relay.

Motor overload open power supply.

Motor defective replace motor.

Fan belt broken or slipping replace or tighten belt.

COMPRESSOR RUNS BUT COOLING
INSUFFICIENT

Suction Pressure Low
Refrigerant charge low add refrigerant.

Head pressure low check refrigerant charge. Check
condenser air fan thermostat settings.

Air filters dirty clean or replace filters.

Expansion valve power head defective replace power
head.

Evaporator coil partially iced check low-pressure
setting.

Evaporator airflow restricted remove obstruction.

Suction Pressure High

Compressor valves defective see06D service literature.

Heat load excessive check for open doors or windows.

For replacement items use Cerrier Specified Parts.

Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.
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Caerle Corporahon Syracuse. NY 13221

Air-Cooled Condensing Units (60 Hz)

INDEX

UNIT
38AE

ELECTRICAL
CHARACTERISTICS

V-PH-HZ

SCHEMATIC
DIAGRAM

COMPONENT
ARRANGEMENT

LABEL DIAGRAM
NO. 38AE
(On Unit)

REV.
Fig. Fig.

012 208/230-3-60 2 501984
014 208/230-3-60 2 501984 M
016 208/230-3-60 2 501984
012 380-3-60 2 501984
014 380-3-60 2 501984 M
016 380-3-60 2 501984

012 460-3-60 3 4 501994
014 460-3-60 3 4 501994 M
016 460-3-60 3 4 501994

012 575-3-60 3 4 501994
014 575-3-60 3 4 501994 M
016 575-3-60 3 4 501994

Remote Thermostat Wiring Fig. 5,6
Accessory Transformer Relay Package Fig. 7
Motormaster(R) Diagrams Fig. 8 13

OPERATING SEQUENCE

Cooling When the first stage (TCI) of the
cooling thermostat closes, the timer starts. After
approximately 15 seconds, the timer activates the
compressor and fan motor no. contactor. When
the liquid pressure builds to approximately 257 psig,
fan motor no. 2 is energized.
On demand for additional cooling capacity, the

second stage (TC2) of the cooling thermostat
closes, energizing a field-supplied liquid line sole-
noid valve (LLS) which opens. This increases the
suction pressure, causing the compressor to operate
at higher capacity.
When fan switch is set at AUTO., the indoor air

fan cycles with the compressor. When the switch is
set at CONT, the indoor air fan runs continuously.
At shutdown, the Time Guard(R) timer prevents

the compressor from restarting for approximately
5 minutes.

Crankcase Heater is wired into the control circuit
so that it cycles with the compressor, being off
when the compressor is running and on when the
compressor cycles off. The crankcase heater is
operable as long as the control circuit is energized.

Heating The heating thermostat (TH) energizes
a field-supplied relay which operates heating con-
trols and energizes the indoor fan relay. When the
fan switch is set at AUTO., the indoor air fan
cycles with the heating control. The indoor air fan
runs continuously when the fan switch is set at
CONT.
Fan Cycling is employed for head pressure control.
The no. 2 fan responds to liquid line pressure,
cycling on at approximately 257 psig and off at
approximately 126 psig.
Winter Start Control (if required) Install
Accessory Package 38AE900021. See Fig. 8.

(C) Carrier Corporation 1984 Form 38AE-9W



NOTES

1. Compressor(s) and fan motor(s) arc thermally
protected. Three-phase motors are protected
against primary single-phasing conditions.

2. If any of the original wire furnished must be
replaced, it must be replaced with type 90 C
wire or its equivalent.

3. Terminal block 2 (TB2) is for field external con-
trol connections, Class 2 wiring:
Supply voltage at TB2 is 24 vac
Maximum power available at TB2 is 31.5 va

4. Field-supplied component ratings:
IFC sealed coil rating (24 vac) 12 va maximum.
LLS sealed coil rating (24 vac) 13 va maximum.

Minimum thermostat electrical rating is 120 va
(5 amp @ 24 vac).
Minimum fan switch electrical rating is 60 va
(2.5 amp @ 24 vac).

5. LLS, liquid line solenoid, controlled by TC2,
activates one-half of evaporator for capacity
control feature.

6. Use copper, copper-clad aluminum or aluminum
conductors for field power supply only.

7. For 208-volt units, remove blue wire from 230-
volt tap and connect it to 200-volt tap. Insulate
unused lead when changing tap for 208-volt
usage.

LEGEND

C Contactor, Compressor
Cap, Capacitor
CB Circuit Breaker
CH Crankcase Heater
Comp Compressor
CR Control Relay
Equip Gnd Equipment Ground
FCPS Fan Cycling Pressurestat
Fu Fuse
HPS High-Pressure Switch
IFC Indoor Fan Contactor
IP Internal Protector
LLS Liquid Line Solenoid
LPS Low-Pressure Switch
OFC Outdoor Fan Contactor
OFM Outdoor Fan Motor
OFR Outdoor Fan Relay
TB Terminal Block
TC Thermostat Cooling
TM Timer
TR Timer Relay
Tran Transformer
QT Quadruple Terminal

O Terminal Block Connection

() Terminal (Unmarked)

O Terminal (Marked)

Field Splice

Splice (Marked)

Factory Wiring
A Factory Splice

Field Control Wiring

Field Power Wiring

To indicate common potential only,
not to represent wire.

VL 2



C OMP

OFM

OFM 2

TR

TM

OFR
OFC!

OFRI

I TRANI

C

OFG

Fig. 1 Power and Control Circuit Schematics; 38AE01 2,014,01 6; 208/230; 380-3-60



-ROL BOX

FUI

(R)@@

,(R)@@
(R)@@

(R)@
@@

5 MIN TIMER SEQUENCE CHART
(6MIN)

15 SEG
0 (18 SEC)

AAI I
A-A2’
B-BI !
B-B2 "60HZ (50HZ) BLACK DENOTES CLOSED CONTACTS

CH H PS, LPS 81FGPS

4MIN 45SEC "(5MIN 42SEC}

II _r-.r-’-
T81 II ’i/

IIIIIIII
1 IlIlIIlIlI1
1iiiiiiilII
EQUIP GND IlIIIIIIi I

RI --II ICAP IIli
Im

COMP OFM 182

Fig. 2 Component Arrangement; 38AE012,014,016; 208/230; 380-3-60

LOISCONNECT PER NECI



COMP

Fig. 3 Power and Control Circuit Schematics; 38AE01 2,01 4,01 6; 460/575-3-60

OFMI



TIMER(ssIlilllIIN)
SEQUENCE CHART

I s src 4MN4SSEC

0
(Ie SEC (SMIN 4SEC) CH HPS,LPS

FCPS

A’AI

&TA2

B’BI

B-B2 COMP
OFM l&2

SOHZ (50HZ) BLACK DENOTES CLOSED CONTACTS

Fig. 4 Component Arrangement; 38AE01 2,01 4,01 6; 460/575-3-60



TERMINAL BOARD (TB2) IN 38AE CONTROL BOX

ACCESSORY THERMOSTAT

I,1 JUMPER

------FIELD WIRING

NOTES:
1. Combination LLSVplus IFC va

should not exceed 30 va.
2. Do not exceed 5va (24vac)

per coil.

Use accessory relay-
transformer package
38AE900001 if these
va values must be
exceeded.

Fig. 5 Remote Thermostat Wiring;
2-Step Cooling/I-Step Heating

TERMINAL BOARD (TB2) IN 38AE CONTROL BOX

ACCESSORY THERMOSTAT

-----FIELD WIRING

NOTES:
1. Combination LLSV plus IFC va

should not exceed 30 va.
2. Do not exceed 5 va (24 vac)

per coil.

Use accessory relay-
transformer package
38AE900001 if these
va values must be
exceeded.

Fig. 6 Remote Thermostat Wiring;
2-Step Cooling/2-Step Heating



ACCESSORY THERMOSTAT

LI

JUMPER

l

----I L-I-T-I-- T I-
I’--- -]

L_ Ji, L_I_

L_

RI

ACCESSORY RELAY-TRANSFORMER*
PACKAGE 38AE900001

YEL

CM

BLU BRN

L2

YEL
BLK

CONNECT TO APPROPRIATE
TERMINAL IN AE POWER
CIRCUIT

38AE
BASE
UNIT
VOLTS

208-3-60

230-3-50/60

460-3-60

575-5-60

400-5-50

ACCY TRANSFORMER
CONNECTION POINTS
(SEE LABEL DIAGRAM)

CM 200 230 460

TBI TBI
[] []
TBI TBI
[] []
TBI TBI

[] []
TRAN 2 TRAN 2

[] []
NEUTRAL

58AE UNIT CONTROL BOX

*WIRES FACTORY SUPPLIED, FIELD CONNECTED,

LEGEND

C Compressor Contactor IFR
CM Common R
HD Heat Device SVR

HTANT Heat Anticipator TC

IFC Indoor Fan Contactor TH

Indoor Fan Relay
Accessory Relay (Field Supplied)
Solenoid Valve Relay
Thermostat Cooling
Thermostat Heating

Fig. 7 Accessory Transformer Relay Package (38AE900001) Wiring

TDR C(NTACTS

F -N------x
/

\
\
\
\

HPS / LPS \

TB2 TB2

FIELD-SUPPLIED WIRING

Fig, 8 Connection Points, Time-Delay Relay
Accessory Winter Start Package 38AE900021

8



MOTORMASTER(R) INSTALLATION
Motormastcr control maintains proper head

pressure at ambient temperatures down to -20 F.
Use the following procedures, plus installation in-
structions packaged with 32LT Motormaster, to
install Motormaster solid-state head pressure con-
trol on 38AE units. Modify 38AE units as follows:
Power Wiring

575/3/60 UNITS Wire special transformer and
Motormaster control to fan motor as shown in
Fig. 10.

Winter Start Control Order package 38AE-
900021 for 38AE012 through 016 units.

Motormaster Control Location Using tem-
plate provided in 32LT Installation Instructions,
mount Motormaster control box as shown in Fig. 12.

Power wiring must comply with all local and
national requirements. Units 38AE012,014 and
016, 208-230 and 575-volts, use Motormaster con-
trol, Carrier Part No. 32LT900300. The 460-volt
units use Motormaster control, Carrier Part No.
32LT900610.
208-230-, 460/3/60 UNITS For these units,
without special transformer, wire Motormaster
control to condenser fan motor circuit as shown
in Fig. 9.

Sensor Location Locate Motormaster sensors
as shown in Fig. i. Route sensor wire from bottom
of Motormaster control to specified location. Roll
up excess wire and tape to unit.

Wind Baffle Wind baffle is required for Motor-
master control application to 38AE units to
prevent wind cross currents from causing abnormal
operation as fan speed control is modulated.
Construct wind baffle as shown in Fig. 13. Be careful
not to damage coil when drilling holes for baffles.

Component Changes Required for Motormaster

UNIT SPECIAL SPECIAL SPECIALUNIT VOLTAGE FAN MOTOR RUN CAPACITOR TRANSFORMER
38AE012,014,016 208-230,460 Not Required Not Required Not Required

38AE012.014.016 575 HC44VL610 1/2 Hp HT01 AH959"
(208-230 volt motors)

Not Required
(1 KVA, 600 v)

*As of January 1981, new transformer number will be HT01AH859.

Fig. 9 Power Wiring for 208-, 230- and
460-Volt Units

I
I
I
I
I
I
I
I
I
I

Fig. 10 Power Wiring for 575-Volt Units
Using 208 230-Volt Motors

9

Fig. 1 1 Location of MotormasterSensors-
38AE012,014,016



Fig. 12 Location of Motormaste

10



/
/

Fig. 13 Wind Baffle Details

11
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AIR-COOLED
CONDENSING UNIT 38AE

012,014,016

ITEM
NO. NAME

CASING GROUP

REPLACEMENT
PART NUMBER

ZD ON

NI/1

NI/2

NI/3

NIl4

NI/5

NI/6

NI/7

NI/8

NI/9

I0

11

12

13

NI/14

NI/15

NI/16

FAN DECK

CORNER POST L.H.

REAR

PANEL, REMOVABLE

SOUND SHIELD ASSEMBLY

PARTITION, FAN

FAN GUARD ASSEMBLY

BASE PAN

CARRIER NAMEPLATE

TOUCH-UP PAINT SEAA SPRAY GREEN 16 OZ.

NS

NS
NS
NS

NS

NS

AC

NS

AC

HP

CCHPRESSOR AND MOUNTING GROUP

C(PRESSOR ASSEMBLIES
200-3-60
230-3-60
460-3-60
575-3-60
230-3-50
400-3-50
380-3-60

CCMPRESSOR ASSEMBLIES
200-3-50
230-3-60
460-3-60
575-3-6O
230-3-50
400-3-50
380-3-60

C(4 PRESSOR ASSEMBLIES
200-3-60
230-3-60
460-3-60
575-3-60
230-3-50
400-3-50
380-3-60

CCHPRESSOR MOUNTING SPING

CUMPESSOR MOUNTING BOLT #3/8 16 X I/4
#3/8 16 X 3/4

CGMPRESSOR MOUNTING SPRING CUP

CCMPRFOR MOUNTING SLEEVE

SNUBBER (CUMPRESSOR MOUNT)

WASHER, PLATE #3/8
LOCK #3/8

AC
AC
AC
AC
AC
AC

NPS

AC
AC
AC
AC
AC
AC

NPS

AC
AC
AC
AC
AC
AC

NPS

MP

AC

AC

AC

AC
MP

8AE-502---634--

SAE-501---614--
18AE-501---634--
;SAE-502---103--

SAE-402---423--

SAE-403---982--

38AE-503---533--

50PQ-400---584--

38AE-501 ---644--

99NA-501 ---I 02--

--PH--23GL-O12--

2 2 2

2 2 2

AS REQUIRED

06DX8246AC0400
06DX8246AC0500
’06DX8246AC0600
06DX8246AC0100
06DX8246AC0800
06DX8246AC0600
06DX8246AC1300

06DX3286BC0400
06DX3286BC0500
06DX3286BC0600
06DX3286BC0100
06DX3286BC0800
06DX32868C0600
06DX3286BC1300

06DX5376BC0400
06DX5376BC0500
06DX5376BC0600
06DX5376BC0100
06DX5376BC0800
06DX5376BC0600
06DX5376BC1300

50-K--12--1231--

--AA--12BS-232--
--AA--12BS-234--

50-K---4--1221--

--KK--75-OOS--

-6-D--73--2241--

--AU--O2AB-242--
--AU--11AS-241--

4

2

2

4

3

7

2

2

4

3

9
7
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AIR-COOLED
CONDENSING UNIT 38AE

012,014,016

17

NI/18

NI/19

NIIO

21

22

23

24

25

26

27

NI/28

29

3O

REPLACEMENT

PART NAME X ]PART NI.PfBER

C(MPRESSOR AND MOl (CO’D)

FUSIBLE TEE

SPEED CLIP (CRANKCA=SE HEAT)

CCMf[,’Y--q)R O11- (PP33-2); 150 VISCOSITY

ELECTRICAL GROUP

C(PRESOR CONTACTOR

F’RESSURE .I’rCH HI( (203 MODEL)
HIGH
LO

CIRCUIT BREAKER
380-3-60
208/230-3-60
460-3-60; 400-3-50
575-3-60
230-3-50
208/230-3-60
460-3-60 400-3-50
575-3-60
230-3-50
380-3-60
208/230-3-60
460-3-60; 400-3-50
575-3-6O
230-3-50
380-3-60

TERMINAL BLOCK #I
#2

TIMER MOTOR 50/60HZ

TRANSFORMER
#I 208/230/460/575-3-60
#2 460-3-60
#2 575-3-60
#I 380-3-60;230/400-3-50

FUSE HOLDER & FUSE ASSEMBLY

CAPACIT( 7.5 MFD, 370V, 60HZ
7.5 FD, 370V, 50HZ
7.5 MFD, 440V, 50HZ

AC I--HN--53KD-O2q--

AC --.%K--O2ZA-395--
AC --HK--O2ZA-430--
AC --HK--O2ZB-027--

AC
ACl
AC
ACl
AC
ACl
AC
ACl
AC
AC
AC
AC
AC’
AC
AC

AC
AC

AC

AC
AC
AC

RELAY-OUTDOOR FAN-08/230-3-60; 230/400-3-50; 38O-3-60 AC

OUTDOOR F/Lq-460/575-3-60 AC

OUTDOOR FAN CONTROL-208/230-3-60; 230/400-3-50; 380-3-60 AC

OUTDOOR FAN CONTROL-4601575-3-60 AC

CONTROL -460/575-3-60; 380-3-60 AC

TIMER-208/230-3-60;230/400-3-50;380-3-60 AC

--HH--83XB-420--
--kM--83XB-410--
--HH--83XB-400--
--FIH--83XB-419--
--HH--83XB-315--
----83XB-305--
--HH--83XB-452--
--I---83XB-451--
--HH--83XB-306
--I-I--83XB-430--
--HH--83XB-378--
--I-tH--83XB-401--
--HH--83XB-420--
--EH--83XB-314--
--HH--83XB-421

--HY--11UC-125--
--HY--84EG-O02--

--HK--25RC-O12--

--HT--01BD-235--
--HT--01BZ-150--
--HT--01BE-225--
--HT--01BB-200--

--HY--I 2FU-032--

--9ICA-OOT--
--HC--9OAB-OOT--
--HC--90BB-O07--

--HN--6IKQ-120--
--HN--52KC-051
--HN--61KK-911--
--HN--52KC-O51--
--HN--61KK-324--
--N--61(-324--

REQUIRED

2212

22

2 2

PAGE 4
Litho in U.S



AIR-COOLED
CONDENSING UNIT 38AE

012,014,016

ITEM
NO. PART NAME

FAN SECTION

31

32

33

34

NI/35

FAN MOTC (ALL REQUIRE C99L-015 RAINSHIELD)
I/2 HP;208/230-1-60;I075 RPM, R.H.
I/2 HP;q60-1-60;1075 RPM,
I/2 HP;575-I-60;I075 RPM, R.H.,L.H.
I/2 HP;230-I-50;925 RPM, R.H.
I/2 HP;208/230-I-60;I075 RPM, L.H.
I/2 HP;460-I-60;I075 R; L.H.
I/2 HP;200/230-I-50;975 RPM, L.H.
* FACING ACCESS PANEL

MOTOR MOUNT

HUB CAP

FAN

FAN CYCLING SWITCH

COIL AND PIPING GROUP

36 COIL ASSEMBLY (COPPER)

37

NI/38

39

40

NI/41

NI/42

NI143

NI/44

DISCHARGE SHUT-OFF VALVE

DISCHARGE SHUT-OFF VALVE GASKET

MUFFLER

SUCTION SHUT-OFF VALVE

SUCTION SHUT-OFF VALVE GASKET

LIQUID SHUT-OFF VALVE

FUSIBLE PLUG

SCHRADER VALVE CORE

ACCESSORY GROUP

NI/45

NI

TRANSFORMER RELAY PACKAGE (38AE900001)
INCLUDES:
TRANSFORMER (1)--HT--OIBD-235--
RELAY (2)--HN--61KK-324--

GRILLE ASSEMBLY PACKAG
INCLUDES: GILLE 29.90

36.50
67.50

(1)38AE-503---633--
)38AE-503---643--

(I)38AE-503---653--

REPLACEMENT
LDC PART NUMBER

AC I--HC--43VL-600
AC P--HC--43Vu-460--
AC --HC--43VE-575--
AC --SZ--43t-232--
AC --HC--4qVL-852--
AC
ACl

IACl

m--HC--44VL-465--
--HC--q4vL-250--

38AE-403---493--

501-510---O42--

=LA--OILA-024

AC
AC

AC

MP

AC

AC
AC

MP
MP

AC

MP

MP
MP

38AE-402---q9q--
38AE-402---504--

--EN--O7AA-284--

-6-D--40--1131--

38BA-400---603--

--EN--OTAA-348
mEN--OTEA-O39--

-6-D--q0--1131
-6-D--68--1131--

--EP--2IBH-211

--EKmO2JA-203--

--EC--39-O62--
--EC39DM-061--

AP

AC
AC

AP
NS
NS
NS

NOT STOCKED

38AE-900---011--

USED O
8AEI38AE 38AE
012 ]O14 O16

I1 I1
I1 I1

2 12 12
I1 I1
I1 I1
I1 I1
I1 I1

2 12 12

2 12 12

2 12 12

11
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ORDERING INSTRUCTIONS

A. All orders and inquiries should include the complete model and serial number ofthe unit on which the partsare to be used, and

the part number and description of each part.

B. Dealers should forward orders to their Carrier Distributor.

GENERAL NOTES

I. Casing parts and panels are not normally stocked, but are available upon request while in production. Requests for casing

parts and panels, for units no longer in production, must be cleared for availability prior to submitting an order.

Certain "sheet metal" partsare omitted in the interest ofsimplicity as orders forthem are so infrequent that a simple description
of the part, plus the model and serial number of the unit, will be acceptable.

2. Complete "Accessory Packages" or "F.I.O.P.’s" (Factory-Installed Option Plan) are not normally stocked or supplied by the

Parts Center. (Refer to "Master Price Pages" and order from your normal source for finished goods.

Accessory Packages and F.I.O.P.’s are listed in this catalog only for reference and to assist in the selection and ordering ot
components.

3. The replacement parts listed in this catalog are "Carrier Specified Parts" and, as a result of "standardization," may not be

identical to the original part furnished on the equipment.

4. Letter designations (appearing in the LDC column preceding the part number column) are used throughout this catalog to

represent the classification ofthose parts. These letter designations are listed below for ease of interpretation and identification.
LDC designation in effect when original catalog is issued. Contact your Order Correspondent for latest parts availability.

AC

AP

CD

FlOP

FF

FG

MP

NI

NA

NPS

NPN

NS

NSS

SMI

SM2

SM3

Available Component

Accessory Package

Contact your authorized Carrier Distributor for procurement information.

Factory-Installed Option Plan

Field Fabricate

Finished Goods

Multiple Package Order sufficient number of packages to meet the unit requirements listed in the "Used On"
column. Refer to Price Pages for order quantity.

Not Illustrated

Part is Not Available

New Part or Item that is Stocked

New Part or lt6m that is Not Stocked

Not Stocked

Not Sold Separately Order complete assembly

Sheet Metal I. Current production unit. Available production component. Normal lead times. Order will be placed
on factory for delivery after next production run.

Sheet Metal 2. Obsolete production unit. May be supplied on a special order basis fora period up to two years following
last production run. Longer lead times than SM I. Price and delivery will be supplied to the customer for his approval
before placing the order. Where customer does not want to place an order because of excessive cost, we will supply
drawings, if he so requests.

Obsolete production unit: Tooling is not available, or fabrication cost excessive. Part no longer available. Drawings
of these parts will be made available on request.
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HEATING & COOLING

40RR008-034
Fan-Coil Units

Installation, Start-Up and Service Instructions

SAFETY CONSIDERATIONS
Installing, starting-up and servicing this equipment

can be hazardous due to system pressures, electrical
components and equipment location (roofs, elevated
structures, etc.).
Only trained, qualified installers and service mechanics

should install, start-up and service this equipment.
Untrained personnel can perform basic maintenance

functions such as cleaning coils, cleaning and replacing
filters. All other operations should be performed by
trained service personnel.
When working on the equipment, observe precautions

in the literature and on tags, stickers and labels attached
to the equipment.

Follow all safety codes.

Wear safety glasses and work gloves.
Use care in handling, rigging and setting bulky
equipment.

Thermal expansion valves are not provided with these
units. Mount field-supplied expansion valves directly to
distributor. Refer to Table2 for the correct expansion
valve outlet size and distributor nozzle information.
Nozzles included with units are sized for use with R-22.
Nozzles are mounted in distributors by means of snap
rings and are changeable. Use q[ other refrigerants in
these units is permissible with the proper selection [
nozzles and expansion valves.

Locate expansion valve remote bulb on suction line as
close to suction manifold as possible. Never attach bulb
to suction man(fold.
Clamp bulb to suction line at least 45 above bottom

of a horizontal line. Never locate bulb on a trapped por-
tion of suction line.

External TXV equalizer connections are provided by
crimped-end tubes located on coil suction manifolds. Cut
offcrimped end of these connections and route a line from
equalizer stub to respective TXV equalizer connection.
All equalizer stubs are I/4 inch. Connect equalizer line to
expansion valve using a I/4-in. SAE flare nut.

WARNING

Be sure power to equipment is shut off before per-
forming maintenance or service.

INSTALLATION

General Allow 2-1/2 ft at front and side of unit for
service clearance and airflow. Be sure floor, wall or ceiling
can support unit weight (Table i).

Uncrating Move unit as near as possible to final
location before removing shipping skid.

Remove metal banding from carton and base skid and
remove shipping carton. Examine unit for shipping
damage. If shipping damage is evident, file claim with
transportation agency. Remove base skid just prior to
actual installation.

Check nameplate information against available power
supply.

Accessories Refer to instructions shipped with
each accessory for specific information.

Refrigerant Piping
UNITS 40RR008 AND 012 Pipe sizes are shown in
Fig. and 2. It is recommended that all internal solder
joints be made before unit is placed in position to simplify
making upside down joints on suction stubs.

No piping holes are provided in unit panels. Cut holes
for liquid and suction line piping to size and location as
desired. Do not interfere with internal moving parts or
area where heating coil accessory might be added at a
later date.

UNITS 40RR014 THROUGH 034 Refrigerant lines
are brought into unit through holes provided in unit end
panels as shown in Fig. 2.

Condensate Deflector Assembly (Units 40RR
008 and 012) Remove return air filters. See Return
Air Filters.

Condensate deflector assembly is held to bottom of
evaporator coil with sheet metal screws. Deflector is
factory installed for vertical installation as shown in
Fig. 5. It must be rotated 180 to permit condensate to
drain into condensate trough on horizontal installations.

TO ROTATE DEFLECTOR ASSEMBLY remove unit
lower front panel. Remove top and bottom sheetmetal
screws holding each side of deflector to evaporator coil.
Center screw holds evaporator coil to unit frame. Rotate
deflector so that deflector drip guides point downward
into condensate trough.

Refasten deflector to evaporator coil.

Rotate the de.lTector before p/acing the unit.

Condensate Drain Install a trapped condensate
drain line to unit connection as shown in Fig. 3. Install
clean-out plugs in traps. Without a trap, air will be drawn
up drain line until water level in condensate pan becomes
equal to static pressure created by fans. Conditions will
worsen if filters become blocked.
With a trap, the static pressure of fans is balanced in

trap. Water can drain completely from pan into trap.
Do not use drain line smaller than size shown. Pitch

drain downward to an open drain or sump. Provide
service clearance around drain line to permit removal
of unit panels. Observe all local sanitary codes.

Manufacture reserves the right to dlsconUnue, or change at any time, specifications or designs wllhout notice and without Incurring obligations.

Book 14 PC 111 Catalog No. 534-058 Printed in U.S.A. Form 40RR-16SI Pg 1-89 Replaces: 40RR-14SI
Tab 3c 12e F(x replacement Items Carder Specified Parts.



Table 1 Ph, ’sical Data

UNIT 4GRR 008 012 014 016 024 028 034

OPER WT (Ib)
Base Unit 340 475 640 685 670 1110 1150
Plenum 97 115 140 140 140

FANS
No. of Wheels 2 2 2 2 2 2 2
Nominal Cfm 3000 4000 5000 6000 8000 10,000 12,000
Cfm Range 2200-3800 3000-5000 3750-6250 4500-7500 6000-10,000 7700-12,500 9000-12,600

REFRIG
Total Chg (Ib) 3 3 4 5 7 9 10

FILTERS, Type* High Velocity
3...16x25x1 3...16x25xl

2...16x20x1
3...20x25x1 3...20x25xl 6...20x25x2

or 8...20x2Ox2 2...16x20x2No....Size (in.) 2...16x25x1
3...16x25x2 3...16x25x2
3...20x25x21 3...2Ox25x21

DIMENSIONS
(ft-in.) A

B
C
D
E
F

H
J
K
L
M
N

ACCESSORY
SUBBASE
HEIGHT(in.)

CONN.
No....Size (in.)
Refrig--Suct M

N
Distr

N1
Condensate P

4-0
2-1-5/8
4-2-3/8
8-1-7/8

3-9
1-7-3/4
1-1-1/8
1-1-7/8
0-3-1/4

0-6
0-9-7/8

2-0-1/4

Not Required

1-1/8ODM 2...7/8ODM
5/8 Flare 2...7/80DM

3/4 FPT 3/4 FPT

Low Velocity
3...16x25x1

6... 16x20x1 3...20x25x1
or or

6...16x20x21 3.-16x25x2
3...20x25x2f

5- 2-1/2 6-8
2- 1-5/8 2- 5-1/4
4- 3-3/8 5- 8-1/2
8- 2-7/8 7-10-1/8:;:
4-11-1/2 6- 3-3/4
1- 7-3/4 2-10-1/4

1-3 1- 5-1/4
1- 4-1/2 1- 7-1/4

0- 2-3/8 O- 1-7/8
0-9 1-7

1- 2-5/8 1- 4-1/8
3- 3-1/2

2- 0-1/4

6

2,..1-3/80DF
2...7/80DM

FPT

6-8
2- 5-1/4
5- 8-1/21
7-10-I/8$
6- 3-3/4
2-10-1/4
1- 5-1/4
1- 7-1/4
O- 1-7/8

1-7
1- 4-1/8
3- 3-1/2

2...1-3/80DF
2.,.7/80DM

FPT

6-8
2- 5-1/4
5- 8-1/2
7-10-1/8
6- 3-3/4
2-10-1/4
1- 5-1/4
1- 7-1/4

O- 1-7/8
1-7

1- 4-1/8
3- 3-1/2

2...1-3/80DF
2...7/80DM

FPT

7- 9-5/8

6- 9-1/8

3- 2-1/4

0- 2-3/8

1- 7-7/8

3- 8-5/8

7-5/811

2...1-3/80DM
2...1-3/80DM

1/4 MPT.

7- 9-5/8
2-11-3/4
6- 9-1/8

7- 4ol/4

3- 2-1/4
1- 8-7/8
1- 8-7/8
0- 2-3/8

1-4
1- 7-7/8
3- 8-5/8

7-5/8tt

2...1-3/80DM
2...1-3/80DM

1-1/4 MPT

*Filters are factory supplied on units 4ORR008 and 012; field
supplied on units 4ORRO14 through 034.

tFilter rack spacer must be removed to install 2-in, filters.

;Including subbase.
**Two discharge air openings on all sizes.

’-Subase is standard for 028, 034 units, see Fig. 2.

40RRO08, OI2 4ORROI4 THROUGH 034

AIR DISCHARGE
PLENUM

BASE PACKAGE
C

(ACCESSORY

AIR DISCHARGE
PLENUM

4ORROIE
034 (2 AIR DISCH
OPENINGS)

FAN
SECTION

LEFT END

COIL
SECTION

CONNECTIONS

;ATE

Z’-G" z’6" um
AIR FLOW SUCTION 2’-

m SPACE FOR SERVICE AND ACCESS

*Located on left end on units 40RR028 through 034.
tSee Table for subbase height.

Fig. 1 Dimensions; Unit$40RR008 through 0:34

Certified dimension drawings available on request.

M

CONNECTIONS

UlO

SuBBASEf

(R) 2



40RRO08

(THIS SLOE)

FILTERS

COOLING
COIL

RIGHT END VIEW
40RR014,016 AND 024

NOTE: See Table for subbase height.

9I’-’ ""---"I
I1- 2’_0},- (THIS SIDE)

9 III I==,,,,, H’-,

’-o’

40RROI 2

FILTER ACCESS PANEL
(BOTH SIDES)

_MOUNTING
HOLES

LEFT END VIEW

7L9}"

-’SUBBASE
FRONT VIEW

40RR028 AND 034
NOTE: SUBBASE IS STANDARD FOR 40RR028034

Fig. 2 Connection Details



CONOENSATE
CONN.

LARGER THAN WASTE

TO SEWER

Fig. 3 Condensate Drains

Table 2 Factory-Supplied Nozzle and
Distributor Data

FAN-COIL EVAP
UNIT SECTION

40RR008 Upper

40RR012 Upper
Lower

40RR014
Upper
Lower

40RR016
Upper
Lower

40RR024
Upper
Lower

40RR028 Upper
Lower

40RR034
Upper
Lower

COIL DISTRIBUTOR*FACE NOZZLE CONN.AREA
(sq it)

(in.)

7.22 J5 5/8 Flare

5.35 G5
5.35 G5 7/8

8.40 G5 7/8
8.40 G5
8.40 G5
8.40 G5

7/8

9.60 G8 7/8
8.44 G8
14.50 C10 1-3/8
8.13 C8

14.50 C10 1-3/8
12.40 C10

*Distributors are factory installed and require Sporlan nozzles.

Unit Isolation (all units) Where extremely quiet
operation is essential, install isolators between floor and
base of unit, or between ceiling and top section of unit.

Be sure that unit is level and adequately supported. In
leveling, use channels at front and sides of unit for
reference points.

Positioning Fan Section (Units 40RR008 and 012)
VERTICAL AIR DISCHARGE Units are shipped
with fan section mounted on top of coil section (vertical
air discharge), if unit is suspended from ceiling, no
changes need to be made to fan section. See Fig. 4.

O r 0<

O

40RROOe,

L-2 /

40RR014 THROUGH 034
PLENUM AVAILABLE ON 014,0 6 AND 024 ONLY

.r

I: _. ACCESSORY LINE

I1 I" ’NTAKEANOOISCHARGE

V OISCHAR

NOTE: Units 40RR8 and 012 are shipped assembled for
straight-thru veieal discharge. Units 40RR014 through 034
are shipp in the vertical arrangement with veical discharge.

Fig. 4 Typical Standard Arrangements

HORIZONTAL AIR DISCHARGE Units are shipped
with fan section set for vertical air discharge. Relocate
top panel for front or back horizontal discharge as follows:
I. Remove top, front and back panels of unit.

2. Remove fan belt.

3. Remove the 6 self-tapping screws holding top plate
to base frame.

4. Mount top plate in place of removed front or back
panel, as applicable. Fan discharge should be at top
of unit when properly mounted for horizontal air
discharge. See Fig. 4.

5. Replace fan belt and adjust belt tension (see SERVICE,
Fan Shaft Position Adjustment).

Installing Fan Section (Units 40RROi4 through
034) Units are shipped with fan section mounted on
top of coil section for vertical air discharge. See Fig. 4
for other discharge arrangements.
For horizontal discharge, proceed as follows:
1. Remove back panels from coil section. Remove front

and rear panels from fan section (014, 016 and 024);
remove front and side panels from fan section (028
through 034).

2. Remove machine bolts holding fan section to top of
coil section.

3. Rotate fan section 180 end for end, and mount on
coil section as shown.

4. Rear panel of coil section will now be used as top panel
on coil section.



Fig. 5 Components Location 40RR008,012
(Front View)

UNITS 40RR014, 016 and 024 are offered with factory-
installed fan motors and drives, or without fan motors
and drives. Unit 40RR016 is available with a 208-230/
460-3-60 triple voltage 2-hp motor. Unit 40RR024 is
available with either a 208-3-60 or a 230/460-3-60 dual-
voltage 3-hp motor. Motor and frame size data is listed
in Table 3.

Fan motors are mounted in slotted unit channels pro-
vided. Place fan motor in channels. Line up motor frame
holes with slots and secure (Fig. 9).
To adjust motor, loosen mounting bolts and slide

motor to front or back of unit as required.
A fastener package is included with unit in which

should be found all necessary hardware for mounting
fan motor.

FAN PULLEY

FAN

MOTOR -FAN
PULLEY

MOTOR

Pt_ATE

Fig. 6 Fan Motor Mounting
Units 40RRO08 and 012

-MOTOR

Fig. 7 40RR014, 016 and 024 Fan Section
(Rear Panels Removed)

5. Proceed with motor mounting, wiring, and fan drive
adjustments before replacing panels.
Units 40RR014,016 and 024 may also be mounted for

horizontal discharge as shown. For this application, the
horizontal fan discharge accessory panels are used.

Before attempting to install fan motors or motor
mounts, place a piece of plywood over the evaporator
coil to prevent damage to coil.

UNITS 40RR028 and 034 Fan motors are not supplied
with these larger units. Motor mounting assembly and
fan drive package (shipped separately from unit) are
provided. Motor mounting assembly will accommodate
motor frame sizes as shown in Table 3. Install motor
mounting assembly after fan section frame has been
placed in position on coil section.



UNIT 40RR

Table 3 Fan Motor and Drive Data (60 Hz)

008 012 014 016

FAN MOTOR
Speed (rpm)
Horsepower
Frame (NEMA)
Shaft Diameter (in.)
Pulley Pitch Diameter (in.)
Pulley Factory Setting

Full Tums Open

FAN DRIVE
Pulley Pitch Diameter (in.)
Pulley Bore (in.)
Belt No Section
Belt Pitch Length (in.)

FAN SPEEDS (q)m)
Factory Setting

Range

Max Allowable
Change per 1/2 turn of
moveable mtr pulley flange

1725 1725 1725 1725
2 2 2

143T* 145T 56t 56t
7/8* 7/8 7/8 7/8

3.4-4.4 2.8-3.8 2.8-3.8 3.4-4.4

2-1/2 2-1/2 5 5

7.0 7.0 11.0 11.0
3/4
...4L 1...4L ...4L 1...4L

44.0 47.3 45.3 47.3

960 825 430 522

835-1088 700-950 430.583 522-675

1100 1100 1100 1100

25.3 25.0 15.3 15.2

MAX FULL TURNS FROM 5
CLOSED POSITION

SHAFTS CENTER 13.4-15,1
DISTANCE (in.)

*On single-phase units frame size is 56 (NEMA); shaft

diameter is 5/8 inch.

tMotor is special frame 56 with long shaft.

5$ 5$ 5t

15,3-16.8 9.4-11.8 9.4-11.8

024 I28 and 034

1725 1725
3 3 or5

182T 182T or 184T
1-1/8 1-1/8

4.0-5.0 4.3-5.3

5

10.0 12.4/11.0
1-11/16

2...4L 2...B
44.3

745
600-738/

700-875 676-830
1100 1100

17.5

5

9.4-11.8 28.5-32.0

When applied with 40RT electric heaters, the maximum

number of turns open is 2 for 40RR014, 016; and 4-1/2

for the 40RR012 unit.

MOTOR .OUNT,NG
.RA=E (,NSTALL
AFTER MOUNTING
FAN SECTION)

REAR HORIZONTAL
FAN DISCHARGE
POSITION#2

VERTICAL FAN DISCHARGE
;ORR 028 AND 054

SECTION

FILTER SECTION
(FRONT)

FAN MOTOR POSITION
HORIZONTAL OISCH
VERTICAL DISCH

DISCHARGE
BACK MOUNTED

COIL
SECTION

VERTICAL DISCH
TOP MOUNTED

\ \

AIRFLOW
FRONT

FILTER RACK

NOTE:
Motor pulley on left side of unit vertical discharge.

Motor pulley on right side of unit horizontal discharge.

FAN AND MOTOR ARRANGEMENTS

Fig. 8 Fan Mounting (028,034 Units)



I FAN SECTION

FAN It /.
SECTION ’x ,

ADJUSTING IIIII I_’*

F R MOTORSLOTS FOR / L.
,MOTOR IF T

LLEY
SIDE

FAN SECTION
AME

MOTOR

MOTOR MOUNTING
ANGLES

RECESS FOR
BASE SECTION
FRAME

Fig. 9 Fan Motor Mounting Assembly
Units 40RR028 and 034

SUPPORT CHANNEL
a" it_." LONG WELD NUT

ROLL PIN

Fig. 10 Assembled Fan Motor Adjusting Screw

NOTE: Place plywood over evaporator coil to prevent
damage while installing motor and mounts.

To install motor:

I. Fasten motor mounting angle bracket to fan section.
Use Fig. 8 for position reference and Fig. 9 for assem-
bly guidance. Be sure that lips of angle brackets wrap
around fan section frame and that slots for motor
mounting plate face each other.

2. Position motor on motor plate (Fig. 9)and fasten with
fasteners provided.

3. Lift motor-plate assembly and slide into motor mount-
ing angles as shown in Fig. 9. Plate fits in angle slots.
On vertical mounts, the motor mounting assembly can
be lowered to bottom of motor support channels
while the 4 mounting bolts are inserted.

4. Assemble and install motor adjusting screws as shown
in Fig. 10. Drive roll pins into screws to prevent the
screws from backing out during motor position
adjustment.

5. Adjust motor position. Fasten motor position. Fasten
motor mounting plate to mounting angles.

Installing Fan Drives Drive packages as shown in
Table 3 are shipped separate from unit (except for 40RR
014, 016 and 40RR024).
The drive packages consist of:
One adjustable motor pulley
One fan pulley
One fan belt for 40RR016 unit

Two matched belts for 40RR024 through 034 units

One instruction tag

INSTALL PULLEYS, UNITS 40RR014 THROUGH
034
I. Remove protective grease and tape from fan shaft

being careful not to lose key from shaft keyway. Clean
shaft with a light solvent, and apply a thin coat of
grease to facilitate removal of pulley should it ever
become necessary.

2. Slide pulleys on shafts. On 40RR014 and 016, install
adjustable motor pulley with fixed flange towards
motor.

7



UNIT
40RR Hp

(S)
(S)008 2 (FS)

2 (FS)
2 (S)

012 3 (FS)
3 (FS)
2 (S)
2 (FS)014 3 (FS)
5 (FS)
2 (S)
2 (FS)016 3 (FS)
5 (FS)
2 (S)
3 (FS)

024 5 (FS)
7-1/2 (FS)

3 (A)
5 (A)028 7-1/2 (FS)
10 (FS)
3 (A)
5 (A)034 7-1/2 (FS)
10 (FS)

MOTOR

NEMA
Frame
Size

56*
143Tt
565
145T
145T
56**
182T
56*
145T
182T
184T

145T
182T
184T

565
182T
184T
213T
182T
184T
213T
215T

182T
184T
213T
215T

(A) Accessory
(FS) Field Supplied
FSR Fan Speed Range
PDR Pitch Diameter Range
PPD Pulley Pitch Diameter
(S) Standard

PDR
(in.)

3.4-4.4
3,4-4.4

2.8-3.8

2.8-3.8

3.4-4.4

4,0-5.0

4.3-5.3
4.3-5.3

4.3-5.3
4.3-5.3

Table 4 Fan Motors and Drives (1750 Rpm)

MOTOR PULLEY FAN PULLEY BETWEEN
Turns Open from SHAFT BELTS

FSR
Bore Fully Closed Position PPD Bore CTRS (Rpm)
(in.) Min Pitch Max Pitch (in.) (in.) (in.) No.-Section/

Diameter Diameter Min Max Lgth (inside)
5/8 5 0 .7.0 3/4 13.4 15.1 1-4L/46 835-1088
7/8 5 0 7.0 3/4 13.4 15.1 1-4L/46 835-1088
7/8 3/4 13.4 15.1
7/8 3/4 13.4 15.1
7/8 5 0 7.0 15.3 16.8 1-4L/46 700- 950
7/8 15.3 16.8
1-1/8 15.3 16.8
7/8 5 0 11.0 9.4 11.8 1-4L/44 430- 583
7/8 8,3 10.7
1-1/8 9.4 11.8
1-1/8 9.4 11.8
7/8 5 0 11.0 9.4 11.8 1-4L/46 522- 675
7/8 8.3 10.7
1-1/8 9.4 11.8
1-1/8 9.4 11.8
1-1/8 5 0 10.0 9.4 11.8 2-4L/43 700- 875
1-1/8 9.4 11.8
1-1/8 9.4 11.8
1-3/8 9.4 11.8
1-1/8 6 12.4 1-11/16 28.5 32.0 2-B/88 600- 738
1-3/8 6 12.4 1-11/16 28.5 32.0 2-B/88 676- 830
1-3/8 1-11/16 28.8 34.0
1-3/8 1-11/16 28.8 34.0
1-1/8 6 11.0 1-11/16 28.5 32.0 2-B/88 600- 738
1-1/8 6 11.0 1-11/16 28.5 32.0 2-B/88 676- 830
1-3/8 1-11/16 28.8 34.0
1-3/8 1-11/16 28.8 34.0

"The 4ORROO8 unit is available in single or 3 phase. All other units are 3 phase.
tFactory available for -Hp, 208-230/460-3-60 motor.
5Factory available for 2-Hp, 208-230/460-3-60 motor.
**Factory available for 3-Hp, 208-230/460-3-60 motor.
NOTE: The No. 56 frame, -Hp, motor shaft is 5/8 in. diameter x 15/16 in. long. The No. 143T frame,
-Hp, motor shaft is 7/8 in. diameter x 2-1/4 in. long. The No. 56 frame, 2- and 3-Hp motors have special

shaft diameter and length.

Power Supply and Wiring Provide a separate
fused disconnect switch of adequate size to provide
adequate fan motor starting current. See Table 5 for unit
electrical data.

Install disconnect switch, accessory fan contacts and
power wiring in accordance with all applicable codes.

Fan motors are shipped with 40RR008, 012,014,016
and 024 models only. Indoor fan contacts are available
as an accessory. To wire the holding coil of the accessory
fan contactor into the condensing unit control circuit,
refer to Fig. I.

UNIT VOLTS/
40RR PH/HZ

200/230
-1-60

008
2O8-230/

460-3-60t

208-23O/
012

460-3-60t

014 208-230/
016 460-3-60t

200-3-60
024

208-230/

460-3-60t

See Table 5 for unit electrical data.

NOTE: Fan motors labeled 230/460 v or 208-230/460 v.
3-ph. 60-Hz are wiredfor the lower voltage when shipped
.fi’om /he .factory. For 460-v, 3-ph, 60-Hz. rewire in
accordance with motor (’onnection diagram on t//Til. All
.field-wi/’ing connections tofim (’oil are made inside motor
terminal box.
See SERVICE, Fan Rotation, for correct fan direction.

Table 5 Electrical Data

FULL WIRE MAX
VOLT.* WIRE
LIMITS LOAD SIZE LGTHAMPS (AWG) (ft)

12 71/ 90180-253 7.7/7.0
10 112/142

207-253 3.8
12 212/849

416-528 1.9
12 99187-253 6.3 10 157

414-528 3.1 12 521
12 99187-253 6.2
10 157

12 500414-528 3.1
10 800
12 65180-220 10.8
10 107

207-253 10.1 12 80
416-528 5.1 10 127

MOCP
(emps)

15

MOCP Maximum Overcurrent Protection (fuse only)

*Motors are designed for satisfactory operation att-10% of volt-
ages shown. Voltages should not exceed the allowable limits
indicated.
tMust be field wired for 460 volts.

NOTES:
1. Fan motors are field supplied on 40RR028 through 034 units.
2. Wire sizes, lengths, fuse sizes and dual element fuse sizes

shown are for the branch circuit between the disconnect
switch end the unit.

3, The branch circuit wire sizes and the corresponding maximum
wire lengths will result in a 1% voltage drop of the nameplate
full load amperage, Wire sizes and maximum fuse sizes are in
accordance with the National Electrical Code.

4. All 3-phase motors on 40RRO08 through 024 units are triple
voltage (208-230/460-3-60).



,,CONTROL
VOLTAGE

S.RS.T.
SWITCH

EVAP
FAN

THERMOSTAT

SOLENOID
COIL

CONTINUOUS FAN
OPERATION CIRCUIT NO.I

CONTROL
VOLTAGE

S.R S.T.
SWITCH EVAP

FAN

SOLENOID
COIL

FAN MOTOR CYCLING
WITH COMPRESSOR
CIRCUIT NO. 2

Fig. 1 1 Sample Control Diagram, Line Voltage
Thermostat Control

To Connect Ductwork Refer to The System
Design Manual for the recommended design and layout
of ductwork.
DISCHARGE CONNECTION Connect flanged dis-
charge openings to supply duct, utilizing a canvas connec-
tion to prevent vibration. It is important that this
connection be properly fabricated to prevent high friction
losses and air noise.
RETURN CONNECTION Route return air duct to
filter rack through a canvas connection to prevent trans-
mission of unit vibration.
When a duct blocks offaccess panel, provide a slipjoint

in the ductwork to permit removal for servicing.
OUTDOOR AIR INLET CONNECTION Connect
outdoor air duct to return air ductwork. Install a damper
in the outdoor air duct to permit control of outdoor
air volume.

Return Air Filters Type and size filters are shown
in Table I.
40RR008 AND 012 (see Fig. 5 for installation) High
velocity filters of sizes shown in Table may be used
if required.
40RR014, 016 AND 024 Filters may be installed from
either side or through front of unit. Remove access
channel held to right-hand center of filter frame with
wing nuts. Insert filters in tracks. While holding last 2
filters in place with one hand, replace access channel and
tighten wing nuts with other hand.
To install filters from either side, remove screws hold-

ing filter access panel to unit. Remove access panel and
slide filters into channels (3 filters in each rack). Replace
access panel and tighten all screws.
40RR028 THROUGH 034 Remove screws holding
filter access panel to end of unit. Also loosen screws
holding side panel to unit frame. Remove access panel
and slide filters into channels. Replace access panel and
tighten all screws.

START-UP
Before starting unit, check the following:
1. Is unit solidly supported?
2. Is fan adjusted for speed and pulley alignment?
3. Are there any loose parts that will rattle or vibrate?
4. Is condensate drip connector (if fitted) correctly

positioned?

5. Is water condensate diameter pitched for correct
drainage?

6. Are motor vibration isolator mount hold-down bolts
(if fitted) loosened?

7. Be sure coil baffle plates (if fitted) are tight against
coil to prevent air bypass.

8. Are all panels securely fastened?
9. Check all electrical connections.
10. Refer to condensing unit instructions.

SERVICE
Inspection and maintenance should bc performed at

regular intervals and should include the following:
!. Complete cleaning of cabinet, fan wheel, cooling coil,

condensate pan or drain, heating coils and return air
grille (if used).

2. Inspection of panels and sealing of unit against air
leakage.

3. Adjustment of fan motor, belt, bearings, wheels.
4. Cleaning or replacement of filters.
5. Testing for cooling/heating system leaks.
6. Checking all electrical connections.

Panels Panels are fastened to unit frame with self-
tapping screws. Fan and coil compartment must be sealed
tightly to prevent air leakage which will bypass cooling
coil.

Fan Motor Lubrication Fan motor supplied with
unit is factory lubricated and requires no lubrication.
Field-installed fan motors should be checked for lubrica-
tion instructions as furnished with motor.

Fan Shaft Bearings are factory lubricated, rubber
mounted ball bearings and require no further lubrication.

Centering Fan Wheel If fan and fan shaft assem-
bly are not properly centered, blades may scrape against
scroll or may create an objectionable whistling noise. It
may be necessary to adjust individual fan wheels or move
entire fan shaft.

Fan Shaft Position Adiustment Loosen set-
screw on locking collar of each fan shaft bearing. Slide
shaft into proper position and replace locking collar. To
replace locking collar, push collar up against inner face
of bearing. Turn collar in direction of fan rotation until
tight, and tighten setscrew (Fig. 12). Tightening locking
collar in direction of fan rotation will result in further
tightening of collar should setscrew work itself loose.

LOCKING
COLLAR

Fig. 12 Fan Shaft Bearing



Individual Fan Wheel Adjustment
UNITS 40RR008 THROUGH 034 Loosen the 2 lock-
ing bolts holding fan wheel hub to shaft. Position fan
wheel in center of the fan housing and tighten locking
bolts. Clearance between wheel and housing should be the
same on both sides.

Fan Belts Motor mounting plate and motor support
angles are slotted to permit both vertical and horizontal
adjustment.

Adjust belt so that it can be depressed approximately
in. with one finger midway between fan and motor

pulleys.

Fan Rotation Correct fan rotation in respect to fan
outlet is shown in Fig. 13.

Pulleys and Drive Adjustment To 0bin.
desired fan speed, adjust fan motor pulley as follows:

I. Remove belt from fan motor pulley after loosening
motor from motor base.

2. Loosen setscrew in movable flange of pulley. Screw
movable flange toward fixed flange to increase the
fan speed and away from fixed flange to reduce speed.
Before tightening setscrew, make certain that setscrew
is over nearest flat surface of pulley hub (Fig. 14).

Increasing fan speed will produce a greater load
upon motor. Do not exceed rated capacity of
motor.

WHEEL

Fig. 13 Fan Rotation

To reverse the direction of rotation of a 3-phase fan
motor, reverse any 2 of the power leads. Refer to the
connection diagram on the inside of motor terminal box
cover for proper reversing procedure of single-phase
motor.

I. Line up pulleys by eye, and tighten setscrews on fan
pulley to lock it in place.

2. Slip belts on the pulleys.
3. Use the methods outlined in Fig. 14 to check proper

pulley alignment.
4. if pulleys are not in correct alignment, slide the motor

axially until the pulleys are aligned.
5. Tighten motor hold-down bolts.

1 MOVABLE FLANGES

STRAIGHT EDGE MUST// SETSCREWS-- III -,- -/’-

SINGLE-GROOVE TWO-GROOVE

II MOTOR AND FAN SHAFTS
MUST BE PARALLEL

Fig. 14 Fan Pulley Adjustments

Condensate Drains Keep condensate drains free
of dirt and foreign matter. Check strainer located at rear
right-hand side of condensate pan to prevent water from
being trapped in condensate pan and overflowing on
floor.

Return Air Filters Refer to INSTALLATION,
Return Air Filters section for filter accessibility and
removal. Replace with clean filters as listed in Table I.

Coil Removal Remove unit panels as required.
Disconnect coil connections and remove fastening
screws. Remove coil through top section of unit.

Cleaning Cooling Coil Remove return air filters.
Remove any heavy dirt that may have accumulated on
underside of coil. Coil may be more easily cleaned with a
stiff brush, vacuum cleaner or compressed air when it
is dry. If coil is wet or if water is to be used for cleaning,
guard against splashing water on electrical components
or damaging surrounding area. Clean coil baffles as
applicable and check for tight fit to be sure air does not
bypass coil.

Install clean return air filters.

Do not operate unit without air filters.

Fig. 15 Typical Fan Discharge Connections

for Multiple Fan Units

10



FAN COIL UNIT  40RR,RS
008-014

CATALOG NO. 554-.062 (2-83)
SUPERSEDES CATALOG NO. 554-040 Litho in U.S.A.



5

8

NI/9

PkRT NkME kND DF_.SCRIPTION

FAN COIL UNIT

CASING SECTION

END COVER

PAINT, TOUCH UP

-50
a60/575-3-60; 400-3-50

FAN HOUSING L.H.

FAN HOUSING R.H.

FAN SHAFT

BLOWER 1/4,’HEEL

BEARING PILLOWLOCK

MOTOR MOUNTING PLATE

M1

40RR,,RS.
008-014

12

13

15

16

NI/17

}11

ELECTRICAL SECTION

FAN AND MOTOR SECTION

AC
AC

18

o ,Iolololo
PZPLA lOl’ql’

NS
AC

AC
AC

AC
AC

31" DIA. AC
I" DIA. AC

AC

KEY 3/16 X 3/16 X 1/2LG. }IS

1/4 X 1/4 X 1/2 LG. MF

tl
ACSUPPORT BRACKET, BEARING

40RR-401---483--
4ORR-401---493--

4ORR-401---473--

40Fa-502---712--
40RR-502---722--

38-R---8---323--
38-R--12---323--

40RR-401---593--
0RR-401---603--

40RR-502---702--

--pH--23GL-O12--

--HN--53AB-251-- 1--HN--53AB-252--

38-R---8---324--
0RR-400---574--

0RR-00---544--
0RR-00---564--

38-R---8--1292--
50-N--15--2522--

--LA--22LA-I18--
--LA--22LA-124--

--KT--63AA-O38--
--KT--61DA-080--

40RR-500---743--

--AW--OIDA-O55--
--AW--01DA-095--

38-R---8--82--
__48DA-415---592-- L



i

19

20

21

23

25
25

25
25

25

25

NI/26

NI/27

FAN COIL UNIT 40RR,RS
008-014

AND DFRIPTION

USED ON 40
R
000000
010111
82802q

F/i AND MOTOR SECTION

BRACRET, MOTOR MOUNTING

FAN MOTOR
1HP; 115/208/230-1-60; 1725RPH
1HP; 230/60-3-60; 1800 RPH
1HP; 115/230-1-50; 1425 RPH
2HP; 200/208/230/460-3-60; 1800
2HP; 230/460-3-60; 1725 RIM
2HP; 230-3-50; 125 RPH
2HP; 400-3-50; 1425 RPH

PULLEY, FAN- "A" OROOYE
7" PD; 3/4" BORE

6.4" PD; 3/4" BORE
7" PD; 1" BORE

6.4" PD; 1" BORE

PULLEY, MOTOR
"A" GROOVE-3.4-3.TPD; "B" GROOVE 3.7-4.7PD;

5/8" BORE
"A" GROOVE-3.4-3.TPD; "B" GROOVE 3.7-.7PD;

518" BORE
"A" GROOVE-2.8-3.8PD; "B" GROOVE 3. I-4.1PD;

718" BORE

FAN BELT
45" INDUSTRY P/N 4L50
8" GATES P/N A46
46" IkUSTRY P/N L60

(CONT’D)

40RR-501--502--
40RR-501--512--

AC
AC
AC
AC
AC
AC
AC

CD
CD
CD
CD

CD

CD

--HC--52DL,-233--
--HD--52DX-651--
--HC--52DL-752--
-----56DX-215--
--HD--56DL-851--
-->---56DL-232--
--HD---56DL--442--

PROCURE LOCALLY
PROCURE LOCALLY
PROCURE LOCALLY
PROCURE LOCALLY

PRQC’ORE LOCALLY

PROCURE LOCALLY

PROCURE LOCALLY
PROCDE LOCALLY
PROCEE LOCALLY

1 1ll

’11
1 11
1.

1111
1111

1 11111

1 11111

1

1111
1

EVAPORATOR SECTION

EVAP COIL ASSEMBLY
INCLUDES:
DISTRIBUTOR (1)--EA--OSAD-268--
NOZZLE (1)--EA--19CW-906--

EVAP COIL ASSLY
INCLUDES:
DISTRIBUTOR )--EA--O?YC-397--
NOZZLE I)--EA--19CY-905--

EVAP COIL ASSEMBLY
INCLUDES:
DISTRIBUTOR UPPER (1)--EA--19CZ-251--

(1)--EA--OTJC-405--
NOZZLE (1)--EA--19CY-904--

(QTY. FOR EACH DISTRIBUTOR)

EVAP COIL ASSE)’LY

CORE VALVE

CAP, VALVE

AC

lS
AC"

AC

AC
AC

AC

AC
AC
AC

AC
AC
AC
AC

38RR-400---924--

40RR-00--704--

38RR-00---894--

40RS-400---394--
40RS-400---414--

40P,3-00---424--

.1

1

;2

22

2

2 2

Utho in U.S.A. PAGE



FAN COIL UNIT
008-014

0101o10101o
P,m,LC’m’T OI 10111
Pm’t mmE 8121810121PART AND DI_RIPTION ,C

EVAPORATOR SECTI(i

28

30

NIl31

32

34

35

36

NI/37

NI/38

CONDENSATE TROUGH LOWER

CONDENSATE TROUGH UPPER

FRAME ASSEMBLY COIL

FRAME, FILTER

FILTER 16 X 25 X
16 X 20 X

CLAMP, FILTER

RETAINER, FILTER

BAFFLE, FILTER

CONT’D)

AC
AC

Mll
AC
H1
RI1

....I 1
AC

SM1
1
SM1

CD

AC

SM1

38-R---8---263--
38---2--263--

38PJ-50--322--
38-R--12--1762--
38-R---8--l?62--
64-D---8--1222--
80DD-500---002--

38RR-50,--312--
38-R--12--1462--
ORS-500---22--
6q-D---.8--1212--
4ORS-500---252--
80DD-500---I03--

38-R---8---243--
38-R--12---243--
40R3-00---133--
40RS-400---143--

0RR-50--263--

38-R---8--2051--

4ORR-SC2--602--

ORR-5CR---762--
40RR-5C2---772--

ACCESSORY SECTION

BASE PACKAGE S)ELY
INCLUDES:
ANGLE, CORNER
pANEL, BASE END
PANEL, ACCESS

EASE PACGE ASSE)ELY

INCLUDES:
ANGLE, CORNER
PANEL, BASE END
PMIE’L, ACCES3

PLENUM PACKAGE ASMBLY
INCLUDES
ACCESS PANEL
PANEL, FRONT
GRILLE, OUTLET
END PANEL
DEFLECTOR ASSY, REAR

AHGLE, J_.AR CORNER

(,) 38-R---8--1202--
(2) 38----8--203--
(2) 38-R---8--323--

(4) 38-R--12--1202--
(2) 38-R---8--1207--
(2) 38-R--12---323--

(2) 38-R---8---223--
(1) 38-R---8--153--
(1) 38-R---8--1302--
(2) 38-R---8---163--
(1) 38-R---8--183--
() 38----8---52--
() 38-R---8--162--

AP

SMI

AP

SMI
SMI

AP

SMI

SM1
SMI
SMI

38-R--12---424--

38-R---.---144--
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INCORPORATED

SPECIALISTS IN HEAT TRANSFER & COIL DESIGN

OPERATING & MAINTENANCE INSTRUCTIONS

An Air Handling Unib as with any mechanical equipment requires periodic
maintenance. The following is a recommended "check list" to be used as a

guide in establishing a maintenance program.

PERIODIC INSPECTION

Fan motor and fan shaft bearings should be checked to see that they are

adequately lubricated. Fan shaft bearings are sealed type and do not

require periodic lubrication. If shaft tends to bind, lubricate gently.
Caution must be exercised against over lubrication as excessive pressure
will destroy bearing seal. Keystone 84-H Light Grease or its equivalent
is recommended.

After first 30 days check to see if bearing locking collars are firm.
Retighten when necessary.

Belts should be checked for proper tension and alignment at least once

every six months. If tension is proper each belt can be depressed
approximately one inch with normal pressure of one finger. Replace
when they show evidence of wear.

Pulleys and blowers should be checked at least once every six months
to make certain that setscrews are properly tightened.

Filters must be properly maintained in order to insure proper air
cleaning efficiency. Dirty filters will reduce the air volume handled
by the unit which will result in reduced unit capacity. The length
of time between the replacement of throwaway filters or cleaning of
permanent type filters is dependent upon the condition of the recirculated
air. A six week cycle is normal however more frequent servicing may
be required. Check filter manufacturer=s recommendation.

Coil fin surfaces should be washed down to eliminate dirt, lint or
other foreign matter. If there is a particularly heavy accumulation
of material, more frequent replacement or cleaning of filters is indicated.

Motor and fan shaft bearings should be checked for evidence of wear
Motor should be checked for proper running voltage and amperage.

Drain pan and drain line should be checked to see that condensate is
being properly drained without evidence of restrictions in the line, or

excessive dirt accumulation in the pan.

DY51

400 W. WALNUT STREET GARDENA, CALIFORNIA 90248 PHONE [213] 321-3050
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MODELS
VCDB 020 & VCDB 030

CEILING
VENTILATOR

1. ALL ELECTRICAL WORK MUST BE DONE IN AC-
CORDANCE WITH LOCAL AND/OR NATIONAL ELEC-
TRICAL CODE AS APPLICABLE. FOR SAFETY, Tills
PRODUCT MUST BE GROUNDED. IF YOU ARE UN-
FAMILIAR WITH METHODS OF INSTALLING ELEC-
TRICAL WIRING, SECURE THE SERVICES OF A
QUALIFIED ELECTRICIAN.
2. TURN OFF POWER ATSERVICE ENTRANCE BEFORE
INSTALLING, WIRING OR SERVICING THIS PRODUCT.
3. Use only metal duct. DO NOT USE PLASTIC DUC
Tape all duct connections.
4. CAUTION: Always vent this product to the outside
NOT into spaces within walls or ceilings, attics, crawl
spaces, garages, etc,

5. To avoid motor bearing damage and noisy and/or un-
balanced impellers, keep drywall spray, construction dust,
etc. off power unit.
6. Fireplaces, gas furnaces, water heaters and the like,
require proper flow of combustion air and exhaust. Make
sure this flow is not altered when using any exhaust fan.
7. Please read specification label on product for further
information and requirements.

This unit isdesigned to adapt to manydifferent installation
requirements. Plan your installation carefully. Forvadous
ducting, mounting, and wiring options, see pages 2 and 3.
This page shows the most common installation.

2. Trace Keyhole Slots Hold unit against joists and trace
keyhole slots in mounting brackets onto joists. Start wood
screws provided in same end of all traced keyhole openings.

1. Provide Frame This unit is designed to fit within joists Leave about 3/8" of screws projecting from joists. (Fig. 2)

on 16" centers. If ceiling joists are on larger centers, frame \\1\,\\\’
in housing location. Provide a solid frame to assure lowest " \\\\’ u

sound levels. See Figure for typical installation., r
-, \

\\ /

’"..’_-N ’ possible to assure lowest sound levels. For additional

!.i: support, fasten unit to joists with nail or screw through
ho e in center of mounting bracket..

SAFETY WARNING
TURN OFF PROPER 120 VOLT CIRCUIT AT THE
SERVICE ENTRANCE BEFORE WIRING THE
VENTILATOR.
ALL ELECTRICAL CONNECTIONS MUST BE
MADE IN ACCORDANCE WITH LOCAL CODES,
ORDINANCES, AND NATIONAL ELECTRICAL
CODE. IF YOU ARE UNFAMILIAR WITH
METHODS OF INSTALLING ELECTRICAL
WIRING, SECURE THE SERVICES OF A QUALI-
FIEO ELECTRICIAN.

4. Wire Unit Remove wiring adapter plate, which is
located on top of housing (See Fig. 9), and attach

electrical cable with appropriate electrical connector.
Fasten incoming ground wire (bare or green wire) to
adapter plate with green ground screw provided. Connect
white wire to white, black wire to black. (Fig. 3) Replace
wiring adapter plate so that tab on housing slides through
slot on plate. (See Fig. 9)

PTER
TO PLATE

MOTOR
PLUG

SUPERSEDES 40872 FORM 11206, Page I



5. Connllt Duct’work Connect ductwork to damper/duct
connector. Tape all joints with duct tape. (Fig. 4)

Damper/Duct

Connecto

NOTE
MAKE SURE THAT BLOWER DISCHARGE
OPENING MATCHES DAMPER POSITION ON
VENTILATOR HOUSING.
HOUSING SHOULD BE FLUSH WITH FINISHED
CEILING. SEE "To adjust brackets" IN "INSTAL-
LATION OPTIONS" SECTION.

GRILLE MOUNTING

6. Install grille using screws provided. Do not over-tighten.

INSTALLATION OPTIONS
Mounting brackets may be adjusted and/or moved for
various types of installations shown below.

To adjust bracket polition, loosen 7/16" hex nuts and
move brackets up or down. Re-tighten hex nuts securely.
(Fig. 5)

kJjllllll t0 VldO.l elilinO thicknelllt

Figure 5

To move brackets, remove 7/16" hex nuts. Re-position
brackets on different set of slots. Replace hex nuts and
tighten securely. (Fig. 6)

InltMlltion from finild ltin.

Figure 6A

Figure 68

Reverse bracket= to give approximately 1" more
clearance. Remove hex nuts, flip brackets over, and replace
hex nuts. Tighten nuts securely. (Fig. 7)

0 0

Instldimion with suspended oliling.

Figure 7A

Figure 7B

For in4ine installations, remove 7116" hex nuts. Re-
position brackets so that housing opening is at the side
instead of the bottom. (Fig. 8)

Figure 8

FORM 11206, Page 2



 WIRING OPTIONS
If you do not have adequate access to wiring compartment
from outside housing, wire unit from inside. Remove
blower (described in Vertical Ductlng section below,)
Wiring compartment cover is fastened with two sheet
metal screws

Wiring may enter the unit from top or side. To change
wiring adapter plate position, remove sheet metal screws,
flip plate over, and replace screw. Make sure that tab on
housing slides through slot on plate. (Fig. 9)

Figure 9

Unit may be installed with a variable speed switch to
control fan speed and noise levels. Wire unit as shown
in Figure 10.

MOTOR
,= o,-oql ’%’/If PLATE

\\

LINE

_
IN

Fum 10

DUCTING OPTIONS
To duct ventilator vertically, change blower as follow:

a.) Remove and install damper on top of unit with
damper bushings as shown. (Fig. 11)

Horizontl Ductir
(Unit is =hipped in this podtion)

PLATE
d

Vertical Ducting

Figure 11

Figure 12

C.) Remove 7/16" hex nuts holding blower in place.
d.) Lif out blower and line up blower dishcarge with
vertical opening. See Figure 13. Do not grasp blower by
blower wheel, as wheel may be damaged.

b.) Unplug electrical connector from blower. Do not
pull on plug wires. (Fig. 12)

Figure 13
e.) Replace hex nuts and tighten securely.
f.) Plug in blower.

FORM 11206, Page 3



PARTS LIST MODELS VCDB 020 & VCDB 030
Key No.

1
2
3
4
6
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

22
23
24

Part No.
97005594
99170245
97006018
99420466
98005512
99150471
97006039
97006061
99260477
99420470
98005513
99400035
99500317
99500316
99150417
98006714
99020014
98005533
97007315
98100412
99080151
99080152
99020015
97006323
99150472

Description Qty..
Damper Assembly 1

No. 8B x 3/8" Screw 14
Housing Assembly

Insulation Mounting Clip 4

Wiring Adapter Plate 1

No. 10-32 x 1/2" Ground Screw (Green) 2

Wiring Harness
Mounting Bracket Assembly 2
1/4 20Whiz Nut 6

Grille Nut 2
Outlet Box Cover 1

Strain Relief Bushing 1

Wrapper Insulation 1

Side Insulation 2
No. 8A x 1/4" Screw 6

Venturi Ring 2

Blower Wheel, Clockwise 1

Motor Cup 2
Blower Assembly 1

Motor Mounting Rubber 2
Motor (VCDB20)
Motor (VCDB30) 1

Blower Wheel Counterclockwise 1
Grille Assembly 1

No. 8- 18 x 1-1/4" Screw 2

(R)

COMPANY
448 South Main Street
Verona, Wl. 53593

Phone: 608.845-6411 Telex: 26-5410 Fax: 608-845-6470 40872A

FORM 11206, Page 4



MODEL VCDB45

EILING
NTILATOR

1. ALL ELECTRICAL WORK MUST BE DONE IN AC-
CORDANCE WITH LOCAL AND/OR NATIONAL ELEC-
TRICAL CODE AS APPLICABLE. FOR SAFETY, THIS
PRODUCT MUST BE GROUNDED. IF YOU ARE UN-
FAMILIAR WITH METHODS OF INSTALLING ELEC-
TRICAL WIRING, SECURE THE SERVICES OF A
QUALIFIED ELECTRICIAN.
2. TURN OFF POWER AT SERVICE ENTRANCE BEFORE
INSTALLING, WIRING OR SERVICING THIS PRODUCT.
3. Use only metal duct. DO NOT USE PLASTIC DUCT!
Tape all duct connections.
4. CAUTION: Always vent this product to the outside
NOT into spaces within walls or ceilings, attics, crawl
spaces, garages, etc.

5. To avoid motor bearing damage and noisy and/or un-
balanced impellers, keep drywall spray, construction dust,
etc. off power unit.
6. Fireplaces, gas furnaces, water heaters and the like,
require proper flow of combustion air and exhaust. Make
sure this flow is not altered when using any exhaust fan.
7. Please read specification label on product for further
information and requirements.

This unit is designed to adapt to many different installation
requirements. Plan your installation carefully. For various
ducting, mounting, and wiring options, see pages 2 and 3.
This page shows the most common installation.

2. Trace Keyhole Slots Hold unit against frame and trace
keyhole slots in mounting brackets onto frame. Start wood
screws provided in same end of all traced keyhole openings.

1. Provide Frame Provide a solid frame to assure lowest Leave about 3/8" of screws projecting from frame. (Fig. 2)
sound levels. See Figure 1 for typical installation.
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=" =...,,,, ,,n,,-,-,0.=o ,,.ouot,,,...... possible to ass,’,re  owest sound  eve s. For addition,, 

Figuml=;n"n "V t/W’-I/’. support, fasten unit to frame with nail or screw through

-V 1 hole in center of each mounting bracket.

cable with appropriate electrical connector. Fasten
incoming ground wire (bare or green wire) to adapter plate
with green ground screw provided. Connect white wire to
white, black wire to black. (Fig. 3) Replace wiring adapter

SAFETY WARNING plate so that tab on housing slides through slot on plate.
TURN OFF PROPER 120 VOLT CIRCUIT AT THE (See Fig. 9) WIRING
SERVICE ENTRANCE BEFORE WIRING THE ADAPTER
VENTILATOR.

o,,.
PL.ATE

ALL ELECTRICAL CONNECTIONS MUST BE
MADE IN ACCORDANCE WITH LOCAL CODES, TO
ORDINANCES, AND NATIONAL ELECTRICAL MOTOR .......=
CODE. IF YOU ARE UNFAMILIAR WITH PLUG_S-

METHODS OF INSTALLING ELECTRICAL
WIRING, SECURE THE SERVICES OF A QUALIo
FIED ELECTRICIAN.

4. Wire Unit Remove wiring adapter plate, which is
on top of housing (See Fig. 9), and attach electrical

gure
located
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5. Connect Ductwok Connect ductwork to damper/duct
connector. (Fig. 4) Tape all

Figum 4

NOTE
MAKE SURE THAT BLOWER DISCHARGE
OPENING MATCHES DAMPER POSITION ON

oints with duct tape. VENTILATOR HOUSING.

I Droller/Duct
HOUSING SHOULD BE FLUSH =W,ITH FINISHED
CEILING. SEE "To adjust brackets IN "INTAL-or __.TION OPTIOICS" ,,CTIO,

GRILLE M OUNTING

6. Install grille using screws provided. Do not over-tighten.

Mounting brackets may be adjusted and/or moved for
various types of installations shown below.

To adjust bracket pozition, loosen 7/16" hex nuts and
move brackets up or down. Re-tighten hex nuts securely.
(Fig. 5)

Adjustable for various cellini thicknlel.
Figure 5

To move brackets, remove 7/16" hex nuts. Re-position
brackets on different set of slots. Replace hex nuts and
tighten securely.(F

Instillation from ibo finilhed

Figure 6
Reverse brackets to give approximately 1" more

clearance. Remove hex nuts, flip brackets over, and replace
hex nuts. Tighten nuts securely. (Fig. 7)

Figure 7A

Figure 7B

Figure 7C

For in-line inltalletions, remove 7/16" hex nuts. Re-
position brackets so that housing opening is at the side
instead of the bottom. (Fig. 8)

FORM 11208, Page 2



If you do not have adequate access to wiring compartment
from outside housing

h wire unit from,, inside. Remove
blower (described in Vertical Ductin9 section below.)
Wiring compartment cover is fastened with two sheet metal
screws.

Wiring may enter unit from top or side. To change wiring
adapter plate position, remove sheet metal screws, flip plate
over, and replace screws, Make sure that tab on housing
slides through slot on plate. (Fie 9)

Figure 9

Unit may be installed with a variable speed switch to
control fan speed and noise levels. Wire unit as shown in
Figure 10.

WIRING

SWlTIBOX O_R / !
COVER PLATE / /

Figure 10

DUCTING OPTIONS
To duct ventilator vertically, change blower as follows:

a.) Remove and install damper on top of unit with
damper bushings as shown. (Fig. 11)

WIRING AD.PTER
PLATE/ ,

DAMPER

Horizontal Ducting
(Unit is shipped in this position)

WIRING
PLATE

ADAPTER

DAMPER
USHING

Vertical Ducting

Figure

b.) Unplug electrical connector from blower. Do not
pull on plug wires. (Fig. 12)

Figure 12
C.) Remove 7/16" hex nuts holding blower in place.
d.) Lift out blower and line up blower dishcarge with
vertical opening. See Figure 13. Do not grasp blower by
blower wheel, as wheel may be damaged.

Figure 13
e.) Replace hex nuts and tighten securely.
f.) Plug in blower.

FRM11208, Paqe 3



PARTS LIST- VCDB45

PART NO. DESCR IPTION
KEY;
NO.

97006043
2 99760002
3 99150415
4 97006019
5 99420466
6 98005512
7 99150471
8 97170245
9 97006081
I0 970O6062
11 98005513
12 99400035
13 9926O477
14 9942O470
15 99500320
16 99500318
17 99150499
18 99100429
19 99080178
20 97007073
21 97007072
22 98005405
23 9902O146
24 98005410
25 99150417
26 98005531
27 99150472

QTY.

Damper Assembly Complete

Damper Flap Magnet
#8B x 1/4" Screw 6
Housing Assembly

Insulation Mounting Clip 4

Wiring Adapter Plate
#10-32 x 1/2" Green Ground Screw 2
#SB x 3/8" Screw 4

Wiring Harness
Mounting Bracket Assembly 2
Outlet Box Cover
Strain Relief Bushing
1/4 20 Whiz Nut 11

Grille Nut 4
Side Insulation 2

Wrapper Insulation
’A 20 x 1/4 SL TR HD Screw 3

Motor Mounting Rubbers 3
Motor
Scroll Assembly
Blower Assembly Complete

Blower Mounting Channel
Blower Wheel Counter Clockwise

Venturi Ring
#8A x 1/4" Screw 3
Grille
#8- 18 x 1-1/4" Screw 4

COMPANY
448 South Main Street
Verona, Wl. 53593

Phone: 608-845-6411 Telex: 26-5410 Fax: 608-845-6470
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MODEL
VCDB95

EILING
ENTILATOR

1. ALL ELECTRICAL WORK MUST BE DONE IN AC-
CORDANCE WITH LOCAL AND/OR NATIONAL ELEC-
TRICAL CODE AS APPLICABLE. FOR SAFETY, THIS
PRODUCT MUST BE GROUNDED. IF YOU ARE UN-
FAMILIAR WITH METHODS OF INSTALLING ELEC-
TRICAL WIRING, SECURE THE SERVICES OF A
QUALIFIED ELECTRICIAN.
2. TURN OFF POWER ATSERVICE ENTRANCE BEFORE
INSTALLING, WIRING OR SERVICING THIS PRODUCT.
3. Use only metal duct. DO NOT USE PLASTIC DUCT!
Tape all duct connections.
4. CAUTION: Always vent this product to the outside
NOT into spaces within walls or ceilings, attics, crawl
spaces, garages, etc.

5. To avoid motor bearing damage and noisy and/or un-
balanced impellers, keep drywall spray, construction dust,
etc. off power unit.
6. Fireplaces, gas furnaces, water heaters and the like,
require proper flow of combustion air and exhaust. Make
sure this flow is not altered when using any exhaust fan.
7. Please read specification label on product for further
information and requirements.

This unit is designed to adapt to many different installation
requirements. Plan your installation carefully. For various
ducting, mounting, and wiring options, see pages 2 and 3.
This page shows the most common installation.

1. Provide Frame Provide a solid frame to assure lowest
sound levels. See Figure for typical installation.

2. Trace Keyhole Slots Hold unit against frame and trace

keyhole slots in mounting brackets onto frame. Start wood
screws provided in same end of all traced keyhole openings.
Leave about 3/8" of screws projecting from frame. (Fig. 2)

Figure 2

3. Hang Unit Tighten mounting screws as firmly as
possible to assure lowest sound levels. For additional
support, fasten unit to frame with nail or screw through
hole in center of each mounting bracket.

cable with appropriate electrical connector. Fasten
incoming ground wire (bare or green wire) to adapter plate
with green ground screw provided. Connect white wire to
white, black wire to black. (Fig. 3) Replace wiring adapter

SAFETY WARNING plate so that tab on housing slides through slot on plate.

TURN OFF PROPER 120 VOLT CIRCUIT AT THE (See Fig. 9) WIRING
ADAPTER

SERVICE ENTRANCE BEFORE WIRING THE JPLATE
VENTILATOR.
ALL ELECTRICAL CONNECTIONS MUST BE TO
MADE IN ACCORDANCE WITH LOCAL CODES, MOTOR
ORDINANCES, AND NATIONAL ELECTRICAL PLUG_’

METHODS OF INSTALLING ELECTRICAL ure 3
WIRING, SECURE THE SERVICES OF A QUALI-

FIED ELECTRICIAN.

4. Wire Unit Remove wiring adapter plate, which is

located on top of housing (See Fig. 9), and attach electrical

SUPERSEDES 40900 FORM 11209, Page



5. Connect Ductwork Connect ductwork to damper/duct
connector. (Fig. 4) Tape all joints with duct tape.

GRILLE MOUNTING
Figure 4

NOTE
MAKE SURE THAT BLOWER DISCHARGE
OPENING MATCHES DAMPER POSITION ON
VENTILATOR HOUSING.
HOUSING SHOULD BE FLUSH WITH FINISHED
CEILING. SEE "To adjust brackets" IN "INSTAL-
LATION OPTIONS" SECTION.

6. Install grille using screws provided. Do not over-tighten.

INSTAL.ATION OPTIONS
Mounting brackets may be adjusted and/or moved for
various types of installations shown below.

To adju=t bracket position, loosen 7/16" hex nuts and
move brackets up or down. Re-tighten hex nuts securely.
(Fi 5)

Adjultable for ceiling thicknellel.

Figure 5

To move brackets, remove 7/16" hex nuts. Re-position
"ackets on different set of slots. Replace hex nuts and
ghten securely. (Fig. 6)

Installation from above hnlshed ceiling

Figure 6

Figure 7A

Reverie bracket= to give approximately 1" more
clearance. Remove hex nuts, flip brackets over, and replace
hex nuts. Tighten nuts securely. (Fig. 7)

Figure 7B

Installlton in metal ceiling

Figure 7C

For in-line installations, remove 7/16" hex nuts. Re-
position brackets so that housing opening is at the side
instead of the bottom. (Fig, 8)

Figure 8



WIRING OPTIONS " "
If you do not have adequate access to wiring compartment
from outside housing

h
wire unit from,, inside. Remove

blower (described in Vertical Ducting section below.)
Wiring compartment cover is fastened with two sheet metal
screws.

Wiring may enter unit from top or side. To change wiring
adapter plate position, remove sheet metal screws, flip plate
over, and replace screws. Make sure that tab on housing
slides through slot on plate. (Fig. 9)

Unit may be installed with a variable speed switch to control
fan sDeed. Use a Solid State Speed Control and single-gang
switch box. Wire unit as shown in Figure 9A.

TO
MOTOR’
PLUG

WIRING
ADAPTER
PLATE

Figure 9

TIE OFF
AND INSI

GROUND TO
SWITCHBOX OR
COVER PLATE

LINE
IN

Figure 9a

DUCTIN G OPTIONS
To duct ventilator vertically, change blower as follows:

a.) Remove and install damper on top of unit with
damper bushings as shown. (Fig. 10)

WIRING ADAPTER
PLATE "--

J"-DAMPER
BUSHIN>G

Horizontal DuctirKj
(Unit is shipped in this position)

WIRING ADAPTER‘ |

Vertical Ducting

Figure 10

b.) Unplug electrical connector from blower. Do not
pull on plug wires. (Fig. 1)

Figure 11

c.) Remove 9/16" hex nut holding blower in place.
d.) Pivot blower assembly slightly toward back of
housing and lift straight out.
e.) Position blower so that blower outlet lines up with
vertical opening. Reinstall blower by inserting integral
tab on blower channel into slot in blower mounting
bracket in housing. Pivot blower assembly slightly so
that stud on blower mounting bracket slides through slot
in blower channel. Replace 9/16" hex nut and tighten
firmly to assure minimum sound levels.
f.) Plug in blower.



KEY
NO.

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

PARTS LIST- VCDB95

PART NO. DESCRIPTION
97006045
99760002
99170245
97006020
99420466
98OO5512
99150471
97006142
97006062
99400035
98OO5513
99420470
99260477
99500319
99500320
97007O76
99020146
99150483
98006007
98005410
99150417
99980148
93170250
93260447
97000032
93260456
9902014
97007075
98005532
99150472

Damper Assembly Complete

Damper Flap Magnet 2

#8B x 3/8" Screw 12

Housing Assembly

Insulation Mounting Clip 4

Wiring Adapter Plate

#10-32 x 1/2" Green Ground Screw 2

Wiring Harness
Mounting Bracket Assembly 2

Strain Relief Bushing

Outlet Box Cover
Grille Nut 4

1/4 20 Whiz Nut 4

Wrapper Insulation
Side Insulation 2

Blower Assembly- Left

Blower Wheel Counter Clockwise

1/4 x 3/8" Screw 12

Blower Reinforcing Strap 2

Venturi Ring 2

#8A x 1/4" Screw 6

Motor
5/16 18 x 3/4" Screw 4

5/16- 18 Locknut 4

Blower Mounting Bracket Assembly

3/8 16 Flange Locknut
Blower Wheel Clockwise

Blower Assembly Right

Grille

#8- 18 x 1-1/4" Screw 4

HARDWARE
DETAIL

3
7

12

10

3O
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MODELS
EES/KEN/PEC/PEN

COLD

UNION

! ’

GAP

electric residential
water heaters

MODELS J/EES/

installation operation " maintenance
checklist limited warranty

WATER PRODUCTS
COMPANY

A DIVISION OF A. O. SMITH CORPORATION
MCBEE, SOUTH CAROLINA

FLOOD WARNING

IF THE HEATER BECOMES IMMERSED IN WATER UP
TO OR ABOVE THE LEVEL OF THE BOTTOM OF THE
ELEMENT DOORS, THE HEATER SHOULD BE
EXAMINED BY A COMPETENT SERVICE PERSON
BEFORE IT IS PLACED IN OPERATION.
KEEP THIS WARRANTY AND MANUAL IN THIS ENVELOPE OR

NEAR THE HEATER FOR FUTURE REFERENCE WHENEVER

MAINTENANCE. ADJUSTMENT OR SERVICE IS REQUIRED.

MODELS EDLJ/ELJ/ELJF

MODELS
ELJF-10
ELS
ELSF

II / ,IV Kill fto-o

MODELS t
ECTT/ETT/ETTN/ESTT ELECTR,CA

ULCER

THIS PAGE SHOWS TYP-
ICAL WATER HEATER
INSTALLATIONS BY
MODEL DESIGNATIONS.

INSTALL IN ACCORD-
ANCE WITH ALL LOCAL
CODES.

t OVER CURRENT
PROTECTION MUST BE
SUPPLIED IN WATER
HEATER CIRCUIT,
CONSULT LOCAL CODE
OR NEC-1984 FOR
PROPER INSTALLATION.

PART NO. 43427 REV. 10

PRINTED IN U.S.A.
3767 588



installation
CAUTION: TEXT PRINTED OR OUTLINED IN RED CONTAINS INFORMATION RELATIVE
TO YOUR SAFETY. PLEASE READ THOROUGHLY BEFORE USING APPLIANCE.

REQUIRED ABILITY

INSTALLATION OR SERVICE OF THIS WATER
HEATER REQUIRES ABILITY EQUIVALENT TO
THAT OF A LICENSED TRADESMAN IN THE FIELD
INVOLVED. PLUMBING AND ELECTRICAL WORK
ARE REQUIRED.

GENERAL
The installation must conform to these instructions, the
local code authority having jurisdiction, and the require-
ments of the power company. In the absence of code
requirements follow NFPA-70-1987, The National Elec-
trical Code which may be ordered from: American
Standards Institute, 1430 Broadway, New York, NY
10018.

WARNING

AN ELECTRICAL GROUND IS REQUIRED TO REDUCE
RISK OF ELECTRIC SHOCK OR POSSIBLE ELEC-
TROCUTION. THE GROUND SCREW AT THE JUNC-
TION BO( IS FOR BONDING THE HEATER TO A
GROUNDED SERVICE ENTRANCE CONDUCTOR,-A
GROUNDED SERVICE ENTRANCE RACEWAY, OR AN
EARTH GROUNDING ELECTRODE CONDUCTOR.

THE HEATER SHOULD BE LOCATED IN AN AREA
WHERE LEAKAGE OF THE TANK OR CONNECTIONS
WILL NOT RESULT IN DAMAGE TO THE AREA
ADJACENT TO THE HEATER OR TO LOWER FLOORS
OF THE STRUCTURE. When such locations cannot be
avoided, a suitable drain pan piped to an adequate drain
should be installed under the heater. Drain pans suitable

for these heaters are available from your distributor or
Product Service Division, 7250 South Cicero Avenue,
Chicago, L 60629.

The heater internal wiring conforms with one of the
designated diagrams on page 4. The heater data plate
identifies this wiring by designation in the space marked
CIRCUIT. The voltage and wattage ratings are also shown
on the plate.

REMOVING PANELS FROM TABLE TOP MODELS

The drain valve, electrical components and wiring leads
are situated behind the front panel.

To remove:
1. Turn off the heater electrical supply,.

2. Remove screw at bottom of front panel and using the

finger catch at the bottom, pull panel outward.

3. Lower front panel to clear top panel and remove.

4. Fold aside the insulation to uncover the components

behind their electrical barriers.

5. Remove top panel by removing screw and hook under
front edge. Slide panel toward front of heater.

TEMPERATURE AND PRESSURE RELIEF VALVE

CAUTION: To reduce the risk of excessive pressures

and temperatures in this water heater install temperature

and pressure protective equipment required by local codes

but not less than a combination temperature and pressure
relief valve certified by a nationally recognized testing

laboratory that maintains periodic inspection of produc-
tion of listed equipment or materials, as meeting the

requirements for relief valve and automatic gas shutoff
devices for hot water supply systems, ANSI Z21.22- 1984.

This valve must be marked with a maximum set pressure

not to exceed the marked maximum working pressure of
the water heater. Install the valve into an opening pro-
vided and marked for this purpose in the water heate
and orient it or provide tubing so that any discharge
the valve will exit only within 6 inches above, or at any
distance below the structural floor and cannot contact

any live electrical part. The discharge opening must not

be blocked or reduced in size under any circumstances.

HYDROGEN GAS (FLAMMABLE}

CAUTION: Hydrogen gas can be produced in a hotwater
system served by this heate" that has not been sed for a
long period of time (generally two weeks or more).
HYDROGEN GAS IS EXTREMELY FLAMMABLE. To
reduce the risk of injury under these conditions, it is
recommended that the hot water faucet be opened for
several minutes at the kitchen sink before using any elec-
trical appliance connected to the hot water system. If
hydrogen is present, there will probably be an unusual
sound such as air escaping through the pipe as the water
begins to flow. There should be no smoking or open flame
near the faucet at the time it is open.

operation
NEVER OPERATE THE HEATER WITH THE COLD
WATER INLET VALVE CLOSED OR WITHOUT
FILLING WITH WATER PER THE FILLING INSTRUC-
TIONS. FAILURE TO DO SO WILL CAUSE DAMAGE
AND CAN VOID ELEMENTWARRANTY.

FILLING

1. Close the water heater drain valve. (Turn clockwise).

Open a nearby hot water faucet to permit air to
escape,

Fully open the cold water inlet valve, filling the heate
and piping.

Close the hot water faucet when water flows.

Turn the water heater electrical switch on.



TEMPERATURE REGULATION

WARNING

HOT WATER AT TEMPERATURES DESIRED FOR
AUTOMATIC DISHWASHER AND LAUNDRY USE
CAN CAUSE PAINFUL SCALDING WITH POSSIBLE
SERIOUS AND PERMANENT INJURY. TEMPERA-
TURES AT WHICH INJURY OCCURS VARIES WITH
THE PERSON’S AGE AND THE LENGTH OF EXPO-
SURE. THE SLOWER RESPONSE TIME OF CHILD-
REN, AGED OR HANDICAPPED PERSONS INCREASES
THE HAZARD TO THEM.

IT IS RECOMMENDED THAT LOWER WATER TEM-
PERATURES BE USED WHERE POSSIBILITY OF
EXPOSURE SUCH AS ABOVE EXIST.

4. Replace insulation, panel(s) and turn on heater electri-

cal supply.

A non-adjustable high temperature limit control operates

before steam temperatures are reached. The high limit is

in the same area as the thermostat and must be reset man-

ually when it operates. BECAUSE THE HIGH LIMIT
OPERATES ONLY WHEN ABNORMALLY HIGH WATER
TEMPERATURES ARE PRESENT, IT IS IMPORTANT
THAT YOUR DEALER BE CONTACTED TO DETER-
MINE THE REASON FOR OPERATION.

CAUTION: THE CONSUMER PRODUCT SAFETY
COMMISSION RECOMMENDS TEMPERATURES OF
130F OR LOWER.

Each heating element has a thermostat which is factory
set at 140F (60C) unless specified differently by state

requirements.

The thermostat(s) can be adjusted to provide a warmer
or cooler water temperature.

To change the temperature setting:

1. Turn off the heater electrical supply.

2. Remove front panel(s) and fold aside insulation.

3. Move temperature indicator on thermostat to desired
temperatures.

checklist
Before contacting your dealer, check the water heater to
see if the apparent problem is caused by some external
faults. Consulting this checklist may eliminate the need
for a repair call and restore hot water service.

NOT ENOUGH OR NO HOT WATER

1. Be certain electrical switch is turned on.

In some areas an additional special’meter’ control-
led by a timer, is used to govern the periods elec-
tricity is available. If the heater operates on a,

timed electrical circuit, recovery will be limited
to certain hours.

2. Check for loose or blown fuses.

3. If the water has been excessively hot and is now cold,
the high temperature limit control may have operated.
Contact your dealer or utility company.

4. The storage capacity of the heater may have been
exceeded by large demands.

5. If the heater was installed when incoming water
temperatures were warm, colder incoming tempera-
tures will create the effect of less hot water.

6. Look for leaking or open hot water faucets.

WATER HEATER MAKES SOUNDS

1. See MAINTENANCE.

DRAINING

Drain the heater if turned off and exposed to freezing

temperatures. Freezing water will expand and damage

the heater.

1. Turn off the electrical switch and cold water inlet

valve.
Connect a hose to the drain valve to carry the

water away.

2. Open a nearby hot water faucet and the heater drain

valve.
Grasp the drain valve handle so as to not be exposed
to hot water if a hose is not connected to it.

3. Leave the drain valve open during shutdown.

Follow FILLING instructions to restart.

HEATERS WITHOUT DRAIN VALVES:

For convenience of service, it is recommended that a drain

valve be installed in the outlet piping, as close to the heater
as possible, see page 1.

WATER IS TOO HOT

1. Refer to TEMPERATURE REGULATION section.

WATER LEAKAGE IS SUSPECTED

1. See LEAKAGE CHECKPOINTS.

HOT WATER ODOR

On occasion, hot water may develop a strong odor. If this
occurs, drain the heater completely; flush thoroughly; and
refill. If the problem persists, chlorination of the heater
and replacement of the factory installed magnesium anodes
with aluminum anodes may correct the condition.

Occasionally water softener companies recommend removal
of heater anodes for odor reason

CAUTION: Unauthorized removal of the anode(s) will
void the warranty. For further information, contact your
dealer.

IF YOU CANNOT IDENTIFY OR CORRECT THE
PROBLEM

1. Turn off the water heater electrical switch.

2. Close the water inlet valve.

3. Contact your dealer.



maintenance
Electric water heater maintenance consists of cleaning

the tank bottom and removing scale from the heating

elements. Your dealer should be contacted for tank and

element cleaning. In some ’instances a hissing sound may

be heard as the scale builds up. This noise is normal altho

the scale should be removed.

wiring diagrams
C2

TWO WIRE CIRCUIT FOR SINGLE
ELEMENT HEATERS EQUIIED
WITH HIGH LIMIT CONTROL

JUNCTION BOX

HIGHB
LIIT

I

A4

1WIRE CIRCUIT FOR NON-
SlMULTANEOU$ OPERATION.
HAS SINGLE HIGH LIMIT
CONTROL

JUNCTION

HIGHB
LIMIT

DOUBLE THROII..T

YELUE
ELEJiENT RI

SINGLE THROtt

LI

Periodically the temperature and pressure relief
should be checked to insure that it is in operatin.4I
dition. Lift the lever at the top of the valve several
until the valve seats properly and operates freely.

CAUTION: THE WATER PASSING bUT OF THE VALVE
DURING THIS CHECKING OPERATION MAY BE
EXTREMELY HOT.

TWO WIRE CIRCUIT FOR SIMUL-
TAN[OtIS OPERATION,HAS
SINGLE HIGH LIMITconOL

3uNcrloN Box

HIGH

SINGLET[’
TNEROTT

ELEMENT

CK

8-7

FOUR WIRE CIRCUIT FOR SIMUL-
TANEOUSOPERATION, HAS
DOUBLE HIGH LIMIT CONTROL

:K

BOX

LIMI

SINGLE THROII-T,,
THERMOSTATE

SLITE
LI

ITE

A-7

FOUR WIRE CIRCUIT FOR NON-

SIMULTANEOUS OPERATION,
HAS TWO HIGH LIMIT CONTROL.
THIS CIRCUIT PERMITS OFF#EAK
METER USAGE.

SINGLE ELECTRICAL SERVICE

THREE
PHASE
(UNBALANCED)

SINGLE ELECTRICAL SERVICE

SINGLE
PHASE

STANDARD TWO ELECTRICAL SERVICES
NGLE

RED PHASE

’OFF-PEAKMETER
JFOWERCONNECTION

HIGH

DOUBLE THROW
FOR SIMULTANEOUS
OPERATION. REMOVETHERMOSTAT

F. ’WIRE FROM TERMINAL

RI-D 4 ANO RECONNECT TO
TERMINALYELLOW

BLACJ EXCEEDS 48

ELEMENT

*MUST NOT BE CONVERTED
TO SIMULTANEOUS OPERATION
IF TOTAL WATTS/HR. INPUT
EXCEEDS

624O W @ 208 VOLTS
7200 W @ 240 VOLTS
8300 W @ 277 VOLTS

tWHITE FOR 120V AND 277V



leakage checkpoints
INSTRUCTIONS: USE THIS ILLUSTRATION AS A GUIDE WHEN CHECKING FOR SOURCES OF WATER LEAKAGE.

YOU OR YOUR DEALER MAY BE ABLE TO CORRECT WHAT APPEARS TO BE A PROBLEM.

RELIEF VALVE

TO OPEN DRAIN

COVER AND INSULATION
SHOWN REMOVED TO
REVEAL TANK TOP Condensation and dripping may appear on pipes

when cold water temperature is low. Pipe fitting

may be leaking.

ANODE ROD
(SOME MODELS)

Nhere possible, remove lift Top cover to examine
threads of fittings installed into tank for evidence of
leakage. Correct fitting leaks as necessary.

Water leaks at the elements may be due to:

1. Defective element which leaks at terminals or
thru flange. Replace element’.

2. Loose element/gasket leak:

(a) Screw-ln type: tighten with 11/2" socket

wrench or Part No. 21163 or 23985 wrench.

If leak continues, remove element’, discard

gasket and clean thread areas. Apply non-

hardening Permatex No. 2 to thread areas,

install new gasket and screw element into

fitting until it seats. Tighten ’/= to =/, turn with

wrench.

(b) Flange type: tighten rcew with wrench.
If leak ontinuea remove element* and dis-
card gasket. Clean gasket seating areas and

TOP OR SIDE
RELIEF VALVE
OPENINGS

Relief valve operation and leakage may be due to

water expansion during heating cycle or foreign

material on seat of valve. If the valve is not piped to

an open drain the released water could be mistaken

for a leaking heater. To check where threaded

portion enter tank, insert Q-tip or similar absorbent

material between jacket opening and valve to swab

oud area. Remove valve" if leak is indicated and

repair with pipe joint compound.

re-install element with gasket.
NOTE: Part No. 40000-1 cale cleaning re-
placement screws available where threads
have become rusted or damaged, preventing
tightening.

All water which ePlrS at the heater bottom or on
the surrounding floor may be caused by condensa-

tion, loose connections or relief valve operation and
leakage. Do not replace the heater until a full inspec-

tion of a potential leak points is made end corTctive

pliances, water lines or ground seepage should also be
suspected until proven otherw=se

TO OPEN
DRAIN

Water on the side of the tank may be condensation
due to the panel or insulation not being in place.

Drain valve leakage could be from the valve it.elf.
Either correct the problem or replace the valve."
To chick for leakage where threaded portion enters

tank, insect Q-tip or similar absorbent material be-

tween jadat opening end valve to swab spud area.
Remove valve* if leak is indicated and repair with

plpe.joint compound.

ContaCt your dealer as it is necessary to shut off

alectriciw and drain tank to perform procedure.

replacement parts
Replacement parts may be ordered through dealers, authorized .servicers or distributors. Refer to Yellow Pages for where to

call or contact the Product Service Division, 7250 South Cicero Avenue, Chicago, L 60629, 1-800-43:2545. When ordering

parts, specify complete model no., serial no., (see rating plate), quantity and name of part desired. Standard hardware items

should be purchased locally.



WHENEVER MAINTENANCE, ADJUSTMENT OR SERVICE IS REQUIRED.

A. O. Smith Corporation, the warrantor, extends the following LIMITED WARRANTY to the owner of this water heater:

1A. THE TANK MODELS ECTT/EDLJ/PEC/PEN

If the glass-lined tank in this water heater shall prove upon examination by the warrantor to have leake.d, due to natural corrosion from pose.hie /
therein, during the first TEN years after n sial nsta lot on for residential purposes, the warrantor wdl supply a complete r)ew A. O. Smith wl
heater of equivalent size and current model. Some government agencies are requiring energy efficient standards for water heaters. In the event re,,-
lotions prohibit sale of a model of equivalent size and construction, A. O. Smith will provide a model which complies with the regulations of your

area, in which case the consumer will be charged the difference in price between the like replacement and the energy efficient model required.

a. This warranty on its tank is reduced to THREE years when the water heater has bean used for commercial, institutional, industrial or other

non-esidential purposes. Multi-family dwelling installation is a legitimate residential application if unit is properly sized.

b. The warranty on the replacement water heater will be limited to the unexpired term of the original warranty.

19. THE TANK MODELS EESIELJ/ELJFIELS/ELSFIESTTIETT/ETTN/KEN
If the glass-lined tank in this water heater shall prove upon examination by the warrantor to have leaked due to natural corrosion from potable water

therein, during the.first FIVE years after initial installation for residential purposes, the warrantor will supply a complete new A. O. Smith water

heater of equivalent size and current model. Some government agencies are requiring energy efficient standards for water heaters. In the event regu-

lations prohibit sale of a model of equivalent size and construction, A. O. Smith will provide a model which complies with the regulations of your

area, in which case the consumer will be charged the difference in price between the like replacement and the energy efficient model required.

a. This warranty on its tank is reduced to ONE year when the water heater has been used for commercial, institutional, industrial or other non-

residential purposes. Multi-family dwelling installation is a legitimate residential application if unit is properly sized.

b. The warranty on the replacement water heater will be limited to the unexpired term of the original warranty.

2. ALL OTHER PARTS
If within ONE year after initial installation of this water heater, any part or portion shall prove upon examination by the warrantor to be defective
in material or workmanship, the warrantor will repair or replace such part or portion at its option.

3. CONDITIONS AND EXCEPTIONS
This warranty shall apply only when the water heater is installed in accordance with local plumbing and building codes, ordinances and regulations,
the printed instructions provided with it and good industry practices. In addition, a temperature and pressure relief valve, certified by the American

Gas Association, must have been installed.
a. This warranty shall apply only when the heater is used:

(1) at temperatures not exceeding the maximum setting of its thermostat;

(2) at water pressure not exceeding the working pressure shown on the water heater;
(3) when filled with potable water, free to circulate at all times and with the tank free of damaging water sediment or scale deposits;
(4) in non-corrosive and non-contaminated atmosphere:

(5) with factory approved anode(s) installed;

(6) in the United States, its territories or possessions, and Canada.
b. Any accident to the water heater, any misuse, abuse (including freezing) or alteration of it, any operation of it in a modified form, or any

attempt to repair tank leaks will void this warranty.

4. SERVICE AND REPAIR EXPENSE
Under this limited warranty the warrantor will provide only a replacement water heater or part thereof. The owner is responsible for all other costs.

Such costs may include but are not limited to:

a. Labor charges for service, removal, repair, or reinstallation of the water heater or any component part;

b. Shipping and delivery charges for forwarding the new water heater or replacement part from the nearest distributor and returning the

defective heater or part to such distributor except in the state of California where such charges are the manufacturer’s responsibiliw;

c. All cost necessary or incidental for handling and administrative charges, and for any materials and/or permits required for installation of the
replacement heater or part.

5. LIMITATION ON IMPLIED WARRANTIES
Implied warranties, including any warranty of merchantability imposed on the sale of this heater under state law are limited to one (1) year dura-
tion for the heater or any of its parts. Some states do not allow limitations on how long an implied warranty lasts, so the above limitation m..ay not

apply to you.

6. CLAIM PROCEDURE
Any claim under this warranty should be initiated with the dealer who sold the heater, or with any other dealer handling the warrantor’s products.
If this is not practicable, the owner should contact:

California Customers ONLY U.S. Customers except California Canadian Customers

A. O. Smith Water Products Co. A.O. Smith Corporation A.O. Smith Enterprises Ltd.

11848 Bernardo Plaza Ct., Suite 220A 7250 South Cicero Ave. P.O. Box 310 769 Erie Street
San Diego, CA 92128 Chicago, IL. 60629 Stratford, Ontario N5A 6T3
Telephone: (619) 487-9060 Telephone: (31:2) 496-2506 Telephone: (519) 271-5800
a. The warrantor will only honor replacement with identical or similar water heater or parts thereof which are manufactured or distributed by

the warrantor.
b.’ Dealer replacements are made subject to in-warranty validation by warrantor.

7. DISCLAIMERS
NO OTHER EXPRESS WARRANTY HAS BEEN OR WILL BE MADE IN BEHALF OF THE WARRANTOR WITH RESPECT TO THE HEATER
OR THE INSTALLATION, OPERATION, REPAIR OR REPLACEMENT OF THE HEATER. THE WARRANTOR SHALL NOT BE RESPON-
SIBLE FOR WATER DAMAGE, LOSS OF USE OF THE UNIT, INCONVENIENCE, LOSS OR DAMAGE TO PERSONAL PROPERTY, OR
OTHER CONSEQUENTIAL DAMAGE. THE WARRANTOR SHALL NOT BE LIABLE BY VIRTUE OF THIS WARRANTY OR OTHERWISE
FOR DAMAGE TO ANY PERSONS OR PROPERTY, WHETHER DIRECT OR INDIRECT, AND WHETHER ARISING IN CONTRACT OR IN
TORT.
a. Some states do not allow the exclusion or limitation of the incidental or consequential damage, so the above limitation or exclusion may not

apply to you.

b. This warranty gives you specific legal rights, and you may also have other rights which vary from state to state.

Fill in the following for your own reference. Keep it. Registration is not a condition of warranty. The model and serial number are found on the heater’s
rating plate.

Model No. Serial No. Date Installed

Dealer’s Name

Dealer’s Address Phone No.

City and State Zip



WILKINS REGULATOR CO,
A Division of Zurn Industries, Inc.

MODEL 575
REDUCED PRESSURE PRINCIPLE
BACKFLOW PREVENTER

MODEL 550
DOUBLE CHECK VALVE ASSEMBLY

Sizes 3- 2"
INSTALLATION TESTING MAINTENANCE

BASIC
INSTALLATION
INSTRUCTIONS
CAUTION:
Installation of Backflow Preventers must be per-
formed by qualified licensed personnel. Faulty
stallabon could result in an improperly functioning
dewce.

The installer, to be sure he has lhe up-to-date in-

lormabon, should read all nstallation instructions be-

lore atlempling to install the device

The installer should be sure the proper device has

been selected for the parlicular inslaliation.

WILKINS Model 575 Reduced Pressure Pnncple
Backflow Preventers are for use on potable water
lines where a healtl) hazard could exist if a
backflow or backsiphonage situation were to

occur.

WILKINS Model 550 Double Cck valve assemb-
lies are Ior use on a potable water line where a

health hazard does not exist.n event Of a back-

flow stuaton.

Proper performance is dependent upon following
these Installation Instructiods, and prevailing gov-
ernmental and industry standers and codes. Failure

to do so, according to the WlLKINS Certificate of
Limited Warranty "’releases WlLKINS o any liability
that it might otherwise have ith respect to that de-

vce." Such failure could also result in an improperly
functioning device.

Damage to the device could result wherever water
hammer and/or water therma’.l, expansion could

cause excessive line pressure. Where this could

occur, shock arrestors and/or presSur_e relief valves

should be installed downstream of the’ditce.
1. Before installing either a Model 575 Backflow.r.

renter or a Model 550 Double Check valve

flush the lines thoroughly to remove all debris,

chips and other foreign matter.

2. The Backflow Preventer must be installed in a

horizontal position to provide proper operation of

the relief valve.

The cast arrow on the side of the unit must point in

the direction of water flow.

3. Provide adequate space around the installed unit

so that the test cocks will be accessible for testing,

servicing and repair.

4. If installation of a Model 575 unit is in a building,

provide a suitable drain arrangement to drain off

spillage frOm thel!ef.,lve. An air gap of at least

twO times the’pipe diameter must be provided be-

twee the relief valve and the drain piping to pre-
vent a cross-connection. Do not pipe the relief

valve solidly to a floor drain, sewer or lump.

5. Always consult local codes for installation
methods, approvals and guidance.

OUTDOOR INSTALLATION
Model 575 Backflow Preventers and Model 550 Dou-
ble valve units may be installed outdoors only

if the deviCe is protected against any freezing co.=i.

ExIx)sure to freezing condmons will result in improp-

er tunctioning of the device. The installation location

must be kept above. 32"F. All the basic installation

instructions apply.

If installation is above ground, install the unit at least

12 inches above surrounding flood level.

If installation is in a pit or vault, observe the following
additional precautions:

1. The installed backflow preventer must never be

submerged in water because this could cause a
cross-connecfion. Make sure that the pit or vault

always remains dry by providing ample drainage.

2 If there is any possibility of freezzng, protect the

backflow preventer by providing heat or lnsulatzon
sufficient to prevent unit from freezing

3. Allow enough space in the pzt or vault for testing

and repair of the backflow preventer.

FIGURE I TYPICAL INSTALLATION !N mUtLDING

INDOOR INSTALLATION
th(:er installation is preferred in areas that are sub-

ject to freezing conditions. All the basic installation

instructions apply to such installat,ons. (FIG.

PARALLEL INSTALLATION
Where uninterrupted service from e s,e meter
com’lion mut bemi. ,,v ,n-,ure Model
575 Reduced Pressure Pinci, :.nc:kflow Prevent-
ors or Model 550 Doub "ak,- asemblies

permits testing cf b:kftow -rc,...,-r..c
withotd intewupting seve, i,,%cn ,v b;ckflow pre-
venters are used in paraL t;-e ,J ;a!)aty of the

’.ine. All the asic mstae. -,3,:’--,r’ to a

paralI,N instaltatocL

When pa=alleling dee ;--’-,a (8" or

testing recur.

PLACING THE DEVICE
IN SERVICE
Afler the installation of a Model 575 or Model 550 und

has been completed, place the unit service as fol-

lows:

MODEL 575 REDUCED PRESSURE
PRINCIPLE BACKFLOW PREVENTERS

1. Start wth both gate valves closed. Slowly open

the inlet gate valve until the backflow preventer zs

completely pressurized

2. A szzable. Short discharge from the relief valve

may occur while the devce is pressurizing The

dzscharge should cease by the time the gate valve

is fully open.

If the discharge should continue, clbse the gate
valve. Loosen the vent screws (2) on the relief

valve and reopen the gate valve. Close the vent

screws-wen water flow’is noted.

3. If the dtscharge still does not stop, refer to

"Maintenance Instructions" for Repair Proce-
dure’-.

4. Repressurize device as in Step .Device should

luncbon properly.

5. After the device has been pre.surized, vent all

trapped air from both check va!’.’P.s and the relief
valve by opening each of the ,ee vent screws
two full turns. Wen liquid appez at all the vents.
close the three vent screws. Ou not remove the

vent screws to bleed air.

6. Slowly open the discharge gate valve. The Model

575 Reduced Pressure Principle Backflow Pre-
venter is now in service.

7. If "spitting" or intermment discharges from the re-
lief valve are noted, "’spdling" (drainage) from the

relief valve could be a result Of pressure fluctua-
tions and/or, water hammer condition in the sys-
tem. If such condition exists, install water pressure
reducing valves or water hammer shock arrestors
in compliance with industry standards as needed.

8. After the backflow preventer has been properly
installed, test the device (see "Testing the Model
575 Device"). If the devine lails the test, remove
the first and second check valves and thoroughly
flush the device. If the relief valve fails to operate

properly, inspect the sensing line fo: clogging
(also see maintenance instructions). Clean rutYoer
seats of all debris and place the unit back in set-

vice.

MODEL 550 DOUBLE CHECK

VALVE ASSEMBLIES

1. Start with both gate valves closed. Slowly open

the inlet gate valve until the backflow preventer iS

completely pressurized

2. When the unit has been pressurized, vent any
trapped air by loosening the vent screw in the

valve cover two lull turns (Do not remove screw).

Close the screw when water appears at the vent

3. Slowly open the discharge gate. The doule check

valve assembly is now in service.

4. Alter the device has been placed in sernce, test
the deve (see "Testing The Model 5.50 Oeve").



TEST PROCEDURE

NOTE The tollow=ng test proCedures conform to me

recommPnGa:’on$ Of the Foundahon tot Cross-

ConnechOn Control Of me UnlverSd Of Soume’

Ca,,torn,3

Te lest procedure tot te Model 575 Reduced

Pressure ackflow Preventer s bas on use of the

Mawesl Met 830 Tesl

The lesl predure for le Mel5 Double Check

Valve Assembly s bas on use ot Ihe Midwest

Mel 890 Tesl Kd

TESTING THE MODEL 575
DEVICE WITH RP TEST KIT
1. PBELIINY STEPS (Fg 2)

a Connect Ie HIGH [r] se of

the NO 2 test cock Of lhe hat,low preventer

b Connect Ie LOW (green) hose of the lesl kl Io

the No. 3 test ck of ckft preventer

c. Open test cock No. 2a testc No. 3 on the

backflow preventer

d. Open the VENT valve of the gauge (hick).

e Open the HIGH (red) vveaeto ats-

phere und ar has en el. en. cse
the HIGH valve

I. Open the LOW (green) valve and bleed

almosphere unlil all mr has been elled
Then. close the LOW valve.

g. Close the VENT valve.

h. Ce the No. 2 gate valve on the backflow pre-
venter

L Pr with the No kvalve test.

I. sure ere are aks. This 11dl test-
resuffs. NUB/ CHECK VALVE TEST-

Purse: To detei slai eu drop

across chk valve #

Requirement: The $tahc pressure drop

ve No. shall at l 3 p ater
an lheni ssure ofI diflerenli relief

Valve.

The PSlD (differential e=re) readingm kit

ae istmal statsurewith ftot
e . valve. Ts value shld re-

tot rd pur. The readi uld
ld steaat drease.

ff the read deamabes
! valve is ak.Can .
alnaal. Refer "Mamteee-
dure" lot rrecbo ste.

3. RELIEF VALVE OPENING PRESSURE TEST

Pu: To test oralon of pressure difllial
relt vale.

Requ,emenls: The pressure dilleenlial relief

valve mustnlote1 "line Ioz
lial presre’ reacts 2 .
a. HIGH (red) vane I kit a

bn LOW (gr)v unlit

.fiss as, kne z.

c. ld me LOW (grin) vae al is.
the PSID gae.

ath relmf
dharge

Rdme gaeeols.
ff vs n2 psi. I ell

malluncll. Real prel
thou I)a tesl steps 3 a . Ifre are

real make sure . 2te e-

ged sensing line ot eliel ve s
closed by cotrosion. Refer Io "’Maintenance
Pre" I valve repa, eps.

4. NUMBER 2 CHECK VALVE TEST

PurpOse To test Ine No 2 check valve for ttgnT

hess against reverse

Requ=remenls The valve must be bgnt against re-

verse tlow under all pressure dfferenlals

Connect the VENT (black) hose Of the tesl kd to

the No 4 test cock on the backltow preventer

Open the No 4 test cock

b Observe the dffferent=al pressure wdh all gauge
valves closed

c Open the HIGH (red) and VENT (black) valves on

the Iesl k=f Th=s places hne pressure on the down-

stream sde of the No. 2 check valve

The PSID reading on the gauge shou;d hold steady

wdh valves open.

If the gauge reading conhnues to decrease the valve

s leaking. Clean and inspect the No 2 seal nng and

seat. Refer to "Maintenance Proce0ure’" for correc-

bon steps.

/AID-WEST Model 830
R P VALVE TEST KIT
Schematic Diagram

BACKFLOW P NTION DEVICE

FIGURE 2. WEAL TEST SET-UP, SCHEMATIC

DIAGRAM RP

MID-WEST MODEL 890 TEST KIT

Oouble Check Valve. eackllow

Prevention Assembly

Schematic Dagram

RGURE 3. TYPICAL TE;I’ $ET-UP. SCHEMATIC

DIAGRAM IX:

TESTING THE MODEL 550
DEVICE WITH DC TEST KIT

1. PRELIMINARY STEPS (Fig. 3)

a Connect HIGH (red)’hose to test cock

the double check valve assembly

b. Connect LOW (green) hose to test cock NO. 3

c Open test cocks No 2 and No. 3

d Open HIGH (red) and LOW (green) valves on

test kit to bleed ar from hnes and fill hoses

e. Close red and green valves

f. Close shutoff valve No 2

g Close shutoff valve No

2- TESTING NUMBER CHECK VALVE

PurpOse: To test No check valve for tghtness

against reverse flow

Requ=rements: The valve must be tight against re-

verse flow under all pressure differentials

a Bleed oll upstream pressure by slowly opening

HIGH (red) valve until red pointer on test kit

reads about 2 psi less than downstream side as

=ndcated by green pointer

b. Close red valve.

c. Both pointers should hold steady and maintain

2 psi differential

d. If both pointers drop (a.) check val,e =nd=-

cafes leakage

e TO cOnfirm if valve leaks:

1 Wdh No. shutoff valve still closed, open

green valve and bleed both pointers down

about 10 psL

2. Close green valve

3. Connect bypass (black) hose to No. test

cock on device

4. Open test cock No.

5. Slowly open both red and greeni
together, placing line pr.essure on
stream side of check valve and veftting up-

stream side.

6. Red Pointer should decrease and green
Ix,nter motease.

7. Close red vane.
8. Red ponte should hold steady.

9. If red pointer continues to increase, the check
valve leaks. See ’Maintenance Instmcbons"
lot coectmn steps.

f. Close all kit valves, lest cocks and disconnect

3. TESTING NUMBER 2 CHECK VALVE

Purpose: TO test No. 2 check valv tot ligl31ness

Requirements: The valve must be tight against re-

verse flow under all Ixessure differentials.

Repeat steps of test of No. check valve excopl

with hoses connected red to lest cock No. 3 and

9roen to lest cock No. 4.

APPARENT PROBLEMS



MAINTENANCE INSTRUCTIONS
CAUTION

Prcc. ;.er;ormance s dependenl upon hcensed.

ualffed personnel pedormmg regular, periOdiC lesl-

:::- c WILKINS" specficaho anG reva,;-
gvermntal and industry stan3ards and codes

dure to do so could resull an mproperly tunc-
homng device

All Model 575 Backflow Preventers and Model 550

Double Check Valve units must be inspected and

maintained by licensed personnel al least once a

year or more frequently as specified by local codes

Replacement o! worn or damaged parts must only be

made with genuine "WlLKINS’ parts. The WlLKINS
Certificate of Limited Warranty provides that fadure

to do so ’releases WlLKINS of any Liability that it

mght otherwise have wdh respect to that device.

Such failure could also result in an improperly func-

tioning device.

Model 575 dewces should be thoroughly Ilusned at-
ter backflow conditions occur to prevent any type of

corrosive detenoratlon to its components. Fadure tO

do so could result malfunction of the 0evlce

1. GENERAL

Maintenance of ether the Model 575 Backflow

Preventer or the Model 550 Double Check Valve

Unit can be perlormed without removing the de-

wce from the line. There are NO SPECIAL TOOLS
required.

2. CHECK VALVES

To service the Check Valves. proceed as follows:

a. Shut off the NO. 2 gate valve, then shut off the

No. gate valve.

b. Open the No. 2, No. 3 and No. 4 test cocks to

release pressure and drain water from the

backfiow preventer.

c. On the Model 575, loosen the sensing tube nuts

and.remove the sensing tube from the top of the

check valve and the relief valve.

CAUTION: Take care in removing the cover in

the following steps. The cover is spring loaded

d. Hok::ling the cover down firmly, loosen and re-

move the tour (4) bolts which mount the cover

of the check valve.

e. Slowly ease the cover outward to ralmve the

spring tension.

f. Remove the cover, spring and poppet assembly

from the check valve.

g. Inspect the rubber seat of the ixpet assembly

f cuts or,embedded debris.

h. II damage is noted, loosen and remove the

screw holding the retaining washer in place.

i. Remove seal ring.

If reverse s=de ol seal s unused. =nvert seat and
reassemb!e o.erwlse reDtace with Dr,’aper

’WlLKINS seal In reassembl, be sure seat

fully seate3 and ’tla: poppet

k Inspect valve Cawty and seating area Remove

any debris Check for possible damage to ,seal.

d seal s damaged by assembly sould be

replace0

Inspecl ove and cover $eahng area Replace

O-ring seal with proof "WILKINS

Reassemble Ihe check valves, install lhe Coy-

ers wdh the bld screws lhe hghesl ssl-
Die slon

ft. Reassemble the sensing hne removed m (c)

Be sure clamping collars are bght. (S "Relief

Valve betore reassembling

O. ler to "’Placing Device Sece
ave to reuse device

p. Inscl device affel waler s turned on

lore Ill to ehmmale leaks

3. RELIEF VALVE

The relet valve =s more easily se=ced ff d is ds-

mount Irom the valvey

To dismount:

a. Close No. and No. 2 gate valves and en
test ks No. 2 and No 3 to reheve pressure.

b. Lsen and undrew the nsmg tube nuts. (On
the " and I thee is only one tu The .
IVy" and 2" unds have o tubes).

c. Remove and nspect tubes lot possible dests
ol debns. Clear out tubes and the=r nnElors

on the chk valve und (lle sens=ng oning on

Ihe " and 1" unds =s in Ihe mounting sudace).

d Hold the valve to kp it trom lalhng. Ln

and remove lo mounting lts

To =eiCe the relict vile:

a. Remove lout ot t six its lhat secure the

ver to the reliel valve. Len theo remain-

i lts a lew lur. t leave these o lts

ly in ace.
b. Using a ver, the ver e.
CAUTION: The r ng.
ntilyaremthe sells.

si teion. Caretully lib the ver, spndspnng rein-

er lrom unit.

(AUTION: Dunng d=sassembly and reassem
bly take care not to twist or apply torque 1o the

diaphragm Twlshng could tear the dapnragm

Do not remove me rebel valve dSC while the

cover =s place D,amage Io the disc could re-

suit lrom such removal

d Remove the nut at the top of the daphragm

from the stem

e Inspect the diaphragm for p=nholes, lears and

frayed tabnc edges Replace the daphragm d

any damage nored

Remove the nut at the bottom of the stem and

remove the seal relamer

g. Inspect the seal ring for tears and embedded

debris If Oamage is noted, remove seal. If re-

verse side s unused, invert and reassemble.
Otherwise, replace with proper "WlLKINS" part.

h Remove the three screws that secure the seat

and remove the stem assembly Inspect the

seahng surface on seat. Shght nicks or dents

may cause the rehef valve to leak. If the sealing

surface is damaged, replace the seat.

Replace the seat O-nng with proper "WlLKINS"
part

j Remove all stem O-rings Replace the O-nngs

with proper "WlLKINS’" parts

NOTE: Use caution when reinserling the stem

assembly to avoid damaging the stem O-nngs

When replacing the spring retainer, make sure

thai the small point is centered over the stem.

This centering equalizes the spring force re-

quired for proper achon of the relief valve.

k. Reassemble the relief valve following the steps

(h) through (a) above, making sure that the bev-

elled end of the seat is exposed. TKjhten all

bolts, but not excessively.

I. Before remounting the relief valve to the check

valve body, replace the sealing gasketO O-ng
with proper "’WlLKINS" part.

NOTE: The 11/4", 1" and 2" devices utilize an

outside sensing line lot relief valye Closure. The

:Y4" and 1" devices have an inside sensing line

drilled into the body and relief valve. Always

check to make sure there is no foreKjn matter in

the sensing line, removing it it there iS.

m. Open gate valve No. and bleed any entrapped
air through the bleed screws located above and

below the diaphragm. DO not remove Ihe vent
screws when bleeding air.

n. Check complete ur.t to leaks, tighte as e-

quired.

o. Alter testing, open gate valves and the devine is

in service.



Gate Valve Tapped
Gate Valve
Control Assembly
Poppet Assembly
Screw
Washer
Seal Ring
Poppet
No. Spring

MODEL 575

1 Spacer
2 Tube Fitting
3 Seal Screw
4 Bolt
5 Spring
6 Sprin(:j Retainer
7 Nut, Stem
8 O-Ring
9 Washer Upper Diaphragm
10 Diaphragm
11 Washer Lower Diaphragm
12 Tube
1:3 O-Ring Upper Stem
14 O-Ring Lower Stem. 15 Stem Assy.
16 O-Ring Seal
17 Seat
18 Screw
19 Seal Ring, 20 Seal Retainer
21 O-Ring Seal Retainer
22 Washer

RELIEF VALVE =/4"-1"

1 Gate Valve Tappe0
2 Gate Valve

/ /@ 3 Poppet Assembly

,,,-,K-z_ 54 WasherPppetScrew,_ 7 Poppet

13 Test Cock

MODEL 550

Tube (upeteam)
Tube Fitting
Seal Screw
Bolt
Spring
Spring Retainer
Stem Nut

Washer Upper Diaphragm
Diaphragm
Washer Lower Diaphragm
Tube
O-RlngUpper Stem
Quad-Ring Lower Stem
Stem Assembly MOD II
O-Ring Seat
Seat
Screw
Sea Ring
Seal Retainer

REUEF VALVE 11/4"-2"

FOR PART NUMBERS PLEASE SEE THE WILKINS BACKFLOW PREVENTER PARTS
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