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Model Number
Description

Trane products are identified by a multiple-character model number that
precisely identifies a particular type of unit. An explanation of this
alphanumeric identification code is shown below. It will enable the owner or
service engineer to define the operation, components and appropriate
accessories for a specific unit.

Note: This unit may also carry a second identifying number, such as

"BWC240L2%**A",

This subsidiary number is used only for initial ordering

purposes. For unit parts or service information, always use the model
nomenclature described below and used throughout this manual.

Model No.:
Digit No.:

SEHA 200
123 45,6,7

Digit 1
Self-Contained

Digit 2
Unit Function

P =

Heat Pump,
Air-to-Air

Digit 3
Unit Airflow

H =

Single-Zone

Digit 4
Development Sequence

D‘lgits 5, 6, 7
Nominal Tonnage (Cooling)

200 = 20 Tons
250 = 25 Tons
Digit 8

Main Power Supply

(%,
nnun

(XL =

230/60/3 (XL)
460/60/3 (XL)
575/60/3 (XL)
200/60/3 (XL)

Across-the-Line Start)

6D
89

Digit 9

Electric Heat Capacity
30 KW

40 KW

50 KW

60 KW

80 KW

100 KW

No Electric Heat

OTUVETAXITMO
nmuwnunnnn

Digit 10
Design Sequence

Digit 11

Exhaust Section

0 = None

1 = Barometric Relief
2 = Power (1.5 HP)

Digit 12

Power Exhaust Air Fan
Drive Selection

0 = None

Digit 13
Filter Option

F = Hi=Efficiency Throwaway

£ 2 0F 21080
10 11 12 13 14 15 16 17 18

Digit 14

Supply Air Fan HP

5 HP (20-Ton Only)
7.5 HP (25-Ton Only)

3

Digit 15
Supply Air Fan Drive
Selection

1 = Drive #1
2 = Drive #2
Digit 16

Outdoor Air Option
No Qutdoor Air

B = 0-25% Manual Control
D = Economizer Cycle
Digit 17
Systen Control
= ACO/MCO T'stat Only
B = ACO/MCO T'stat and
Remote Panel
C = No T'stat or Remote
Panel
Digit 18
Agency Approval
= None
4 = UL-Approved
5 = CSA-Approved



General
Information

Literature Change
History

SPHA-M-2 (July 1979)
Original issue of manual. Covers "B" design sequence for all SPHA units.

SPHA-M-2A (April 1984)

Added additional general unit data; expanded "Maintenance" section to provide
more complete maintenance information, as well as seasonal and 1imited-period
start-up and shutdown procedures. Provided a troubleshooting chart, and added
ncn, "D", and "E" design sequences to cover.

SPHA-M-2B (June 1985)

Changed design of front cover; changed format of model number breakdown and
added information about possible second unit ordering number in "Unit Model
Number Description".

Unit Nameplate

The nameplate of each SPHA unit is located on the exterior left-hand access
door of the main control panel; see Figure 1. Also illustrated in Figure 1, the
nameplate provides the following information: model and serial numbers,
refrigerant charge, minimum circuit amps, maximum fuse size, component
electrical data, and minimum clearances from combustible materials.

Warnings and Cautions

"Warnings" and "Cautions" appear in bold typeface at appropriate places in this
instruction manual. WARNINGS are provided to alert operating and maintenance
personnel to potential hazards that could result in personal injury or death;
they do not replace manufacturer recommendations. CAUTIONS are designed to
alert operating/maintenance personnel to conditions that could result in
equipment damage.

Your personal safety and the proper operation of this machine depend upon the
strict observance of these precautions. The Trane Company assumes no l1iability
for installations or service procedures performed by unqualified personnel.




Figure 1
SPHA Unit Nameplate
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Safety and Operating Precautions

1. Never open any access panels to service or inspect the unit without first
disconnecting the unit from the electrical power source. Lock the disconnect
in the open position to prevent accidental unit start-up.

2. Keep hands, tools, clothing, etc. away from the unit fans when the unit is
operating.

3. Never attempt repairs or inspection of electrical circuitry unless the unit
disconnect switch is open. High voltage is present in some areas of the
control panels when the disconnect switch is closed.

4, Do not steam-clean refrigerant coils; applying heat to these coils will
cause unsafe pressures to build up within them. Be sure to refer to the coil
cleaning instructions provided in the "Maintenance" section of this manual.

5. Whenever the unit disconnect switch is open during routine maintenance or
servicing, power to the compressor crankcase heaters is interrupted. If the
unit disconnect is open more than 4 hours and the crankcase heater is NOT
recycled for at least 8 hours before unit start-up, compressor mechanical
damage may result.

6. Rainy weather can increase the potential hazards of electrical shock when
servicing electrical equipment. Exercise extreme care when servicing a unit
located near standing water,

Unit Specifications

Several tables are provided here to summarize important, general information
about SPHA 20 and 25-ton heat pump units. Table 1 includes coil information,
filter sizes, and fan data, while Tables 2 and 3 provide unit electrical data.

Unit Description

Each SPHA 20 and 25-ton heat pump is a self-contained unit with
factory-installed internal piping and wiring. Two compressors and outdoor
coils, and a dual-circuited indoor coil provide two-stage cooling between 70 F
and =20 F., Factory-installed supplementary electric heat is available on an
optional basis.

Hinged access doors are provided to enhance the serviceability of the unit
filters, controls, indoor coil, indoor fans, fresh air dampers (optional), and
exhaust air options. Refer to Figures 2 and 3 for access panel locations.
Figure 4 illustrates the placement of the major unit components, while Figures
5 and 6 illustrate the control panel assemblies.
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Table 1

SPHA General Unit Data

Unit
Characteristic(s)

SPHA-200

SPHA-250

Refrigerant
Charge (R-22)

24 ozs./ckt.

27 ozs./ckt.

Filters
No. per Unit/Size

4/20" x 20" x 2",

4/16" x 20" x 2"

4/20" x 25" x 2",
4/20" x 20" x 2"

Indoor Coil

No. per Unit 1 5

Size 35-5/8" x 76" 46-1/4" x 76"
Face Area 18.8 sq. ft. 24.4 sq. ft.
No. of Rows 3 3

Fins per Inch 9 9
Configuration Slab Slab

Outdoor Coils

No. per Unit 2 2

Size 35-5/8" x 60" 46-1/4" x 60"

Face Area per Coil

14,8 sq. ft.

19.3 sq. ft.

No. of Rows 3 3

Fins per Inch 12 14
Configuration Slab Slab
Indoor Fan

No. per Unit 2 2
Diameter x Width 12" x 12% 15% x 15"
RPM Range¥* 735 - 1100 735 - 1100
Nominal CFM 8000 10000
Outdoor Fans

No. per Unit 4 4

Blade Diameter 22% 22"

RPM 1150 1150

CFM 16400 17400
Exhaust Fans

(Optional)

No. per Unit 2 2

Diameter x Width

T=1/28 x I=1/2%

7=1/2% x 7=1/2"

*Total drive selection across standard drive selections

no. 1 and no, 2.




Table 2
SPHA Unit Electrical Data

Rated
Unit Size | w/Accessory Yoltage MCA RFS MFS
Unit Only 117.4 125 150
Unit w/Power Exhaust 123.4 125 150
Unit w/30 Kw Heater 208.6 125 200
SPHA=2006 | Unit w/40 Kw Heater 200/60/3 243.3 225 250
Unit w/50 Kw Heater 278.0 250 250
Unit w/60 Kw Heater 312,17 250 300
Unit w/80 Kw Heater 382.1 300 350
Unit Only 102.0 110 125
Unit w/Power Exhaust 107.2 110 125
Unit w/30 Kw Heater 191.3 175 200
SPHA=-2003 | Unit w/40 Kw Heater 230/60/3 221.3 200 225
Unit w/50 Kw Heater 251.4 225 250
Unit w/60 Kw Heater 281.5 250 250
Unit w/80 Kw Heater 341.6 300 300
Unit Only 51.0 50 60
Unit w/Power Exhaust 53.6 50 60
’ Unit w/ 30 Kw Heater o1.4 | 80 | 90
SPHA=2004 | Unit w/ 40 Kw Heater | 460/60/3 106.4 90 110
Unit w/ 50 Kw Heater 121.4 110 110
Unit w/ 60 Kw Heater 136,5 110 125
Unit w/ 80 Kw Heater 166.5 125 150
Unit w/100 Kw Heater 196,.6 150 175
Unit Only 40.8 40 50
Unit w/Power Exhaust 42,9 45 50
: Unit w/ 30 Kw Heater 531 70 70
SPHA-2005 | Unit w/ 40 Kw Heater | 575/60/3 85.1 80 80
Unit w/ 50 Kw Heater 97.1 80 90
Unit w/ 60 Kw Heater 109.1 90 100
Unit w/ 80 Kw Heater 133.2 110 125
Unit w/100 Kw Heater 157.2 125 125

(Table 2 continued on next page . . . )
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Table 2
(Continued from Previous Page)

Rated
Unit Size | w/Accessory Voltage MCA RFS MFS
Unit Only 144.3 150 175
Unit w/Power Exhaust 150.0 150 175
Unit w/30 Kw Heater 233.9 225 250
SPHA-2506 | Unit w/40 Kw Heater 200/60/3 268.6 250 250
Unit w/50 Kw Heater 303.3 250 300
Unit w/60 Kw Heater 3319 300 300
Unit w/80 Kw Heater 407.3 350 350
Unit Only 125.4 125 150
Unit w/Power Exhaust 130.4 125 150
Unit w/30 Kw Heater 215.4 200 225
SPHA-2503 | Unit w/40 Kw Heater 230/60/3 245.5 225 250
Unit w/50 Kw Heater 275.5 250 250
Unit w/60 Kw Heater 305.6 250 300
Unit w/80 Kw Heater 365.7 300 350
Unit Only 62.7 60 80
Unit w/Power Exhaust 05.2 70 80
Unit w/ 30 Kw Heater 102.6 90 110
SPHA-2504 | Unit w/ 40 Kw Heater | 460/60/3 Y77 110 125
Unit w/ 50 Kw Heater 132.7 110 125
Unit w/ 60 Kw Heater 147.,7 125 125
Unit w/ 80 Kw Heater 177.8 150 150
Unit w/100 Kw Heater 207.9 175 175
Unit Only 50.5 50 60
Unit w/Power Exhaust 52.6 50 70
Unit w/ 30 Kw Heater 82.5 80 90
SPHA-2505 | Unit w/ 40 Kw Heater | 575/60/3 94,5 90 100
Unit w/ 50 Kw Heater 106.5 90 110
Unit w/ 60 Kw Heater 118.6 100 110
Unit w/ 80 Kw Heater 142.6 126 125
Unit w/100 Kw Heater 166.7 125 150

Notes:

1. A11 wiring data is calculated in accordance with NEC 440 guidelines.

2. Data given reflects maximum simultaneous loads that can occur. Unit-
only and unit-with-power-exhaust data reflects concurrent load during
cooling. Unit-with-electric-heat data is based on the maximum
concurrent load during heating when the power exhaust is not operating.
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Table 3

SPHA Motor Electrical

Data

Motor
Electrical
Charac.

200/60/3

230/60/3

460/60/3

575/60/3

SPHA SPHA
=200 =250

SPHA SPHA
=200 =250

SPHA | SPHA
=200 | -250

SPHA | SPHA
=200 | -250

Voltage
Utilization
Range

187-253

187-253

414-506

517-633

Compressor
No. per Unit
Motor Kw
Each (1)
Type Start
RLA Each (1)
LRA Each (2)

11.9 14.1
XL XL

40.3 48.8
185.0 | 220.0

11.9 14.1
XL XL

35.0 42,4
185.0 | 220.0

11.9 | 14.1
XL XL

17.5 | 21.2
93.0 | 110.0

11.9 | 14.1
XL XL

14.0 | 17.0
75.0 | 88.0

Indoor Fan
No. per Unit
Motor Kw (1)
BHP

FLA (2)

AUIN -~

Outdoor Fan
No. per Unit

Motor Kw
Each (1)

BHP Each

FLA Each (2)

[eNoNa) o=
e o
o U Oy

Exhaust Fan
(Optional)
Motor Kw (1)
BHP

FLA=(2)

N =
L]
- U

Notes:

1. Rated at ARI cooling conditions (i.e., 95 F ambient, 80 F dry bulb/67 F wet
bulb indoor).
2. Full load amps (FLA) and rated l1oad amps (RLA) as listed on unit nameplate

per NEC.

1




R e R B SRR I I 3

Drvg. 4450-0608A

- b i o B R -

OUTDOOR COIL SYSTEM 1

OUTDOOR
FANS

o

—
|

;

|
OHLN _
Z X08 1OHINOD -

14
[
LB T PRSI O Sp e B R IR

ver Removed)

SPHA Unit Components

(Overhead View of Unit

Figure 4
w/Top

12




Figure 5
Control Panel Assembly:
Control Panel No. 1
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NOTES: FOR SYSTEM CONTROL

1. SEE UNIT WIRING DIAGRAMS FOR SPECIFIC WIRE CCNNECTIONS.

2. FILTER SWITCH (183) IS USED WITH OPTIONAL REMOTE CONTROL PANEL ONLY.

3. CONTROL COMPONENTS ILLUSTRATED ARE TYPICAL OF SPHA UNITS EQUIPPED WITH 5-CIRCUIT
ELECTRIC HEAT, ECONOMIZER AND POWER EXHAUST.

4. SEE FIGURE 4 FOR LOCATION OF THIS PANEL IN THE UNIT.

Figure 6
Control Panel Assembly:
Control Panel No. 2
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NOTES:
1. SEE UNIT WIRING DIAGRAMS FOR SPECIFIC WIRE CONNECTIONS.
2. SEE FIGURE 4 FOR LOCATION OF THIS PANEL IN THE UNIT.
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Operation

System Operation

Cooling

On those units with an economizer cycle, outdoor air is used to provide
"natural" cooling at outdoor enthalpies below the setting on the enthalpy
control (i.e., approximately 63 F at 50% relative humidity). Mechanical cooling
is available to aid the economizer at any ambient condition.

During economizer operation, the logic panel modulates the outdoor and return
air dampers between the minimum and full open positions to satisfy cooling
requirements. If cooling demands cannot be met by the full open outdoor air
dampers, mechanical cooling is activated. The outdoor air dampers will remain
open to take advantage of free, natural cooling. However, due to the
temperature-sensing ability of the unit discharge sensor, the outdoor air
dampers will begin to modulate closed at a discharge air temperature of 62 F
(as measured off the indoor coil). The outdoor air dampers will go to the
minimum position at a discharge temperature of 50 F; this capability 1s
referred to as positive modulating low 1imit.

At outdoor air temperatures above the enthalpy control setting, mechanical
cooling alone is used, and the outdoor air dampers remain at the minimum
position.

If the unit does not include an economizer cycle, mechanical cooling only is '
used to satisfy cooling requirements. The outdoor air dampers (optional
accessory) may be set manually to provide a maximum of 25 percent outside air.

As the demand for cooling decreases, individual stages of mechanical and
economizer cooling are deactivated until no further cooling requirements exist.

Refer to Figure 7 for a schematic representation of the heat pump operating in
the mechanical cooling mode.

Heating

When the room thermostat initiates a call for heating, the solenoid-operated
four-way valve is energized to reverse the flow of refrigerant through the
circuit.

The HEAT 1 contacts of the logic panel also close at this time to energize the
first stage of mechanical heating. Any additional demands for heating will be
met first by the second stage of mechanical heating; the supplementary electric
heaters will not be staged on unless the heating demand cannot be met by the
compressors.,

As the heating load decreases, the supplementary electric heaters are
de-energized first. The compressors are de-energized sequentially as the demand
for heating decreases further. .

See Figure 8 for a schematic illustrating heat pump operation in the mechanical
heating mode.

14
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Defrost

The Trane demand-defrost system monitors air pressure drop across the outdoor
coils. When the pressure differential reaches a preset level (i.e., 0.6" water
column) for a continuous two minutes, excessive frost accumulation is indicated
and a defrost cycle is initiated.

Each refrigerant circuit defrosts independently (on a demand basis) by
de-energizing the circuit's reversing valve and outdoor air fans. This allows
hot refrigerant gas to enter the outdoor coil and melt the accumulated frost.
Notice that while one circuit is defrosting, the other compressor can supply
heat to the controlled space. Supplementary electric heaters, if provided, can
also be activated on an as-needed basis.

Under normal conditions, the defrost cycle is terminated by the outdoor coil
temperature sensors. The unit is also equipped with a safety override timer
which will terminate defrost operation after a five-minute period. As soon as
the defrost cycle is over, the reversing valve and outdoor fans are again
energized and normal heating operation continues.

Note: Once terminated, defrost cannot occur again for a 45-minute period.

Thermostat

Operation of SPHA 20 and 25-ton units is governed by a remote, four function .
room thermostat specifically designed for use with Trane heat pumps. See Figure
9, These four functions =-- which are determined by the position of the
thermostat system switch -- are described below.

COOL -- Unit cooling operation (i.e., two stages available) is governed by
the room thermostat; heating operation is locked out at this time.

AUTO -- Unit will automatically heat or cool, depending upon the variation of
room temperature from thermostat setpoint.

HEAT -- Unit heating operation (i.e., four stages available) is governed by
the room thermostat; cooling operation is locked out at this time.

OFF -- Unit cooling and heating systems are off; the indoor fans are also
de-energized at this time 1f the fan switch is positioned at AUTO.

A fan switch on the thermostat base can be placed at either ON or AUTO. Fan
operation is continuous with this switch set at the ON position; with the
switch in AUTO, operation of the indoor fan coincides with the unit's heating
or cooling cycles.

16



Remote Control Panel

An optional remote control panel (shown in Figure 10) is available for use in
conjunction with the room thermostat, and allows the owner/operator to monitor
system functions from a remote location. Notice that when the remote control
panel is provided, the fan and system switch are included there rather than on
the thermostat; the functions of these switches will not change. (Refer to
"Thermostat" for the descriptions of these switch functions.)

Figure 9
Room Thermostat Terminal
Identification

SYSTEM

i‘ Pane

Figure 10
Remote Control Panel
(Optional)
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B 0 e
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Note: Operation of the remote control panel interrupts the heating and
cooling signals from the room thermostat.

In addition to the system and fan switches, the remote control panel is
equipped with four signal 1ights:

1. The green FAN ON 1ight monitors indoor fan operation and is 11luminated
whenever the indoor fans are running; it is wired in parallel with the
indoor fan relay.

2. The red DIRTY FILTER 1ight illuminates whenever the filter switch (which
is normally open, and wired in series with the signal 1ight) closes due to a
preset pressure drop across the unit filters.

3. The red HEAT FAIL 1ight is used only on those systems with supplementary
electric heat, and is wired in series with the normally-closed contacts of

Table 4
Safety Control Settings Safety
Control Cut-In Point Cutout Point

High Pressure
Cutouts (456, 458)4 | 300 + 10 psig| 405 % 7 psig

Low Pressure .

Cutouts (4S7, 4S9) | @ 22 psig @ 7 psig

Electric Heat
Limit Control (1S1) | 105 + 6 F 139 + 5 F

Electric Heat
Linear Limit

Control (1S2) See Note 3 225 %:15 F
Filter Switch (1S3) | =~====cacaa 0.5" + 0,5"

W.C. pressure

differential
Compressor Motor SPHA-200:
Protectors 212 + 9 F
(4u4, 4us5)4

SPHA-250:

221 + 9 F
Notes:

1. Control operating points may vary slightly from
values shown above.
2., Control setpoints are not field-adjustable.
3. A fixed differential of 40 F exists between actual
cut-in and cutout points. .
4, These controls are wired into the reset relay
circuits.
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one of the backup contactors for the electric heat coils. The backup
contactors are always energized (i.e.» so the normally-closed contacts are
open and the 1ight remains off), but cycle on the coil bank high=1imit
switches, Therefore, 1f a high-1imit switch opens, the HEAT FAIL 1ight will
11luminate.

The red REFRIG. FAIL 1ight i1luminates whenever the first or second-stage
reset relay energizes; this indicates that the unit has tripped out on
either the compressor motor protector, high pressure cutout, or low pressure
cutout.

CAUTION: To avoid possible equipment damage, do NOT reset the unit until
the condition which caused the motor protector to trip is determined and
corrected. :

Safety Controls

The following paragraphs briefly describe the safety controls used to protect
each SPHA unit from a number of abnormal operating conditions. Refer to Table 4
for a summary of the safety control setpoints.
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High Pressure Cutout

(456, 4S8)

A high pressure cutout is located on the discharge 1ine of each compressor, as
shown in Figure 11. Designed to stop compressor operation at high condensing
pressures, the normally-closed contacts of this cutout open when the discharge
pressure reaches 405 + 7 psig, and close when the pressure drops to 300 + 10
psig. Because the contacts of this device are located in the reset relay
circuit of each compressor, operation of the affected refrigerant circuit
cannot resume until the unit is manually reset.

CAUTION: To avoid possible equipment damage, do NOT reset the unit until the
condition which caused the high pressure cutout to trip is determined and
corrected.

Figure 11
High and Low Pressure
Cutout Locations

HIGH PRESSURE
CUTOUT (CKT. #1)

TOP VIEW
LOW PRESSURE LOW PRESSURE
CUTOUT (CKT. #1) CUTOUT (CKT.#2)

EED
=2 0 e
@ ) '@
Lo = "o

IP«
) Sl - I
X 4 Iy 217 -
J— dek A SO S 1S Dl G
SIDE VIEW Drwg. 4450-0701A




Low Pressure Cutout

(457, 4S59)

Low pressure cutouts are installed near the compressor on the suction line of
each refrigerant circuit; see Figure 11. The normally-closed contacts of each
cutout close when the suction pressure reaches approximately 22 psig, and open
if the pressure drops to approximately 7 psig. Because the contacts of this
device == 1ike those of the high pressure cutouts -- are located in the reset
relay circuit of each compressor, operation of the affected refrigerant circuit
cannot resume until the unit is manually reset.

CAUTION: To avoid possible equipment damage, do NOT reset the unit until the
condition which caused the low pressure cutout to trip is determined and
corrected.

Compressor Motor

Protectors (4U4, 4U5)

Compressor motor protectors are solid-state devices designed to protect the
compressor motor from operating at high temperatures. Each motor protector
package is installed in the compressor junction box, and consists of an
automatic reset protection module and three electrothermal PTC (i.e., positive
temperature coefficient) sensors which are embedded in the motor windings.
These sensors are characterized by a relatively flat
temperature-versus-resistance curve until a predetermined temperature is
reached. At that point, any additional increase in temperature causes a sharp
increase in the sensor's resistance value.

The protection module monitors the increase in sensor resistance until the
cutout point is reached (i.e., 212 + 9 F for SPHA 20-ton units, and 221 £+ 9 F
for SPHA 25-ton units). At that time, the module opens the circuit between
Terminals ML and M2, causing the unit to lock out. Since the motor protector is
wired into the reset relay circuit, the unit must be reset manually before unit
operation can resume.

CAUTION: To avoid possible equipment damage, do NOT reset the unit until the
condition which caused the motor protector to trip is determined and
corrected.

Reset Relays

(1A1K1, 1AlK2)

A set of reset relay contacts is wired into the safety circuit of each
compressor. These contacts open automatically whenever the high pressure
cutout, low pressure cutout, or compressor motor protector trips out. Be sure
to diagnose and correct the condition that caused the trip-out before resetting
the control circuit.

To reset the 1AlK1l or 1AlK2 contacts, adjust the system switch on the room

thermostat (or remote control panel) from AUTO (or HEAT/COOL) to OFF and back
to AUTO.
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Filter Switch

(1s3)

The optional filter switch is factory-installed on those SPHA units with the
remote control option, and is located in the upper right-hand corner of Unit
Control Panel No. 1. See Figure 5.

This switch is a differential pressure-sensing device that compares the airflow
entering the filters against that leaving the filters., If the device senses a
pressure drop above the acceptable 1imit (i.e., 0.5" + .05" water column), its
normally-open contacts close and the red DIRTY FILTER 1ight on the remote
control panel illuminates. This signal indicates that the unit filter section
should be checked for obstructions, dirty filters, etc.

Electric Heat High-Limit

Switches (1S1, 1S2)

The supplementary electric heaters (optional) consist of multiple banks of
elements with automatic reset high-1imit controls. High-1imit protection for
the entire electric heat section is provided by independent backup contactors.
Electric heat 1imit control 1S1 and 1inear 1imit control 1S2 are wired in
series with these backup contactors, and open at different temperature
setpoints. Refer to Table 4 for the specific cut=-in and cutout points of these

high-1imit controls. '




Maintenance

Periodic Maintenance

Perform all of the indicated maintenance procedures at the intervals scheduled.
This will prolong the 1ife of the unit and reduce the possibility of costly
equipment failure.

Monthly
Conduct the maintenance inspections outlined below once each month on a
year-round basis:

WARNING: OPEN AND LOCK UNIT DISCONNECT TO PREVENT INJURY OR DEATH FROM
ELECTRICAL SHOCK OR CONTACT WITH MOVING PARTS.

[] Inspect air filters; if necessary, the filters should be replaced. See Table
1 for filter sizes.

[] Check drain pans and condensate piping to ensure that they are clean and
leak=-free.

[] Manually rotate fans to ensure proper operation. Inspect fan mounting
hardware for tightness.

[] Inspect indoor (and exhaust, if applicable) fan belts. If frayed or worn,
replace them using the instructions provided in the "Maintenance Procedures"
section of this manual.

Note: If belt replacement is necessary, be sure to install a new set to
ensure equal belt length. Do not stretch the belts over the sheaves —-
loosen the adjustable motor mounting base.

[] Inspect indoor and outdoor coils for dirt and foreign debris. If coils
appear dirty, clean them according to the instructions provided in
"Maintenance Procedures". (Typically, coils must be cleaned at least once
each year.)

[] Verify that optional economizer operates properly and smoothly.

Semiannually

WARNING: OPEN AND LOCK UNIT DISCONNECT TO PREVENT INJURY OR DEATH FROM
ELECTRICAL SHOCK OR CONTACT WITH MOVING PARTS.

[1 Perform all monthly maintenance inspections.

[] Remove any accumulation of dust and dirt from the unit casing.

[] Inspect control panel wiring to ensure that connections are tight, that
insulation is intact, and that no water damage is evident.



[] Check unit operating pressures and superheat; record readings in the
"Maintenance Log". (Typical unit operating pressures for unit operation in
the mechanical cooling and heating modes are provided in Tables 5 and 6 for
your reference.)

[] At the beginning of the heating season, inspect the optional electric heat
elements and control panel. Tighten any loose connections. (Note:
Discoloration of the insulation indicates an excessive heat condition
probably caused by a loose connection or moisture.)

Annually
Perform the following maintenance operations once every year (i.e., usually at
the beginning of the cooling season):

WARNING: OPEN AND LOCK UNIT DISCONNECT TO PREVENT INJURY OR DEATH FROM
ELECTRICAL SHOCK OR CONTACT WITH MOVING PARTS.

[J Perform all monthly and semiannual maintenance inspections.
[] Remove corrosion from unit surfaces and repaint.

[] Check condition of gasket around control panel door; it must fit correctly
and be in good condition to prevent water leakage.

[] Inspect all refrigerant piping and fittings for leaks.

[]J Check fan assemblies for loose sheaves, excessive end play, abnormal
vibration and noise (i.e., could indicate wornout sheaves).

[] Determine whether or not lubrication of fan motor bearings is needed.

SPHA fan motor bearings are permanently sealed and do not require greasing; all
motor bearing housings are packed with the proper amount of grease before
leaving the factory. The length of time allowed to elapse before adding grease
must be determined by the motor user since it depends upon the severity of the
operating conditions. Typically, motors of 1 to 7-1/2 horsepower are
relubricated at 7-year intervals, while those of 10 to 40 horsepower are
relubricated at 4-year intervals.

Blower motors and shaft bearings should be greased once each year. Remove the
vent plugs and clean out the openings. Add fresh grease (i.e., G.E.
Specification D6A2C5, Chevron SR12, Alvania #2, or equivalent), using a hand
grease gun, until a 1ight bead appears all around the seal. Do not
over-lubricatel

After greasing (and with the unit de-energized and the fan stationary), check

the bearing locking setscrews =- or other locking device -- to ensure that the
shaft is held securely. Make sure that all bearing braces are tight.
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Table 5

Cooling Mode Comprdssor
Suction and Discharge
Pressures (Psig)

Entering Standard Air Volumes
Indoor
Coil (F) 7000 Cfm 8000 Cfm 9000 Cfm 10000 Cfm | 11000 Cfm
Outdoor
Model DB | WB | Temp. Sct.|Dsch.| Sct.|Dsch. | Sct.|Dsch.| Sct.|Dsch. | Sct.|Dsch.
75 ' 1.61 60 |239 62 |241 62 |243 e
80 |67 85 F 67 |247 69 |249 71 |251 S
85 |73 76 |257 78 |259 80 |260
75 |61 62 |272 63 |273 65 |275 e jumee | ceccejeae-
80 |67 95 F 69 |279 72 |282 73 |283
SPHA- 85 |73 79 |289 80 |288 81 |293 merve fmetne [} oo fotm
200
75 | 61 64 |306 66 |309 67 |310 s
80 |67 |105 F 72 |314 73 |317 75 |318 e——
85173 81 |325 83 |326 85 329 ———
75 | 61 67 |343 69 |346 70 |348 e jemee | mene eaee
80- 167 1115 F 75 |352 77 |354 78 |356 e e | e
85 |73 84 |364 86 |366 87 |367
75 |61 et Eat R B Bt 61 |239 63 |241 63 |242
80 |67 85 F e Bt B 69 |248 71 |249 72 |250
85 |73 m————|mm—— | |- 78 |257 79 |259 81 |260
75 |61 63 |271 65 |272 66 |274
80 |67 g5 F el e B Bttt 71 |279 73 |283 74 |282
SPHA- 85 73 e e | s jo——— 8l |289 82 |291 83 |291
250
75 |61 ———|mee— | |- 66 [306 67 307 68 309
80 |67 ' '}105 F —— 73 |314 75 |316 76 |317
g5 73 83 |325 84 |326 86 |327
75 61 68 |344 69 |345 70 |346
80 167 . }115°F ———— e | ———— | 74 |352 80 |356 79 |355
85 73 ————|m—— | meme e 86 |363 87 |364 88 |[365

Note: Suction pressure is accurate to within + 5 psi; discharge pressure is accurate
to within + 11 psi.

CAUTION: Do not use these pressures to determine unit refrigerant chargel
Correct unit operating charge is shown on unit nameplate. To charge system
accurately, Trane recommends use of a temperature-compensated refrigerant
charging cylinder, or equivalent.

CAUTION: Never use sight glass method of charging unit with refrigerant!

To ensure that unit is properly charged, any refrigerant added to system must
be measured by weight. Failure to charge unit correctly will result in
inefficient unit operation and possible equipment damage.
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Table 6

Heating Mode Compressor
Suction and Discharge
Pressures (Psig)

Standard Air VYolumes
7000‘Cfn 8000 Cfm 9000 Cfm 10000 Cfm | 11000 Cfm
Outdoor
Model Temp. Sct.|Dsch. | Sct.|Dsch, | Sct. |Dsch. | Sct. |[Dsch.| Sct.|Dsch.
70 F 77 297 75 1279 75 |267
60 F 63 |270 63 [256 62 |246
50.F 52 248 $2 1237 52 |228
47 F 49 1243 49 |232 49 1224
SPHA- 40 F 42 (227 42 (218 41 |211 m———meme | ceea|c———
200 30+ 351212 35 |205 35 [199 el CUE T BEL T P
20 F 28 |197 28 |191 27 (186
17 F 26 |193 26 |187 26 |182
10 F 20 |184 20 (179 21 |174
0F 15 |174 15 {170 15 |166
70 F 78 284 77 272 76 |261
60 F ———— 64 |261 64 251 64 (243
50 F 53 |240 53 1231 52 |225
47 F ——— 50 |[235 47 |233 49 |221
SPHA- 40 F 42 |221 42 1214 41 |236
250 30 F 35 |208 35 |202 35 |197
20 F 28 |194 28 |189 27 |185
17 F m———|m—— | e [———— 26 |190 23 |186 26 |182
10 F 21 {180 21 1177 21 |174
0OF 15 172 15 |169 15 |166

Notes:

1. Suction pressure is accurate to within + 5 psi; discharge pressure is accurate

to within % 11 psi.
2, A11 data assumes 70 F entering indoor coil.

CAUTION: Do not use these pressures to determine unit refrigerant chargel
Correct unit operating charge is shown in unit nameplate. To charge system
accurately, Trane recommends use of temperature-compensated refrigerant
charging cylinder, or equivalent.

CAUTION: Never use sight glass method of charging unit with refrigerant!

To ensure that unit is properly charged, any refrigerant added to system must
be measured by weight. Failure to charge unit correctly will result in
inefficient unit operation and possible equipment damage.
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Operator's Maintenance
Log (Sample)

Date of Inspection
Unit Operating
Conditions

Ambient Temperature (F)

Evaporator | Dry Bulb (F)

Entering
Air Wet Bulb (F)
No. of Outdoor Fans
Running
Cooling Comp. #1 | Suct.
Mode
Operating Disch.
Pressures
(Psig) Comp. #2 | Suct.
Disch.
Heating Comp. #1 | Suct.
Mode
Operating Disch.
Pressures
(Psig) Comp. #2 | Suct.
Disch.
Superheat Circuit #1
(4)
Circuit #2

Notes:

1. Check operating pressures (for each circuit) and superheat every six months or more
frequently, if desired. The unit must be running and stabilized while these readings
are taken.

2. Record operating pressures in psig; compare these readings with the values in Tables
5 and 6.

3. Do not operate the unit in the cooling mode at ambient temperatures below 45 F, or
in the heating mode at ambient temperatures above 70 F,

4, To determine superheat, be sure to measure suction 1ine temperature at the expansion
valve bulb. (Typically, superheat ranges between 12 and 15 F, regardless of the
operational mode.)



Maintenance Procedures

The remainder of this section is devoted to describing specific maintenance
procedures which must be performed as a part of the unit's maintenance program.
Before performing any of these operations, however, be sure that power to the
unit is disconnected unless otherwise instructed.

WARNING: OPEN AND LOCK UNIT DISCONNECT TO PREVENT INJURY OR DEATH FROM
ELECTRICAL SHOCK OR CONTACT WITH MOVING PARTS.

Coil Cleaning

Coils must be cleaned at least once each year, or more frequently if the unit
is located in a "dirty" environment, to help maintain proper unit operating
efficiency. Specific instructions for cleaning refrigerant coils are provided
in the paragraphs which follow. Be sure to follow these instructions as closely
as possible to avoid potential damage to the coils.

To clean refrigerant coils, the following equipment is required: a soft brush
and either a garden pump-up sprayer or a high-pressure sprayer. In addition, a
high-quality detergent must be used; suggested brands include "SPREX A.C.",
"OAKITE 161", OAKITE 166", and "COILOX".

Note: If the detergent is strongly alkaline (i.e., has a pH value greater
than 8.5) after mixing, an inhibitor must be added.

[J Cleaning Procedure:

1. Disconnect power to the unit.

WARNING: OPEN AND LOCK UNIT DISCONNECT(S) TO PREVENT INJURY OR DEATH DUE
TO ELECTRICAL SHOCK OR CONTACT WITH MOVING PARTS.

2. Remove enough panels and parts from the unit to gain access to the coil.
3. Straighten the coil fins with a fin rake, 1f necessary.

4. Use a soft brush to remove loose dirt and debris from both sides of the
coil,

5. Mix the detergent with water according to the manufacturer's instructions.
The detergent-and-water solution may be heated to a maximum of 150 F to
improve its cleansing ability.

WARNING: SPRAYING COIL WITH A SOLUTION HOTTER THAN 150 F MAY CAUSE COIL
TO BURST, RESULTING IN POSSIBLE INJURY AND EQUIPMENT DAMAGE.
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Figure 12 Figure 13
Belt Tension Gauge Using Belt Tension
Gauge

DEFLECTION “O" RING

6.

8.
9.

10.
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PLUNGER

LOAD “O" RING (@) o

\
DEFLECTION
“O" RING

Place the detergent-and-water solution in the sprayer. Be sure to follow
these guidelines if a high-pressure sprayer is used: (1) minimum nozzle
spray angle is 15 degrees; (2) spray solution at 90 degrees to the coil
face; (3) keep sprayer nozzle at least six inches from the coil; and, (4)
sprayer pressure must not exceed 600 psi.

Spray the leaving air side of the coil first, then spray the entering air
side of the coil. Allow the detergent-and-water solution to stand on the
coil for five minutes.

CAUTION: Do not spray motors or other electrical components. Moisture can
cause equipment failure.

Rinse both sides of the coil with cool, clean water.
Inspect the coil. If it still appears to be dirty, repeat Steps 7 and 8.

Replace all unit panels and parts, and restore electrical power to the
unit.

Fan Belt Adjustment

Fan belts on both the supply and exhaust afr fans must be inspected
periodically to assure proper unit operation. If frayed or worn, the belts must
be replaced. Be sure to install a matched set of belts to ensure equal belt
length. Do not stretch belts over the sheaves; instead, loosen the adjustable
motor mounting base.

Adjust fan belt tensfon using either a Browning or Gates gauge, or equivalent.
(See Figure 12,) These instruments are used as follows:

1. Measure the belt span between the sheaves and set the large "O" ring at 1/64

inch for each inch of belt span.

2. Set the load "O" ring at zero.
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Table 7

Belt Tensioning Air
Handler Deflection Force
Indoor Fan 174" 4 Lbs.
Exhaust Fan | 1/8" 3 Lbs.

3. Place the large end of the gauge at the center of the belt span. Press down

4,

5.

until the large "0" ring is even with the top of the next belt., A
straightedge may be placed across the sheaves, if desired, as a reference
point. See Figure 13.

Remove the gauge. Note that the load "O" ring moved from zero and now
indicates a number on the plunger scale. This number represents the pounds
of force required to deflect the belt.

Check the reading against the "Deflection/Force" values shown in Table 7. If
necessary, readjust the belt tension or call a qualified service
organization.

CAUTION: Proper adjustment of fan belt tension is important to ensure optimal
unit operation. Over or undertightening of the fan belt can result in belt
slippage and excessive wear, sheave misalignment, and possible failure of fan
motor mounts.

Note: Whenever a new fan belt is installed, be sure to check fan belt tension

at

least twice during the first day of operation. Normally, there will be a

rapid decrease in belt tension until the belt is "run in". After the first day

of

operation, the belt should be checked on a monthly basis.

Limited-Period Shutdown

and Start-Up Procedures

Use the procedure outlined below when the unit must be shutdown for 1imited
periods of time:

1,

2.

Turn the thermostat system switch to the OFF position. (Leave the fan switch
set at AUTO.)

Verify that the unit disconnect switch is closed; this will permit the
continued operation of the compressor crankcase heater.

WARNING: THIS PROCEDURE IS NOT APPROVED FOR MAINTENANCE OR SERVICE
SHUTDOWN! OBSERVE THE SAFETY WARNINGS PROVIDED IN THE "MAINTENANCE"
SECTION OF THIS MANUAL; FAILURE TO DO SO MAY RESULT IN HAZARDOUS
CONDITIONS AND POSSIBLE INJURY OR DEATH DUE TO ELECTRICAL SHOCK OR
ENTANGLEMENT IN MOVING PARTS.




To restart the unit after a brief shutdown, simply adjust the thermostat system
switch to the desired mode of operation (i.e., AUTO, HEAT, or COOL).

Seasonal Start-Up

Procedure

Whenever the unit has been inoperative with the disconnect switch open for
four hours or more, use this procedure to start the SPHA unit:

1. Complete the prestart-up checks listed below:

WARNING: OPEN AND LOCK UNIT DISCONNECT TO PREVENT INJURY OR DEATH FROM
ELECTRICAL SHOCK OR CONTACT WITH MOVING PARTS.

0]

(]

(]

(1
0]

Q1

0]

(]

]

(]

Trace unit circuitry to ensure that actual wiring agrees with the "as
built" wiring diagrams provided with the unit. The information in the
title block of the wiring diagram should match the data appearing on the
unit nameplate.

Verify that actual 1ine voltage at the unit falls within the utilization
range specified on the compressor and unit nameplates.

Ensure that unit fuse protection, all field-installed wiring, and the
unit disconnect switch are sized properly (i.e., per all applicable
codes, unit wiring diagram, unit nameplate, and the recommendations in
the "Installation" section of this manual).

Inspect all wiring connections; connections should be clean and tight.

Rotate all fans manually to ensure that they move freely. Blower wheels
and fans should be properly positioned and securely attached to the
shaft. Airflow must be unobstructed.

Inspect fan drives for proper alignment, and fan belts for proper
tension; check sheave setscrews for tightness.

Check refrigeration circuits for leaks; the entire length of each
refrigerant circuit should be leak-free. (If leaks are found, correct the
problem and weigh in a new charge of refrigerant.)

Verify that all ductwork is properly insulated and lined with a vapor
barrier.

Ensure that the unit filter is in place, or that properly sized filters
are installed in the return air duct system (or return air filter
grilles).

Inspect the condensate drain pans and drain piping to be sure that they
are clear and will carry away all water.
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2,
3.

4,

Adjust the thermostat system switch to the OFF position.
Close the unit disconnect switch.

Allow the compressor crankcase heater to operate for a minimum of eight
hours,

CAUTION: Whenever the unit disconnect switch is opened during routine
maintenance or servicing, power to the compressor crankcase heaters is
interrupted. If the crankcase heaters are NOT recycled for eight hours
before start-up, compressor mechanical damage may result.

Adjust the thermostat temperature indicator to the desired setpoint.

Set the thermostat system switch to the AUTO position (i.e., or HEAT/COOL as
desired).




Trouble
Analysis

Troubleshooting
Chart

The chart on the following page(s) is provided to serve as an aid for
identifying the cause of any system malfunctions that may occur. To use this
chart properly, find the appropriate complaint or symptom listed across the top
of the chart. Then trace down that column to the letters listed there. To the
left of each letter is a brief description of one of the possible causes of the
problem; to the right of the letter is a suggested action for correcting the
problem,

Notice that the symptoms are grouped according to type: refrigeration cycle
complaints are 1isted first, followed by defrost problems, electric heat
problems, and economizer complaints.

The probable causes listed on the left-hand side of the chart are also grouped
by type. Electrical malfunctions are 1isted first, followed by electric heat,
economizer, refrigeration, compressor, and fan-related problem origins. Notice,
too, that the items within each group of causes are arranged from most to least
1ikely to occur.

As mentioned earlier, letters are used to key the symptoms, causes and
recommended actions to one another. These letters represent the unit's modes of
operation:

Mechanical Cooling Cycle

Mechanical Heating Cycle

Optional Electric Heat Cycle

Optional Economizer Cyicle

Both Mechanical Cooling and Heating Modes

DOoOmMmITO
naunnn

For your reference, this legend is provided at the top of the chart. Along with
the legend is a note indicating that the charts assume that the thermostat
system selector and fan switches are positioned at AUTO.,

If operating difficulties are encountered, be sure to make the following
preliminary checks before referring to the troubleshooting chart:

[J Check the room thermostat to ensure that it is properly set and receiving
control power.

[1 Verify that the unit is receiving electrical supply power, and that the
fuses are intact.

[] Check the filters; they should be positioned properly, and be free of dirt
and debris,

After completing the checks 1isted above, be sure to inspect the unit for other
obvious causes of trouble such as broken fan belts, a clogged coil, restricted
air ducts, and the 1ike. If everything appears to be in order--but the unit
sti11 fails to operate properly--refer to the appropriate section of the
troubleshooting chart.,



Note: The troubleshooting chart that follows is provided solely as a guide

for determining the cause of mechanical failure or malfunction. When mechanical
problems do occur, however, Trane recommends that trained service personnel be
contacted to help ensure proper diagnosis and repair of the unit.

WARNING: OPEN AND LOCK UNIT DISCONNECT TO PREVENT INJURY OR DEATH FROM
ELECTRICAL SHOCK OR CONTACT WITH MOVING PARTS.




)
QWMINT /SYMPT

W

i

LEGEND

C = MECHANICAL COOLING

H = MECHANICAL HEATING

E =OPTIONAL ELECTRIC HEAT

0 = OPTIONAL ECONOMIZER

B =BOTH HEATING & COOLING
(MECHANICAL)

i

Compressor Off/Indoor Fan On/Outdoor Fan(s) On
Compressor Off/Indoor Fan On/Outdoor Fan(s) off
Compressor On/Indoor Fan Off/Outdoor Fan(s) Off

Unit Will Not Defrost after 45-min. Inhibit Period Expires o
Defrost Cycle Does Not Terminate After 5 Minutes

Electric Heat Functioning During Cooling Cycle

Electric Heat Does Not Cycle On And/Or Stage

0/A Dampers Will Not Go To Minimum Position

Compressor On/Indoor Fan On/Outdoor Fan(s) Off

Compressor On/Indoor Fan Off/Outdoor Fan(s) On
Unit Not Functioning In Proper Operating Mode

Compressor Off/Indoor Fan Off/Outdoor Fansi(s) On

t o 2
5
HHE
5|3 3 8
HE a £ 3
HF tls HE H g
. 5 ele & 3 - i -]
THERMOSTAT SYSTEM @ 5 =
SELECTOR & FAN SWITCHES g 2l g |28 3 £ é g §
ARE POSITIONED AT “AUTO" 3 2lé z ARREEEHE i % O
. IRERHHE SRR HHE
E a o Sla|a|a ; ° 3 2 2 3
= z 3 £ |3 s 3 3
PROBABLE CAUSE 5 5 §|3|% g E § 5|8 a &l 5 RECOMMENDED ACTION
i ; I F
Disconnéct Opériz Fuses Bldwm or Faisty e s Check for Grounded Circuits, Faulty Wiring, etc.
Unit Power Circuit Fuse(s) Blown B B8
Control Circuit Fuse(s) Blown B Check for Grounded Circuits
Control Power Transformers(s) B8 Check for Grounded Circuits

Loose Connections; Faulty Wiring

Repair or Tighten as Necessary

Low Voltage Condition

Voltage Imbalance (Single-Phasing)

A Voltage Is 2%

Wrong or Defective Room Thermostat

Use SPHA Thermostats Only; Replace If Necessary

Faulty Compressor Contactor

Faulty Indoor Fan Contactor

Faulty Reversing Valve/Cooling Relay

Check Operating Pressure; Replace As Necessary

Faulty Reversing Valve Solenoid(s)

Replace Reversing Valve Solenoid(s)

ELECTRICAL MALFUNCTIONS

Faulty Low Ambient Cutout

Faulty Low-Temp. Heating Relay

Discharge Line High-Temp. Cutout Tripped

Do NOT Manually Reset w/o Checking Cause

Faulty Defrost Circuit Control Board

Faulty Defrost Relay

Faulty Thermistor Sensor(s)

Faulty Electric Heat Contactor(s)

ELECTRIC
HEAT MAL-
FUNCTIONS

Faulty Electric Heat Time Delay Relay(s)

Enthalpy Control Failed/Faulty

Faulty Economizer Mixed Air Controller

Faulty Economizer Comp. Lockout Thermostat

ECONOMIZER

Faulty Economizer Actuator

MALFUNCTIONS

Economizer Damper Linkage Damaged/Binding

Undercharge of Refrigerant B Charge Only by Weight

Overcharge of Refrigerant B Re-Evacuate and Charge by Weight

Wrong Type of Refrigerant in System B Use Only R-22

Noncondensibles in System B Evacuate and Weigh In Correct Charge

Oil Overcharge Remove Comp ; Drain Oil; ge to
Correct Oil Level

Liquid Refrigerant Floodback

Liquid Refrigerant in Compressor(s) at Start-up

Check Crankcase Heater(s) for Proper Operation

Plugged Filter Drier(s)

and ge by Weight

Expansion Valve Faulty or Improperly Adjusted

Faulty Expansion Valve Sensing Bulb

Replace Power Element

REFRIGERATION MALFUNCTIONS

Expansion Valve Sensing Bulb Improperly
Insulated or Installed

Faulty Check Valve (Stuck Open/Closed
or Leaking)

Plugged Circuits or Distributors

Faulty Reversing Valve

Replace Reversing Valve

Unit Operating in Defrost Mode

Observe Normal Operation; See “Electrical
Sequence of Operation”

Compressor Internal Motor Protector(s) Open

Allow Time for Control to Reset

Compressor Motor Windings Open

Replace Compressor

MAL-
FUNCTIONS

O

Compressor Mechanical Failure

Replace Compressor

Compressor Isolator(s) Loose

Tighten Isolator to Proper Torque

INDOOR/OUTDOOR FAN
MALFUNCTIONS

Indoor Fan Motor Failure

x
o
x
(3}
[}

Allow Motor to Cool: Check Continuity;
Replace if Necessary

Loose or Broken Fan Belt

Correct Belt Tension; Replace if Necessary

Indoor Fan Running Backwards

Reverse Motor Power Leads

Indoor Airflow Low

Check Filters; Clean Coil if Necessary

Outdoor Fan Motor(s) Failed

o |x|x|=x
x |o|o]o
olx|x|x
x |o|alo
zi{slolo

Allow Motor to Cool; Check Continuity;
Replace if Necessary

Faulty Outdoor Fan Motor Capacitor(s)

x

Outdoor Fan(s) Running Backwards

o
x
o
X
x

Outdoor Airflow Low

Clean Coil if Necessary

PRINTED BY PRODUCTION SERVICES — LA CROSSE
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Cyhnder

i
MODEL K, KU - 10 3/8° DIA. FLYWHEEL

_MODEL KC - 13 1/2" DIA. FLYWHEEL

RESSURE |’ CEM | JTSREM
g:\’ o R E(gst) RPM -1 pispL. M?;‘Z’;"gh"y-
p oI o 50 530 59 3.0
vy 50 790 T ) T e |
1 125 . 560° Y 64 | 3.2
150 500 57 2.8 N
. 50 1150 134 67 l.o:"
112 [ 125 870 9.9 S0,
150 860 98 - 50 X
- 125 1150 13 - 677 .| *
2 150 1060 120 62

Drrts Lisi k7 2

'.-::. Y ¥L: (Reu. 97)
oadmg Hehﬁ .

’, Streae 2}

11732 B . -
L | F 4

Shlppmf> Carton . .. 443”2 x 1" }/2x 12 (approx.2” ;

INSPECTION: Check for possnble damagé in transit

run-out or wobble may be due to a flywheél cracked
in handling. Report any damage 10 dehvermg carner
‘at once.

MOUNTlNG: Lozaxe to provide the.éompressor intake
and flywhee: fan with cool, clean, dry air. Remove all
shipping skids. Place the unit on a solid base with the
flywheel at least 6 inchés from a wall.

HORIZONTAL T~ 'KS: Use o:e of the following:
1) Mount lcgs on propeily selected vibration isolators
“ . (consult dealer for recommendations). 2) Mount and
: level the assembly using Emglo tank Jevelers. 3) Care-
fully shim legs to level and ~'low the assembly to
stand free (not t.ited to floor).

NERTICAL TANKS: Level the assembly and bolt
the legs directly to the floor.

ATIOI\QCompressor‘ls shipped wi’1out »

reasonf ofy. level fQ(, proper lubrication.

p o7 T OPERATION AND CARE.
z R % AND SPL £D: Never vpatate pump at Che g level and if necessary ac
E’ o TS peeds in gacess of those recommended bring level in base to the upper mark
, ) e SR WY

‘A safety valve must be installed in
eve: oty georassembly.

_F any unusual noise, failure to
.ng;'vnbranon or belt slippage and
-2~ of a seridus nature can develop.

WEERLT: Exer: . tiler elements and if dirty,
remove, tap filters « = hard surface to remove dust.
™ place if necessar

e

. . : INSTALLATION AND STARTING : 4

and sc > that flywheel turns freely by hand. Flywheel .

* vour local Emglg Distributor.

Lovidess 1‘ ablé lub :
e SAE 30 for 5510 I

AlIR P}PlNG For maximum™ noise isolaticn, mclud?L
~a secticq of rubber or flex-metal hose between (hq-. '

arting compressor, fill the crankcese m mu-

i arrow on pulley) for ef cooling
upper or full Gi! level mark ‘“ompressor m: beﬁ._‘

Crankcase capacity. Approx. /2 Qt. ‘l/2 Lit

For.heavy duty operation, the use of E
Compfessor Oil will provide, sperior lubrication
and extend the life of ;cui" - ~apressor. ‘Emelo
Compressor Oil is availabe from the factory s

.
Emglo Compressor Oil:

Napthenic Base
N-100 for amblent temper. tu -es above 32° (v °C)
enttemperati s belsw 320 2C)

€[ itter .« “vation,

tom “‘ Wlll

fon of rotation should_ be gp,pm

Keep compressor clean for efficient

MONTHLY: Check and tighten all bolts as required.
Check air connections and joints for leaks — tighten.-
if necessary. #

EVERY THRcE MO#S ‘Drain anc 1" - base ’
with ew oil. Continu v operating comn.  Ors in 1

dally nse and uhits subject to heavy duty sk.o ..« have
oil ct,anqed monthly.

[\ (S '.:'.'T\ROUBLE J'DOTING GUIDE LOCATED ON BACK COVER




Model KC has
larger flywheel -
See description
col'mn for proper

part num {
identifica ;

Model K- L50 -
Model KU *See Below |

* MODEL KU
INTAKE VALVE UNLOADING HEAD

FOR C NT RUNNING CONTROL .
" g
" M o
o - =

LUSO T

K146
K47 DISCHARGE

Intake Filter-Compressors with seri
with prefix letter "A". May be replac
| filter assy G154 (above) '




" 5 PKRTSHST NODEL K & KU
Includes Model KC with larger diameter flywheel -
:Eejn ordering parts, please give compressor model, ser ber, and parts number. Ord::r assemblies

possible. Quantity required indicates pieces required foa complete pump repair

QTY. DESCRIPTION - PART ary.
REQ'D. (Torque specs) .. No. REQD. : -
K1 1 Crankcase ). 4 1 Head (Start-Stop
K2 1 Bearing Plate L51 1 Head Gasket -
L3 1 Bearing Plate Gasket .031 K52 4  Head Bolt 5/16-18x2 W4 [ 2ft.- lbh
K59:1 2  Stud Bolt 5/16 x 18 x 2 1/4 x 5/8 !
L4 1 Bearing Plate Gasket .016 . *L53 1 Filter Mount (Obsolete « uie C =4)
K6 4  Use #120-1002 Bearing Plate "~ G54E 1 Filter Element Only
Bolt 1/4-20x5/8 [10 ft.-Ib] G54EP 1 Pacxage of Four Filter Elements
K8 6  Use #120-1017 Crankcase *L54 1 Filter Cover (Obsoue - lise G1..>4) i
Bolt 5/16-18x3/4 [15 ft.-Ib] *L54E 1. ‘Filter Element'y o
K9 2  Main Bearing *L55 " < "1 Filter Nut =l
KT1E 1 Oil Seal 1 1/2" 160 1, . Use #122-1044 ‘;.’8‘;f}—~ N
K13 1 Use #122-1045 LU8O 1* “Head-Unlnader Ty, *-.
, Oil Drain Plug 1/4 NPT KU81 2 .Unloader-Piston
K14 1 Fill Cap (Includes K15) KU82 2. "O"Ring
K15 1 Fill Cap Gasket KU83 2 - Unloader §gring . |
K16 1 Breather Valve KU84 2  Unloa asher Coint |
K17 1 Breather Valve Retainer KU85 2 Unloader Retainer - ' ‘
K18 1 Breather Valve Stud Kugse . 1 Use #121-1032
K20A 1 Crankshaft ..o " 1/4 x 1/8 Tube Elbow
L21K 2 Connecting Rod (Includes L22) : |
L22 4  Rod Bolt w/Lock Washer ASSEMBLIES
1/4-20 x 1 1/4 [10 ft.-Ib] K100A asket Set L3, L4, K31, L41, L51
1 10 3/8" Flywheel (nciudes K25) (sin '8 K101 _J ' PaIRKit-Model K includes
1 10" Flywheel (includes K25) (s/n *A") _ T , K133, (2) K145, 1
1 13 1/4" Flywheel (Model KC only, s/n *A"j3 K1 '
% - K101G 1
1 13 1/2" Flywheel (Model KC only, s/n *B")  KU101 1 |
1 Flywheel Key (spirol) @ ks
1 Cylinder % _ 01G 1 E
; gi)él;gger Sas 1.  Breather Assembly
: _ ) - 2  Piston, Pin & Rings
4  Compression Ring o
» (chamfer on top side) K133 1 Plston Ring Set
2 Oil Ring with Expander RS o0
5 Piston Pin L140 1 Valve Plate with Valves
4 Pir Bitaingr & includes L41 & L51 Gaskets
1 Valve Plate - K145 2 Suction Valve Assemblys
1 Valve Plate Gasket 4 includes K47, K45, K44 p
Cecge Valve Retainer K146 2 Discharge Valve Assemb '
4 "¢ Valve Bumper includes K47, K46, K44, ;
P Valve Spring Intake G154 i@ Filter Assembly
2 Valve Spring Discharge LU180 ; Unloading Head LUB0 w/Unloaders
4

A

Valve Disc - Kui181 Unload sembly includes KU81,
_ - KU82, , KU84 & KU85
o (0) Oil L:e ght Gauge, Factory Inst.

“

oumps with: serial number starting with prefix letter *A", pumps manufactured after 5/92 have serial
rrefix "B" I T v
sl wn.on urawing

URRENT PRICING MAY BE OBTAINED BY CONTACTING YOUR LOCAL EMGLO CISTRIBUTOR OR BY CALLING THE FACTORY.
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, AiR COMPRESSOR " AINTE
f ‘s TRGUBLE sHOOTI

A

E
-
-%
A
<

P

e & 3

| A COMPRESSOR “NOT MAKING ENGUC 1 A

1. Drgin gxir tan d measure pun:, °* Q,‘Tr’ﬁ\e. Compare with proper ti : .
If time is O.K Omp: 2ssor may be i. : small for apgkamwmgg?;ti;znsfer:ssjg wr'n’?ngall (se; ; :ct':y
2. Test for leak§in air lincs, tank, . .pressor fittings. Soap suds solutiomworks well. ‘ m"ﬂ" &
ter elemen_t — remove, cl:an or 1eplace. Intake air must be free of’comamina‘.-'n S"}l as
Ws out of intake. Intake valves roi iea.1g. Remove and clean. Polish disc on ..:c emer: rloth ( 00)
ce worn parts . ~inplete valve pia” § _c2ir'idy can be obtained as a factory exchange at low ¢qst ;
valve or disch.rge “ubing clogecd. C. ans . replace. . LQ““»',. :

# ZXCESSIVE OIL CONSUMF!-J¥ | (M- - ~iI sonsumed per hour of operation.)
. Cloggcd air intake iilter. Clean or .~ .. ek
3 l;!fe! icr or dirty oil — see recommendations in instructions. ok
. Piston rinv* worn or sticking. Remove rings, clean grooves. Check ring wear b i ing i i
e A g 8 ; - Lhe : y pushing ring into cylind
New ring »* 1 zonisapprc.iz .e.y .007 to .017 inches. (Operation is O.K. to .060.) Sl‘aggergnngiz ps w(}:l)é;l]nin:{aﬁ?;;

5. Deep .. . «n ylinder wall. C=ised by lack of oil or dirt in oil. Hone (.015 m: i
| 5 all. L4 3 . 4 ax. on diameter) or repl
€ O g\ . .ur.Someoilisal . fon in air li L Jeplace:
i . :.i -, 1 is always present."Clean accumulation lp air lines and tankm.rAdd air line filter or clean
Headdy - niate gasket leaking betwcen cyliuders. Remove head and check.

2 atner v = by blowing or washing away oil or dirt. Valve should move freely in retainer with about 1 /16’ trave,
...egﬁ’ce it .ieccssary. - : §
9. i pressor with cor~tant running control unloaded more than 60% of the time. Gonsider start-stop or dual control.

4 i@ﬁ' KC “-eather not operating p.operly (Part #K16) — oil blowing out-.breather or crankcase bolts. Clean

N

E F LAY CLIN PSR /OIR | S
o e N e — . : - : . .
| | .'\rman Fas! - .ter mixing with onl.n'_\ tank or possibly in-crankcase. Change oil and /or drain tank. Move
’ ‘o r.»Drgssor £l iake to lower humidity source or cooler area. Increase intake pipe one size for every 3 feet -
‘ ‘< tp short. " '
water is.a normal vy-, "oduct when compressing moist air. A compressor does not ‘‘make water’’. Cooler & dryer
intske air or use of aftercooler /dryer devices on discharge air will reduce ‘‘water’’. ;

- [ F. NOISE, KNOCK OR VIBRATION

[ 2. Flywheel wobbles. Cr flywheelgr !:=nt shaft. Replace.
?. Flywheel or pull® .&emove, ly locu ° on shaft. Re-install with new key.
E < l.oose ¢+ wor ] d or piston,pin. Tighten c- replace.
5% s T O T m. starter chatter. smpch for greater differential or replace.
o & .djust tension on slotted platform. ~ S
x 7. 305 (carbon, dirt, piece of gasket) on top@f piston. Rem~ve cylinder head and check. To increase head

eLs.

l‘h to burn if touched.)

isure. Reset pressure control.
um 6’ flywheel clearance.

crankcase gaskets. .-not head gas

Eau arid‘décharge line normall

<o

CR "G a
”“ S " (
"~ 1. Compre: or operating in excess of rated dis
. Poor ventilation. Provide cooler location. Allow:
. Imccrrect rotation. Check flywheel arrow. Reverse molor. -

1

2

3 .

4. Discharge valve or head gasket leak. Remove and clean‘&g. Replace. (Head bolt 22/25 ft. Jb terc
5 lac
6 A

. Restriction in discharge line or checkvalve. Clean or rep
."Low oil. Check!!!

[ H. COMPRESSOR “SLOWDOWN" OR “an : T ey
'8 k that supply voltage matches motor, 1.¢., 115 volt supply with motor connected for 2}0 volts or 208 supply

i 230 volt motor. e

sure actual voltage at the motor while the compressor is under load (starting up or at high pressi. ). If voltage

ore than 10% below motor nameplate rating, relocate compressor closer to main switch panel 2 - i/or i ivide  wu |

avier wiring. Check with: electric power company. : ‘ -

Vee belt slipping. Adjust tensigg by moving motor. Clean oil from belt. ; i’::»

Operating pressure set highe design pressure. Reset control.... - . g

If flywheel cannot be turned and (drain tank tgeliminate back pre. - 2), check oil level. If “‘frozen condition

c:ists after cooli@edown and adding oil, “igassemBte com.pressor an~d‘replace damaged comp-nents. After com
iod, ‘freezing is cause;ﬁ%f adequate ~lean lubricatioff®

pressor ‘‘run in’
6. Gas Engine D ompressors: If eng.,ix‘) s*during acceieration, increase engine idle speed. On
elow clutch engagement speed; (approx. 1900 RPM).

) BN

equipped with-a clut aintain idle speed

T
= IlE U 0 ; 1269-14
E','.qﬁ ‘Cﬂ, O 03 Industrial Park Road, Johnstown, PA 15904 Filtﬁ%%;_

Copw ot 1992 EMGLO AIR COMPRI 55uRS. D= _ ibject fo change without notice.

AL RS
o ¢
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8.

LOCAL REPRESENTATIVE

Roof Top Untis, Air Handling
Units, Unit Heaters, Coils
and Radiation

Plumbing Fixtures, Steam Meter,
Hot Water Heater, and Electric
Water Cooler

Pumps, Convertor, Steam Specialties
and Sewage Lift Station

Pipe and Duct Insulaiton

Control System

Testing and Balancing of Air and
Water System

Air Compressor and Air Dryer

Exhaust Fans and CO2
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