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Processing

Air and Oxide Flow Dt e Smelting

Battery Saw

Battery Shredder

Belt Conveying Head Pulley .
Blast Furnace Slag Tap Controls
Bin and Hopper Ventilation
Boot Wash Station

Bucket Elevator Ventilation
Central Vacuum System

Clean Clothes Air Shower
Controls for Lead Tapping and Molding o

Refining and
Casting

Environmental
e Controls

L. Maintenance

Engineering
Controls

Local Exhaust
i Ventilation

Conveyor Belt Enclosure " -} Diagrams
Conveyor Belt Loading i ¢ Supplied Air Islands
Conveyor Belt Ventilation _ : _ Process Controls
Cross-sectional View Blast Furnace View full size Cross Section of a OSHA
Cross-sectional View Reverberatory Furnace Typical Furnace diagram

Requirements
Dross Pot Hood

Dross Storage Ventilation

Fixed Supplied Air Island

Filtered, Tempered, Supplied-Air Cab
Furnace Lead Tap Controls

Furnace Slag Tapping Hood

Hood for Cup Type Surface Grinder and Wire Brushes
Hydraulic Tuyere Punch

Hygiene Facility

Ingot Casting

Mechanical Drossing

Modified Local Exhaust Ventilation System
Moveable Exhaust Hood

Portable Tool Exhaust

Refining Kettle Enclosure

Regenerative Sweeper

Reverberatory Furnace

Scrap Barrel

Screw Drossing

Scrubber

Secondary Exhaust Hoods

Shoe Cleaning Machine

Slag/Dross/Skim Hood

Supplied Air Island

Tumbler

Typical System Low Volume - High Velocity
Vacuum Truck

Work Bench

O 0O 0O O O OO O0OO0OO0OO0OO0OO0OO0ODO0ODO0ODOBDOOOOOLOOOOOOO OO OO OOOoOOOoOOOoOOoOOoOOoOOo




| eTool Home | Raw Materials Processing | Smelting | Refining and Casting |

| Environmental Controls | Maintenance | Engineering Controls | OSHA Lead Requirements |
| Scope | Definitions | Additional References | User Guide | Credits |

@ Back to Top www.osha.gov www.dol.gov

Contact Us | Freedom of Information Act | Information Quality | Customer Survey
Privacy and Security Statement | Disclaimers

Occupational Safety & Health Administration
200 Constitution Avenue, NW
Washington, DC 20210



Air and Oxide Flow

Combustion
(To Atmosphere)

Combustion
{If Gas Fired)
{To Atmosphere)

Lead Fead

‘I Stack

Exhaust
Fan

=+ Air/Lead Oxide
= Lead Oxice




Enclosure Hooding - Battery Saw Emission Control

Cracked Batteries To Be

' Ventilation Exhaust
Hote: All Ductwork to be Fiberglass
Emptied ;

Reinforced Plastic or Pohyvingd Chloride or
Other Acid Resistant Material

Battery Saw

Cloth Dampener

To Reduce Spray from
Saw (Typical for Inlet and
Outlet)

Dizconnect Switch
to Battery Saw

Battery Saw Enclosure (4"
Thick Reinforced

Access Door - Concrete Throughout}

For Access tothe Saw
Cutting Equipment
Inzide

‘"“-— Whole Batteries to be

Cut

Floor Drain to Acid Waste Water
Treatment System - Slope Floor
Ingide Enclosure to Promote
Drainage

]

Design Characteristics:

- Provide capture velocities at openings of 350 -
500 FPM

- Duct velocity - 3,500
Application Tips:
- Provide draing in ductwork

- All air moving/handling equipment to be
sulfuric acid resistant



Shredder Building

SIDE VIEW
.—___ = - = —— -——|
= = o ]
: Hopper
4y and Drive Shredder
g and Drive
1 1/2" @ Pipe

2 f— Railing

Trench
Cieain &" Cone. Slab

L 47 x 47 x W4 x W4 Reinf.

12" Concrote
Wall

PLAMN VIEW

——— B —

= P = - E _—'—-1U
m"— Lab. Emerg. Spray

Unit (Wall Mounted)

MEZZANINE FLOOR
- 112" (4) Way Safety R FI. -

Hzidn

Emerg. Shower and
Eye Wash Below

Shredder
Drive Cover

R:.i!ing [

== == === = =

Hopper L == ==

E of Shedder

Drive —=—"" i

Mechanism

S -

Battery Shredding and Emission Control

Application Tips:

o Provide local exhaust on shredder.
o Provide building exhaust to keep fugitive emissions inside the building.

Design Characteristics:

Q = 350 cfm/sq. ft. hood opening



Toxic Material Belt
Conveying Head Pulley
Totally Enclosed Conveyor,

Leakage Factor Depends on
Type of Construction

Settling Box

Internal Skirt Board

Troughing Belt

Cleanout and Inspection
Doors

Scraper Conveyor

Return Belt Scraper
or Brush

Q = 250 cfm/ft* of open area
Minimum duct velocity = 3500 fpm
hg = 0.4 VFy

American Conference | Dage: 1 - 91

of Governmental
Industrial Hygienists | Figure: VS8 - 50 - 21

From American Conference of Governmental Industrial Hygienists (ACGIH®), Figure VS-50-21, Industrial Ventilation :
A Manual of Recommended Practice, 239 Edition. Copyright 1988. Reprinted with permission.



Enclosure Hooding - Blast

Furnace Slag Tapping Controls Furnace

Exhaust to
scrubber

Butierfly damper.

Pivoting
launder
COVer

Exhaust to .
serubber — Crucible
Butterfly damper Slag tap ladle
iy Hinged side access doors
Pivoting : 5
launder (typical both sides)

cover

Crucible

Slag tap ladle

Hinged front doors

Design Characteristics

* Transport velocity mn ducts: = 4000 fpm
* Enclosure to provide capture velocities at
opening of 350 - 500 fpm



Bin and Hopper Ventilation

Enclosed Loading Point

Minimum Duct Velocity = 3500 fpm
Q = 200 cfmift® of all open area

hg= 0.25 VPy
MECHANICAL LOADING

Belt Speed Flowrate

Less than 200 fpm - - - - 350 cfmift of belt width.
Mot less than 150 crm/ft* of opening.

Owver 200 fpm = === 500 cfmift of belt width.
Mot less than 200 cfmift® of opening.

Booth to Accommodate Barrel, Bag, etc.

Booth to Cover as much of
Hopper as Possible

Grate Bars

Minimum Duct Velocity = 3500 fpm
Q = 150 cfmift® Face
hg=0.25VPy

MANUAL LOADING

American Conference Date: 1-91

of Governmental -
Industrial Hygienists | Figure: VS -50-10

From American Conference of Governmental Industrial Hygienists (ACGIH®), Figure VS-50-10, Industrial Ventilation :
A Manual of Recommended Practice, 23" Edition. Copyright 1988. Reprinted with permission.



Boot Wash Station

Long Handled
Water Fed,

Flexible Hose
Scrub Brush

)

Spring Loaded, Guick-closing

Shut-off Valves

Wash Water
Imput i

Water Fed Steel
Brush Holder

Anchored to Grate

Bar Grating
(Removable

for Sediment
Clean-out)

Treatment Plant

5{)wﬂlnw to Wastewater

Steel Collection/
Sedimentation Box



Bucket Elevator Ventilation

Alternate Exhaust Point

Preferred Exhaust
Point

|
Additional Ventilation for ety
Hopper, Bin, or Screen _| : .

see Vs-50-10 & V5-93-01

45° - g0°

Take-off Detail

)
Fa
i
i

For casing only
G = 100 cfmift® casing cross section I Additional ventilation
Minimum duct velocity = 3500 fpm for conveyor discharge.
he = 1.0 VP or calculate from "'-fj\\:r“"(‘TH Sea below,

individual losses :T'

i
|
|
I
|
|
b > Tight Casing
I
|
I

| \

: i

: i

| I

| i

1

i i L

1 ! ;\f
Take-off at top for hot materials, I : ;
at top and bottom if elevator is over ' i 45° - BD*

- % |

30 ft hight, otherwise optional. | | —e

| |

.Ir’ i \]

1 i

L i

L o

Conveyor Belt Discharge Ventilation

Belt Speed Flowrate

Less than 200 fpm | 350 cfm/ft of belt width. Not less than 150 c¢fm/ft* of opening.

Ower 200 fpm 500 cfm/tt of belt width. Not less than 200 c¢fm/ft’ of opening,

Date: 1-91

From American Conference of Governmental Industrial Hygienists (ACGIH®), Figure VS-50-01, Industrial Ventilation :
A Manual of Recommended Practice, 239 Edition. Copyright 1988. Reprinted with permission.



Central Vacuum System

Vacuum Line
(Typicaly

Storage Area

Lead Ladles
Refining Kettles

Blast Furnaces
Casting Lines

Cyclone
Separator

Yacuum

Praducer Bag Separator

Hotes:

-Locate exhaust outside

-Overdesign for lead transport

-Provide ample hose and attachments at each access point
-Provide access point close to areas of high dust
concentration

Ventilation
Exhaust



Clothes Cleaning Air Shower

Side ;

Exit Door ]

Access Panel
{MNepa Filters)

y

Panel

Access Panal
(Prafilters)

Mechanical
Unit
Supply
Air Nozzie

Return Air

EXPANDED VIEW

Design Characteristics

* Check with supplier.

Application Tips

+ Install at entrance to clean-rooms, lunchroom, etc.

Supply Air
Dust

Return Air
Plenum

= Allow time for full use by employees,
* Provide daily cleaning and maintenance.

e —— e — ———— — — =}

/

B

/—"’

e

-

ASSEMBLED UNIT



Controls for Lead
Tapping and Molding i

BLAST AIR

% =

3 =

< =

s S — TUYERES

s &5

=

TAPPING
HOOD
LAUNDER
HOOD
_— WATER FILLED
] STEELTUB

F:iflli\lDG _‘_ Yolumtric flow rate:
HOOD Mold filling hood (T1) - 1650 cfm

Launder hood (T2} - 2460 cfm

Metal tapping hood (T3) - 3660 cfm

Proceedings of the Symposium on Occupational Health Hazard Control Technology in the
Foundry and Secondary Non-Ferrous Smelting Industries, U.S. Department of Health and
Human Services, NIOSH Publication No. 81-114 (1981).



Section Through Conveyor Showing a 20° and 45° Troughing Idler,
Chute, and Sealing Skirt with Idler Guard

Walls of Sand Hopper,
Sealedas Shown

Belt Troughed to
Carry Load

Clamp Strip il . : Idler Guard

Rubber Seal——4/ i _ R, _-Side or "Wing"
: i A dler

Belt is Rum
Flat on Return
Strand

Trellex Dust
Sealing Fabric

Section Through
18 ~ BF




Toxic Material
Conveyor Belt Loading

Square Settling Box
(Designed for 150 - 200 fpm Velocity)

Exhaust Duct —\@
|

Internal Dust

Shield Inspection Door

Rock Box

Completely
Enclosed
Conveyor

\ \— Bxiol Loading Chute

\ Clean-out and Inspection

&

Flexibie Skirt

Board Troughing Belt

Q = 250 cfmift® of open area
Minimum duct velocity = 3500 fpm
hg = 0.4 VPy

American Conference | pate: 1 -91
of Governmental
Indusirial Hygienists | Figure: VS - 50 - 212

From American Conference of Governmental Industrial Hygienists (ACGIH®), Figure VS-50-22, Industrial Ventilation :
A Manual of Recommended Practice, 23" Edition. Copyright 1988. Reprinted with permission.



Conveyor Belt Ventilation

.

|

45"
neo Elevator
24
iy e .exhaust *
¢ o N(SemVS-850-01)

Close face to et

bottom of belt T..‘i

i
1

|

1. Conveyor tronsler (ess As close as TuhBEm r [
thar 3' fall. For greater ractical
fal, provide addilional P { 2

exhoust o! lower belt

See 3 below, 2. Conveyor 1o elevglor witn
ha = 0.25 de mognetie seporclar.
by = 0.2% VB,

DEZSIGN DATA
Tronsfer pointe:
2 » belt width

n—— Enciose lo aravige 150 - 200 {am ngrofs
[ af oll epemngs. (Underground mining
i 113 tummel venlilotion will aterfere with
belt gconveyor exhoust sysiems.)
W‘* width
; 45' ~,
@ o £ 2" Clearance for Load _“--.D ‘q"
1 e on Belt b2
Ed min e B |
() \— Rubber Skirt
DETAIL OF BELT OPENING
3. Chute fo beft lronsier and conveyar G = 350 cilm/1 pell wigth for belr
frensler, grealer fhan 3' fali. speeds under 200 fpm, [minimur)
Wse oddilicnal exhoust of "A = 500 cim/J1t belt width far balt
for dusly material cs follows: soeeds over 200 fpm end for
Hel widlh 12 =36, Q=700 cim magnelic seporalors. {(minimum;
Heit widih abowve .Hi' . O=1000 cfm Minlmum due! velacity = 3500 fpm
ko= 0,25 ¥P h, = D25 ¥Ry
L a 3
Conveyor belis:
HNate:Dry, very dusly malerials moy Cover Del! between tfroasier poinis
requirg exnoust liowra'es 1.5 fo Exhousi ot transier painis
2.0 times slated values. Exhoust gdditional 350 ¢im/f1. o! nelr

widlh ol 30" intervols, Use 45
loperes connections.

American Conference | Date: 1 -91
of Governmental
Industrial Hygienists | Figure: VS -50-20

From American Conference of Governmental Industrial Hygienists (ACGIH®), Figure VS-50-20, Industrial Ventilation :
A Manual of Recommended Practice, 23" Edition. Copyright 1988. Reprinted with permission.



Cross Section of a Typical Furnace

Charge Hopper

Exhaust Offtake to Afterburner

Cool Water

Average Level of Charge

Charge Hole
Working Height
of Charge
2410 3.0m
Water Jacket
Hot Water oy
Cool Water ——
Diameter at Tuyeres
68 to 120 cm
1
A
Slag Layer

Lead Spout

——

Slag Spout
Load Layer

l— Drain Tap

e




Reverberatory Furnace

Flue

Slag Tap

Slag Layer

Burner

Charge Churte

Lead Well and Tap

Motten Lead

Hydraulic Charge Ram



Dross Pot Hood

Ventilation Exhaust —"

Ventilation Exhaust

Refining Kettle
and Hood ﬂ*

: a—— Dross Pot Hood

Dross Pot

——— Hinged Metal Access Doors

Design Characteristics

- Enclosure to provide capture velocites at openings of 350 - 500 FPM
* Transport velocities in ducts: = 4000 FPM



Dross and Skimmings Storage Ventilation

E Close Clearance

* ) = 100 cfm/sq ft barrel top min + () = 150 efm/sq ft open face area

* Duct velocity = 3500 minimum * Duet velocity = 3500 fpm minimum
* Entry loss = .25 vp + 1.78 slot vp * Entry loss = 0.25 vp for 45° taper

* Manual loading

Feed Spout
4" min dia

Flex Duet

) =50 ¢fm x drum dia (ft) for weighted lid <0 =300 - 400 ¢fm

150 ¢fm x drum dia (ft) for loose lid * Duet Velocity = 3500 min
* Duet velocity = 3500 fpm minimum * Entry loss = 0L.25 vp
* Entry loss = 0L.25 vp



Fixed Supplied Air Island

Fixed Supplied
Air Island

Casting Line

Plexiglass
Air Curtain

Casting
Machine
Enclosure

Platform

Application Tips

+ Locate inlet in lead free area
* Temper inlet air - provide theromstat at work station
* Provide outlet nozzle as close to breathing zone as possible



Filtered, Tempered, Supplied-Air Cab

Evaporator (AC)
¥ Heater core
i Filter

I~ Fresh air
(adjustable)

Supply Plenum —_

b Retum: air
plenum

Cab

DESIGN CHARACTERISTICS

Q = 100 scfm/sq ft of cab cross-
sectional area.

v face = 100 fpm at breathing
zone

sp reg = typically 5-6" w.g.

APPLICATION TIPS
Distribute air evenly across cab cross-section.

Provide temperature controls at operators
station.

Provide for rapid filter change.

NIOSH articles:
Improved Cab Air Inlet Location Reduces Dust Levels and Air Filter Loading Rates Floor Heaters Can Increase Operator's
Dust Exposure in Enclosed Cabs Sweeping Compound Application Reduces Dust From Soiled Floors Within Enclosed

Operator Cabs




Enclosure Hooding - Furnace Lead Tap Controls

Furnace

Exhaust to Baghouse \\

Butterfly Damper

Hinged Launder Access

Door
Crucible
Rolling Front Top
Access Doors
Rolling Side

Access Doors

Lead Mold May Be
Water Cooled

Hinged Metal Access Doors to Provide
Full Access to Front of Enclosure
Design Characteristics

o Enclosure to provide capture velocities at opening of 350-500 FPM
o Transport velocity in ducts greater than or equal to 4000 FPM



Blast Furnace Slag TOT12
Tapping Hood

Metal Duct
Diameter = 38em (15")

Volumetric flow rate:

Slag tapping hood (T12) - 4540 ¢fm

Slag Tapping Hood

Away
Side Panel

Front

Surface of
Hood Raised

Using Cable and
Pully System

Slag Container



Hood for Cup Type Surface
Grinder and Wire Brushes

" Adapter Plate
to Fit Grinder

i
WA 7.14 "Hg

"
ol

Hood Adjustable for Wheel Wear

_L- | Hood |

_EM[ni mium Clearance

) =25 - 60 ¢fm/inch diam. or width
Bronch static pressure =7 to 14 "Hg
Slot velocity = 30,000 to 39,000 fpm
Flexible hose = 1" to 2" 1D
Extension hose = Up to 8 ft long*® BEBAY PRI By S
Peripheral speed = 6,000 to 12,000 linear fpm

*Hose lengths may be extended up to a
maximum of 50 ft by using larger sizes
between the tool hose and the tubing

system. Date: 10-90 Figure V5-40-02

American Conference of
Governmental Industrial Hygienists

From American Conference of Governmental Industrial Hygienists (ACGIH®), Figure VS-40-20, Industrial Ventilation :
A Manual of Recommended Practice, 239 Edition. Copyright 1988. Reprinted with permission.



Hydraulic Tuyere

Mount Holder
Puncher Cylinder Mount

Hydraulic Cylinder

H!:tte: Sigit glas? pipe can be on either Punch Rod I
side of tuyere pipe

Blast Furnace
Wrall

Application Tips:

- Limited to compatible metallurgical
conditions

- Moderate maintenance required



Two-Stage Hygiene Facility

Street
Side o~ Storage Lockers :Li"s'illingx Q@
i d | | | | Stations @ g
\' [
L h
unchroom @ oLl
@ I I I -l Work D
1L L L Clothes Plant Side
Ivendinglmlaachines I 'Ll'at:uum{:' EMWE)
reet Side Locker Station
CRoom ) ] o [ [ D /
] (E O
Clean Dirty @ G)cloak
lezue Turn-in { Restroom Room O
*-
Shoe
Laundry Showers : Cleaning
& ®H® ®
———
Auto Shower J@ Plant Side Locker quum

Facility Function/Description

N =

N AW

The facility can be entered from the street at only one point. (A)

Street clothes are removed and clean work clothes, hardhat, and respirator are issued and donned in the street
side locker room. (B)

The employee passes through a one-way turnstile in order to get to the plant-side locker room. (C)

The employee dons work boots and other safety gear in the plant-side locker room where they are stored. (D)
There is only one entry to the plant. (E)

The restroom just inside the cloak room is readily accessible during working hours. (F)

The cloak room provides a place to store coats, hardhats, gloves and respirators during break periods. (G)
During lunch break the employee first cleans his boots at the shoe cleaning machines (H), leaves coat and
equipment in the cloak room (G), vacuums off his clothes at the vacuum stations (I), proceeds to the hand
washing station where he thoroughly washes his hands (J), and finally enters the lunch room. (K)

At the end of the shift the procedure is as follows: the employee cleans shoes (H), removes contaminated
clothing in the plant side locker room (D), stores boots, etc. in plant-side lockers, turns in dirty work clothes,
hardhat and respirator to laundry (L), and proceeds to the showers. (M) He then must pass through an
automatic shower (N) to return to the street-side locker room (B), where he dresses and leaves the faculty. (A)



Ingot Casting
Local Exhaust Ventilation

TOP VIEW

N

Blast Gate

To Baghouse To Atmosphere (Mostly Steam and Air)

} {

Drive Mechanism

Ingots (Pigs)

imigr i
Returning Empty Molds

Design Criteria

Casting Hood:
Q) = 500 sefm/sq ft of equipment + 100 scfm/sq openings
he=0.5 VP,
vt!‘s.‘lﬂll'irt =400 fEI.I'.I'I

Cooling Hood:
Q) = 100 sefm/sq ft openings + 500 sefm per gal HyO used per minute
he=3.3 VP
Viuer = 2000 fpm



Mechanical Drossing
Tonolli Screw Drosser

ining Kettle

Refi
'Uentilatiun/"’ Screw Orosser Partial Hood
Bt ied o Screw Conveyor Housing
: f Lifting Eves

Conveyor Drive
Structural Baze

Dross Chute

Access Port

Hydraulic Level

Hotes:

- Limited to dry droszes
and large kettles

- Yolume of flow = 4800
CFM

- Min. velocity of flow =
4500 FPM

- Open face velocities T—— / F

greater than or equal to
250 FPM

Dross Housing

/ Penetration through Floor
/ “#— Floor

Venilation Exhaust

Dross Container



Local Exhaust Ventilation System

SLOT HOOD OVER ACCESS
DOORS TO FURNACE

g

. R,

IP HOIST FURNACE
CHARGING HOOD

]
|

®T4 Ti2
: ( H‘k“ﬂ-ro
| P
|
|
|

\ BAGHOUSE
\ Ts
(Ts & T1a) l\ \ —
EXHAUST PICKUPS
FOR SKIP HOIST
SLAG
LOADING HOOD TAPPING
il HOOD
Ts
METAL
TAPPING
HOOD
REFINING KETTLE
LAUNDER HOODS
HOOD
MOLD
FILLING o e
HOOD [-\‘
P

EXHAUST PICKUPS FOR
NEW KETTLE HOODS
Volumetric flow rate:
(T1) Mold filling hood - 1650 cfm
(T2) Launder hood - 2460 cfm
(T3) Metal tapping hood - 3660 cfm
(T5, T6, T7, T8) Refining kettle hoods - 4700 cfm
(T9, T10) Skip hoist furnace charging hood - 12100 cfm
(T12) Slag tapping hood - 4540 cfm
(T14) Skip hoist hoods (top and bottom) - 3930 cfm

(T15) Slot hood over furnace access doors - 1940 cfm



Exhaust pickups for new kettle hoods - 2940 cfm

Discharge from slag tapping baghouse - 5000 cfm

Inlet to main exhaust fan for smelter exhaust ventilation system - 41700 cfm
Proceedings of the Symposium on Occupational Health Hazard Control Technology in the

Foundry and Secondary Non-Ferrous Smelting Industries, U.S. Department of Health and
Human Services, NIOSH Publication No. 81-114 (1981).



Movable Exhaust Hoods

Overhead
Eup-pnrt\\!_ To Exhaust

FLEXIBLE EXHAUST CONNECTIONS

Support
Swivel Base and Angle
lrom Duct Suport Arm

Telescoping Flex
Duct Support

American Conference Date: 02-91
of Governmental
Industrial Hygienists | Figure: VS-65-01

From American Conference of Governmental Industrial Hygienists (ACGIH®), Figure VS-65-01, Industrial Ventilation :
A Manual of Recommended Practice, 23" Edition. Copyright 1988. Reprinted with permission.



Portahble Tool Exhaust
{High Velocity/Low Volume)

COMPRESSORIFILTER
UNIT

e 1% FLEX HOSE,
18' LENGTH

. Design Criteria:
SP is greater than or equal to 72"
W.G. (inlet)
Q=40 cfin
FORCH
- Use sieel mold

- Source must he within 1" of hood




Enclosure Hooding - Refining Kettle Emissions Control

Fume Removal
Take-off Ducts

Des=ign Characteristics

- Volume flow rate of kettle surface
area

- Du=t Yelocity greater than or equal
to 4000FPM

Hood Opening For Mizer

Provide Hinged Cover
Plate When Mixer Hot In
Place

Con=struction Hotes

- Enclose to provide at least 250 FPH
face velocity at all openings

- Provide adequate lifting points for
hood assembly associated ductwork

Stationary Exhaust Port

Sliding Acces=s Doors

Refining Kettle



Regenerative Sweeper

Swing Qut [As Shown)
For Element Service

and Maintenance

" .ﬁ.ppmx.}

Ty

Hinge

55
Y

“C”_"'

For 10:00 x 20 Tires

Air Duct to  Weaaepd
Collector Inside -
Hopper. With #5F | 115an.
(Inspection F"nr__l] —— = &
103N,
AT : {2616-mm)
=8 [ o
=% g -
=N & b\ Dust Bin A
——— o y PRrox.
' ‘6{}5' F § Cu. ft. Sealed
ck Up Head Qﬂ ] From Existing
Hopper r ¥
8- 5o e
? g £ E 4}‘ & 8 Dimensions Shown
£z e o c® Reflect 9:00 x 20
“A” EG §m “B" :3§ Tires

- Biin.,
{559-mmy)

WB (Wheelbase)

—r

Add 14N (25-mm)

To Height Dimensions
3 2-In.

{558-mm)




Reverberatory Furnace
Hygiene Hood

Rotary Furnace
Shell

Hygiene Riding Rings

Hood

M obile Flue

Door

Pouring Spout

Drive Train



Scrap Barrel
Pre-hoist Controls

(Optional)
Frash Air, 150 fpm

I ; = 3 ; Door Cpening ELEVATION
=7 / 200 fpm VIEW
| t Face Velocity
Scrap |

Drum
Elevator

Roller Conveyor

Drum Staging Area

W = 0.25' (Typical)
Q=2000-W-L

he= 178 VB op + 0.25 VP, oy



Conveyors -
Screw Conveyor Components

THE CONVEYOR SCREW imparts a smooth positive
motion to the material as it rotates within the trough.

COUPLINGS AND SHAFT connect and transmit maotion to
subseguent sceew conveyors, Held in place by self-locking
Tem-U-Lac bolts,

HANGERS provide support, maintain allignment and
serve as bearing surfaces.

TROUGHS AND CONVEYORS completely enclose the
material being conveyed and the rotating parts, Covers
are availavle in varicus types and are secured to the
trough by Spring, Screw, Tite-Scal or quick-acting
Barron Clamps depending on the trough being used,

INLET AND DISCHARGE OPENINGS may be located wherever
needed, discharge spouts may be without slides or fitted
with either flat or curved slides. These slides may be oper-
ated by hand, rack and pinion gears, or by power,




Screw Drossing

TOP VIEW

8 Structural

Support
Ventilation
Duct
;3
E
F Y ! St
i 2 %



Scrubber

Hammermill
{Te Be Eliminated)




Secondary Hoods for Fugitive Emission Control

Fugitive Emis=sion Plenum for Inlets to Plenum

Secondary Slag Tapping Hood

Ssmefting Furnace

Primary Tapping Hood

Fugitive Emis=sion Plenum
(gecondary slag tapping hood)

Flexible Rubber
Curtains

44— Curtains

Swing-Away
Tapping Hood

Smelting Furnace

¥ face = 100 fpm
Application Tips:

- Thouroughly characterize fugitive emissions prior to design

- Provide Make-up air

- Avoid the use of man-cooling fans

Des=sign Characteristics:

0= {Hatural rising velocity at hood face = 100 fpm} times surface area of hood in sq. ft.
¥ i= greater than or equal to 4000 fpm transport (horizontal runs)

he = 2.2VP



Shoe Cleaning Machine

N OPERATING
‘ INSTRUCTIONS

1. Stand as close to
machine as possible
2. Hold Handle, Press
Switch and Hold.
3. Insert Shoe as Far as
Possible, Withdraw and
Repeat 2 or 3 Times.
4. After Completing 2nd
Shoe, Release Switch _'

To Hepa Filtration Vacuum System
or Plant Central Vacuum System

Provide exhaust ventilation, if necessary, to prevent brushes from throwing lead contaminants into operator's breathing
zone.



Scrap Handling Remelt Pot and Slag/DrossiSkim Hood

Design Criteria
* ¥elot = 1000 fpm
« () = 1000 etm
= Yduet = 4500 fpm
* he = l].S “'Pduct

Hood

1
Dross
showvel
fits in

slot

207 Drum

(J

TOP VIEW

Heod fits up
against pot
hood; hood
is moveable.

o

Hood

f‘h“""‘ Lip fits over drum
| [*——— Drum

FRONT VIEW




Clean Air Supplied Air Island

T
-

L

i

Clean Air

VIEW 1

Clean Air

VIEW 2
Exhaust Air

VIEW 3 o |




Tumbler

Lol

PLAN VIEW

CONVEYOR {¥°
FROM BATTERYF

SAW
GROUPS
FALL THRU
_SIDE VIEW '

P

/

DISCHARGE
CHUTE

o DRUM
& % ROTATION

EMPTY
BATTERY
CASING
DISCHARGE

ERD VIEWY




Typical System

NS ' ) .
Low Volume - High Velocity T Atnesahen

044

! 1.0, Plastie
Hase Size
efm | {inches)

|
Disk sanders 3-9 inch diam. [80=175% 1=1.5

Vibratory pod sonder = 4"x8" | 100 1.25
Router, 1/8" =1" [80—100( 1-1.25 ///

Belt sender I"—4000 fpm LV 1 Exhauster

Preumatic chisel 60 | 1 :

Radiol wheel grinder 70 1 / Automatic Bag Cleaner

Surioce die grinder, 1/4" &0 1 / (Recemmended)

Cone wheel grinder o0 1.25 / 3 _“\

Cup sione grinder, 4 {100 1.25 /

| Cup type brush, 6 150 1.5 / +— Dust Collector

Radial wire brush, §° S0 1.25 /

Hand wire brush 37 x 7 60 1 //

Rip out knife 175 1.5 |/

Rip out cost cuiter {150 1.5 /

Saber saw | 120 | 1.5 /

Swing frame grinder 2" x 18" 380 2.5 |/ Primary

Saw abrosive 5 T R T % Separator
._l/

2 18" z e 2"

2 18" 2 118" )| 2 118" B 2 1/8"
" ' L
7" -72,000 rpm Chipping 8" - 10,000 rpm 6" » 1", 10,000 rpm
Disc Sander Hammer Cup Stone Grinder Wheel Grinder :
. 2 2"
TYPICAL LAYOUT ; 2 1"
Swing Frame
Grinder

System Notes

Bell and socket, smooth - flow tvpe
tubing and fittings should be used
throughout the system.

When system is used for vacuum
cleaning of abrasive materials. Schedule
Nol40 pipe and cast iron drainage fittings,
or heavier, should be used in place of
tubing,

American Conference Date: 10 - 90
of Governmental
Industrial Hygienists | Figure: VS8 -40-20

From American Conference of Governmental Industrial Hygienists (ACGIH®), Figure VS-40-20, Industrial Ventilation :
A Manual of Recommended Practice, 23" Edition. Copyright 1988. Reprinted with permission.



Vacuum Truck
Mobile Vacuum

Skid Plate
(S0017T)

Blast Orificollii
Skid Guard
(5010684)

= 77
/4\5“.. Blast &" Rear Curtain
- (501081%)
10" Front Inner Curtain 118" Ground . (2 Places)
(5010818) Glnra_nc-l
10" Front Curtain N Sayn—
(5010817) Sweeping Efficiency

Cpening - 47 Curtain
(5010820}

CROSS SECTION

NOTE: Suction Baffle
{5010832) Not Shown



Workbench

45° Slope min

Slots - Size for 2000 fpm

Maximum Plenum Velocity
1i2 Slot Velocity

Design Criteria
= () = 350 cfm/lineal ft of hood
* Hood length = reguired working space
* Bench width = 24" maximum
* Duct velocity = 4,500 fpm
“ he= 1.78 VP + 0.25 VPy,

Side Baffles

Plexiglazs
Top and
Side for Work
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Lead > Secondary Lead Smelter eTool

Engineering Controls > Supplied Air Island and Clean Air Rooms

There are two types of clean air systems that
can be used for secondary lead smelting
operations:

S apltiod i bkands -
Fzett Tvpes

1. Supplied-Air Island (SAI)/Laminar Flow

Systems
2. Clean Air Room

Both systems:

o Protect the worker from exposure to
contaminated background air.

o Help propel dust produced at the
workstation away from the operator's
breathing zone. diagram

View full size fixed supplied air island

Supplied-air islands provide a zone of clean air at a workstation. The supplied air may
come from outside the plant or the air may be filtered plant air.

Supplied-air islands are especially useful in limiting lead exposure when:

o An employee remains in a stationary position at the workstation for long
periods of time. The SAI provides an envelope of clean air to a worker. The
clean air flows down over the worker which normally keeps factory air from
entering the clean air core.

o A supply of fresh, clean air is available. Note: Outside air may not require
cleaning and costs will be lower. If no outside source of clean air is available,
intake air should be filtered).

o The air is tempered. Employees will not remain in an environment that is too
hot or too cold. Note: If the air is not tempered employees will block off the air
flow with cardboard or other material in the winter or try to increase the flow
for cooling in the summer which could result in higher exposures.

Design Specifications:

The supplied-air island (SAI) should be
designed to provide a laminar flow of
fresh air through the employee's breathing
zone at a low enough velocity so that
additional airborne lead dust is not
generated through reentrainment. The
SAI height is typically 80 inches from the
floor but is often restricted by overhead
clearance limits and other equipment
installed in the area. The air flow is

eTool Home

Raw Materials
Processing

Smelting

Refining and
Casting

Environmental
Controls

Maintenance

Engineering
Controls

Local Exhaust
Ventilation
Diagrams

Supplied Air
Islands

Process Controls

OSHA Lead
Requirements ...




designed so that the velocity measured at

the employee's breathing zone is 100-150 ) If _
feet per minute. Higher velocity may stir (1,-* ST
up lead dust. SAIs can be used in BUSELEE £
conjunction with exhaust- ventilated work = P -

benches. In this case, the air should be
balanced so that make-up air is provided
equal to the amount of the exhaust air.

-

View full size supplied air island diagram

Using clean air rooms can effectively lower lead exposure. Some clean air rooms are
used as lead-free environments where employees can remove their respirators. These
rooms need to have positive pressure, be tempered, and have a filtered air system
with a HEPA filter designed to remove 99.97 percent of lead dust greater than 0.3
micron in diameter. An ante room should be included to give employees a place to
remove their protective equipment without spreading contamination in the clean air
rooms.

Perform the following to ensure clean air rooms are free of lead contaminants:

o Vacuum enclosures and scrub with soap and water so lead dust does not collect
on flat surfaces.

o Ensure the structural integrity of all enclosures is intact and under positive
pressure at all times.

o Develop a preventive maintenance checklist that includes schedules for:

e Replacing ventilation system filters

e Replacing ventilation system hoses, clamps, and blower internal parts

e Replacing window and door moldings

e Checking and replacing air shower ventilation systems, including
automatic doors, blower, nozzles, and lighting.

e Monitoring intake and exhaust airflow to ensure that the rooms are under
positive pressure at all times.

| eTool Home | Raw Materials Processing | Smelting | Refining and Casting |
| Environmental Controls | Maintenance | Engineering Controls | OSHA Lead Requirements |
| Scope | Definitions | Additional References | User Guide | Credits |

@ Back to Top www.osha.gov www.dol.gov
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Lead > Secondary Lead Smelter eTool efool Home

Raw Materials
Processing

Engineering Controls > Process Controls

Process control systems, which include
artificial intelligence based on preset
algorithms, are sometimes used for
controlling lead smelter operations. Those
systems can minimize system upsets,
which may result in lead emissions. They
provide graphical user interfaces (GUI)
that show real-time information, such as
when a process fails. The process control
system can also store data that can be
retrieved and manipulated, and provide
automated reporting.

Smelting

Refining and
Casting

Environmental
Controls

Maintenance

Engineering
Controls

Local Exhaust
Process control system \I;ieangti'laaricsm
Supplied Air Islands
Process Controls

OSHA Lead
Requirements ...

The graphical user interface (Fig. 1) shows
the process in real-time with user-friendly
graphics. These graphics may be as
simple as a block diagram or as complex
as digital photographs. The user interface
not only displays pictures of the process
but can also use process data to show
real-time or historical trends of process
points. Alarms are provided to notify the
operator when intervention is required.

The programmable logic controller (PLC) is
a local, stand-alone computer that is hard
wired to process points such as limit
switches and temperature probes. It runs logic based on information from input
devices (e.g., switches, analog devices, or information received from the user
interface) and compares it to a program in its memory. The PLC then makes decisions
and provides commands to field devices (e.g., starting and stopping motors). If
communication between the user interface and the PLC is lost, the PLC will run the
process autonomously based on the last information received from the user interface
and its programming.

Fig. 1. Graphical user interface

The database is where all data collected from the user interface and PLCs is stored.
This data can be used in a number of ways:

o It can be retrieved and trends analyzed to help identify how the process runs
under certain conditions.

o It can be retrieved and put into report formats that can be shown on a
computer screen, automatically printed out, or e-mailed to selected recipients.

In short, reports that were once collected and collated by hand can now be created
automatically. This both saves time and decreases the likelihood for human error.




Waste water treatment chemical feed:

Chemicals are fed into a wastewater stream, which helps keep the stream at a pH of
10. A pH probe sends its readings to the PLC that monitors the process. The PLC then
takes this reading and applies it to its logic tables to determine whether to add more
chemicals, and if adding, how much to add. This keeps the waste stream at a pH of
10 and limits chemical wasting due to over feeding.

Furnace exhaust:

Instruments monitor furnace exhaust emissions and send their readings to the PLC.
Decisions are then made by the PLC based on its logic tables:

o whether to add a chemical,

o open and close dampers,

o alarm the process control computer,

o or even send a message to the supervisor's pager.

This allows for a timely response by operations personnel to prevent unwanted
releases from being vented to the atmosphere.

| eTool Home | Raw Materials Processing | Smelting | Refining and Casting |

| Environmental Controls | Maintenance | Engineering Controls | OSHA Lead Requirements |
| Scope | Definitions | Additional References | User Guide | Credits |

@ Back to Top www.osha.gov www.dol.gov
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