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Saetion 3—Industrial Health Engineering

Industrial Ventilation

Providing clean air for the warkplace

DUST CONTROL system for removal of asbestos fiber from ore milled in the building.
Capacity is 2,500,000 cfm. Area of cloth bags in filter system is about 30 acres, with four
milas of duct‘; and 4,000 dust enclosures. {Johns-Manville Corp.)

CLEAN AIR is necessary for the
heal'h and comfort of those who
occupy any enclosed space. For
somu occupancies, open windows
may be adequate. For others elabor-
ate vxhaust systems may be needed
to rzmove contaminants from the
worlroom air. Ventilation also in-
cludzs control of heat and humidity.

Maintaining air hygiene require-
mens may be complicated by the
generation of toxic or nuisance air
conteminants in industrial proc-
esses

Atr pollution has become a prob-
Iem for whole areas as well as for
indisidual plants. In some regions,
particularly those which are built

up nnd where the topography does

not permit the quick dissipation of
conaminated air, gases, dusts, and
cowr bustion by-products must be
treaed to make them safe and un-
objcctionable before venting to the
outside,

Matural ventilation—air circula-
tion through openings in walls un-
assisted by mechanical equipment
satisfactory only when the
builiing layout permits free circu-
laticny of air and where plant proc-

i

50

esses do not generate objectionable
air contaminants.

Principles of ventilation. Ven-
tilating systems are based on either
of two general principles, or a com-
bination of the two:

1. Plenum ventilation. Air is
driven into the room by fans, dilut-
ing the room air with fre sh air,
forcmg out stale air through doors,
windows, and cracks. This method
is limited to buildings whers con-
taminants are non-toxic and iimited
in quantity.

2. Exhaust (vacuum) systems.
Alr is drawn from a room by fans
and is replaced by air cutering
through doors, windows, and other
openings.

General Ventilation

Where processes are not injurious
to health, general ventilation is usu-
ally satisfactory. It is also satisfac-
tory where dilution of air contami-
nants will keep the concentration
below permissible limits for continu-
ous exposure. Standards for many
contaminants have been compiled

by the American Standards A g
tion.

Where contaminants are
removal at their source ig Decess, :

Ventilation is often complicy, . :
by the necessity of mamtamm
comfortable temperature, E‘iha;&w'
ing impure air is usually Practicyp,
but in cold weather it may be i
cult and expensive to warm }
volumes of incoming air.

to p

8 13;{.

Natural ventilation is adequate foe
some buildings housing non-hay. ,m
ous operations. Alr circulatio 3,
aided by doors, windows, roof Voy
tilators, and momnitors. The ﬂumb«;
of outlets should be planned ot
hot weather when the tempers
difference inducing the draft xs

the lowest point. ."L
Air intakes should be locatcd o
that incoming air is properly “i };),(
pered and does not cause unch wix
fortable drafts in cold weather i
|
Aurtificial general ventilation B
quires properly located inlets i
outlets. Air coming into the rogs I
must be uncontaminated and dip-§
charge points should be located i § Lo

avoid recirculation. o

Contaminant heavier than g |
can be removed most effectivii
through openings at floor level

ey

dis

Fans and blowers, Both porfallf
and stationary types are wseiul:
increasing circulation of air Wi
affords relief from heat, They,
not substitutes for exhaust vel
tion where air contaminants ",?‘;
be removed. ;

For moving large volumes a
blowing is more efﬁcxent Lhan
tion. &

Devices for air circulation !
come less effective as temperﬂlf
and humidity rise.

Caution should be uscd m*

ties over 200 fpm When relatl b
cool air xs biown over workeL

are created.

Control Measures

Where there is a definite SOl
of a1r contammatlon, general ve

Control involves three steps:
{, Identifying the substance
locating its source,

National Safety News, March
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teric sampling to de-
c pature and extent of
> mination.

I:e:ing control measures.
BB ihe source may in-
or more of these meas-

b tor OF enc}osure of the
rdois Operation.

en] e:haust ventilation.

feraticnal - changes; sgbstitw

500 of Jrocess or materials.

on (onfines the operation
definite location. Exposure is
Siminited or restricted to a
hested, trained, and equipped

tions which combine ex-
satilavion with isolation and
iaclude: sandblasting
hakoout and tumbling-bar-
rations in foundries, dry
and mixing of volatile lig-

sgses creating excessive heat,

: fﬁ,‘ or noise should also be
q5d whe ever possible.

exhaust systems are an

ont-ol. Their purpose is to

1mne 1polis-Honeywell.)

fint Tieans of occupational

create a sufficient movement of air
to withdraw contaminants at point
of origin and convey them to a safe
point for disposal.
An exhaust system consists of
four major parts:
1. Hoods or enclosures near source
of contaminant.
2. Piping to conpmect hoods into
systern.
3. Collection equipment.
Fan.

Dust is usually more difficult to
control than gases, vapors, mists,
and fumes. Dusty operations tend
to project particles so that the hood
must provide velocities sufficient to
draw them into the exhaust system.

Exhaust hoods should enclose the
process as completely as possible
or the hood should be located to
take advantage of the directional
effects of the dust flow.

Dust-removal systems generally
require higher air velocities and
ducts of heavier gauge metal than
those designed for gases.

Each part has its independent
function but all must be designed to
work together efficiently.

The exhaust hood is the most
important part of the system. It
should enclose the process as com-

ITION& under control. Heating, ventilating, and air-conditioning in the Reynolds
C(}mD:my’s office building, Richmond, Va., is regulated from this central contro}

Section 3-—~Industrial Health Englneering

pletely as possible. Air, velocity de-~
creases approximately with the
square of the distance from the
hood opening.

Air velocity for effective control
varies with the process and mate-
rial exhausted. Generally speaking,
the better the enclosure and design
of the hood, the lower the velocity
needed.

Hoods or enclosures may be in
the form of booths, canopies, lateral
hoods, downdrafts through grill
openings below the process, or slot-
type hoods. The object is to remove
the contaminants without drawing
it through the breathing zone of the
operators and with minirmum inter-
ference with processing.

Hoods can be made more efficient
by addition of flanges.

Ducts connect the hoods to the
central fan, distribute the air flow
in direct proportion to the require-
ments of each inlet, and maintain
adequate pipe velocity to convey
the contaminant to the point of dis-
charge.

—7T0 page 73
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andl hangers O elevat-
e are used instead of lock-
some industries, such as
and foundries. Damp work
¢ can e dried between shifts
> s can Do hastened by
coils at the celling. This ar-
 went corserves floor space.

Room:

“pest roon? should be provided
o 10 or ;0ore Women are em-
;4 Whee there are fewer
o and a separate room is not
shle, suimble space may be
e off. .

10 wo1en, mimmum space
Teq. fr., vith at least 2 sq. ft.
aeh adiitional woman em-

tless tian 100 women, at
bed or couch should be
. For 100 to 200 workers,
and  bed for each addi-
950 werkers, * %

ucts cay be calculated to give
alr velacities throughout the

rial us:d for ducts must re-
brasive zction of dust or cor-
effects of gases and vapors.

arp turns in ducts take extra
and cinse a large pressure

faps with lean-out gates should
Provided a: the bottom of verti-
fruns, and cleap-out gates at
lar intervzis on the bottom side
hOUZOﬂtal Tuns.

A shoud have a capacity
Wy highe: than celculated re-
2tments to allow for leakage in
® System, ascumulation of mate-
M on fan bl des, and similar diffi-
fies. )
o Wiere the contaminant is hot
' has 3 na‘ural tendency to rise
%ththe operztion can be provided
Fog an effertive enclosure type
» Datural draft ventilation is
satisfaciory.
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Portable ventilators are used for
supplying fresh air to confined
spaces for temporary work. Ex-
amples are tanks, tank cars, vats,
underground cable manholes, pipe
galleries, ship holds, and airplane
wing compartments and fuselages.

Where objectionable fumes are
produced, as in welding under some
conditions, ventilators exhaust con-
taminated air.

Disposal of Contaminants
Equally as important as collect-
ing the air contaminants is its dis-

Section 3—Industrlal Health Enginecring

posal. Gases, vapors, and mists,
may often be discharged to the out-
side atmosphere at a point where
they will not recirculate around the
premises in harmful concentrations.

Dusts, both harmful and nui-
sance, require the use of dust col-
lectors in the system.

Recirculation of air is generally
undesirable, particulatly when the
air has contained gas or fumes.
Where only nuisance dusts are in-
volved, recirculation after cleaning
is often permissible.

for SAFETY

Throughout industry
and commmerce,
HAWS emergency
aye-wash and

_ give immediate
first aid for eye, face

drench shower facilities

and body contamination. Skilled design, precision

Model 8930
hasic eye-wash unit

engineering, fine materials . . . add up to extra safety!
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443 FOURT

Circla ltam No, 47—Reader Service Card

73




Seciion 3—Industrial Health Engineering

¢a washing with plenty of ninning water as
ti.e best lirst aid treatment for any chemical
I1: the eyes. Records prove that washing with
vater for ten minutes or mare, closé to the
¢zcident, is necessary to reduce or eliminate
eye damage.

Forehead operation leaves handa free to
coen eyelids so water can be directed wher-
e rar chemicals might be lodged. Sanitary white
I zked encmel bowl is resistant to mos! fumes.

Over 500 industrial plemt installations have
kean made to date.

Write For Details.

vave LA .
ity £ ERGENCY
£eli-Closing 5”0 Wik

R CCorprg
ON FipE.

0 to 40 The B & A Shower is the ¥
TPM. quickest and most satisfac- 3
fory way to saturote a work-
er with gallons of water the ¥
fasternt an accident occurs, to prevent a dis
figwing bum-—even a fatality.
Sy ecial shower head, no holes to clog—can
be vsed where unfiltered water prevails.
W rite For Details.

LhASS Sipegg
10 CHEMICA
IN Eyegy

CISFIGURING
PACIAL CUTS
MDD BURNS

are widely used for the sale
handling of glass botiles: con-
taining harmful chemicals; also
the storage’ and recovery of
expensive serums, biologicals,
and other costly products.

Painiul cuts, disfiguring
bumns, loss of eyesight, or even
« fatality, do result from corxe
sive liquid splash and flying
glass when unprotected bottles
shatter.

I GALLON
5 GALLON Write For Detaiis.

P. (i, Box 7542, Dept. N.5,, Chicago 80, til.
Zircle ltam No. 48—Reader Service Card
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Recirculation is not desirable
when handling dusts containing
such substances as lead, silica, and
asbestos.

Air coming from the cleaning
device must fall within the permis-
sible range for toxic or flammable
dusts.

Dust Cellectors

Methods of removing dust from
the air exhausted by the system in-
clude:

Filtration,

Electrostatic precipitation.
Wet collectors.

Dynamic precipitation,
Supersonic flocculation.

Rt e

Filters are porous mediums
through which dust-laden air is
drawn. Some are designed to collect
dust in the form of a layer on the
upstream surface. This is character-
istic of cloth and paper filters,
Thicker types, such as those of
metal mesh or glass fiber treated
with oil, have greater dust-holding
capacity but do not collect the finer
particles.

A filter should have:

. Low initial resistance to air flow.
Reasonable length of serviee.
3. Efficiency under changes of tem-
perature and humidity.

4. Low flammability.

3. Reasonable replacement cost or
ease of cleaning.

6. Low maintenance cost.

7. Freedom from odors.

1O

Electrostatic precipitation is high-
ly efficient—particularly for fine
dusts which are difficult to remove
by other methods. It offers low re-
sistance to air flow. First cost and
maintenance cost are relatively high.

Portable units are helpful in re-
moving dust and smoke from small
rO0mSs,

Precipitators are less effective in
collecting large particles moving
with considerable force. For high
concentrations of dust they gener-
ally require pre-cleaners. They are
valuable when the process requires
a practically dust-free atmosphere.

A combination of viscous filter
and electrostatic precipitation with
a self-cleaning feature is used on
some models. It solves the problem
of dust capacity and of heavy par-
ticles.

Cyclones. A cyclone congig
an outer cylinder fitted with an
verted cone-shaped hopper and
inner concentric  cylinder it
serves as a discharge duct. Ajr g
the main duct of the exhang 3
tem, under high velocity, enterg i
large chamber where the air ig 2
a circular motion. The heavier 325
ticles are thrown to the outer
by centrifugal force and fall g
the wall. Alr escapes througp
top. ;

Cyclones are the most effect
for large particles, such as sawdied
shavings, or heavy lint. After pa
ing through them, air cannot:
returned to the workroom wishi
further filtering. Cyclones are Fil}
tively inefficient for removing siji
particles. gL

Multiple small diameter cye
of small taper collect finer pagfjh
than the common large diam
ones, mosily because of highef;
locities - and greater, centrifu
force. )

Dynamic separators combinefy
and collector in one unit. This
of separator is somewhat like
cyclone, but the centrifugal sg

HIGH VOLUMES
Airﬁamg}‘;

a7

st

. accurately samples the ai
air poltutants, including radiodl
particulate matter, dusts, smoke;
. . . detects and measures commp
and industrial health hazards.
.. . designed for indoor or o4
testing—accurately samples pafigy
late matter as small as }/IOO
micron, )
. inhales an entire ared.
... portable ., . plugs in o
V. A.C. outlet,
. indispensable for series
testing,
Write for information foi g

%
or

Air Sampler Division
777 Fifth Avenue, Dept. N
Brooklyn 32, M. Y.

Circle Item No. 49—Roadar Service
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qon is performed by the
iy bladzs. It is more efficient
cyelene. o

ome types water spray 1s in-
iiad with the dust at the inlet.
collection increases efficiency

et collectors use several devices
inbinining contact of water with
axhausted air so that dust parti-
focm 2 sadge. One type con-
Caf sprass or water curtains
which dust-laden air is
« These are efficient collectors
wany types of dust.

1 importznt application is in the
tion of dust explosions from
g aluminum or magnesium.

wsonic flocculation. Suspend-
is passed through a field of
onic visrations, inaudible to
an ea:, generated by a high-~
y sirzm. Vibration floccu-
the fins particles, and the
fropates ac then collected by
fies or oher measures for col-
g relatively coarse particles.

REleEF
ATHLETE'S FOOT
[N SHOWER ROOMS
X ¢ you pay nothing

A Outnodes poisonous
& fiot haths that
nake feet sore

A MORALE
BUILDER
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50¢
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Personal protective equipwment is
needed where exposure is occasional
or where complete protection is
not practicable. Removal of the
hazard at its source should remain
the objective.

Sanitation and maintenance must
receive constant attention to keep
equipment at top effectiveness and
prevent development of unhygienic
conditions.

Supervision and traising of em-
ployees, particularly in hazardous
operations, are important.

Medical control is an important
check on other methods. Engineer~
ing control is sometimes inadequate
and symptoms of absorption of toxic
materials by a worker may be the
first real warning.

The safety department should be
notified of the introduction of new
materials and processes so possible
hazards may be assessed and safe-
guards provided.

Workers exposed to toxic sub-
stances should have frequent physi-
cal examinations, * * *

Wiping Up Grease

Removing oil and grease from
machine tools and dies and other
wiping jobs may be done by paper
wipers, industrial wiping towels,
and waste or salvaged rags.

Either of the first two methods is
more likely to promote good house-
keeping. Paper wipers are collected
and burned at the end of the day,
reducing the fire hazard. Convenicnt
receptacles are needed. The paper is
highly absorbent and has enough
wet strength for use with solvents.

Wiping towels of sturdy cotton
cloth are absorbent and offer some
protection to the hands where work
is done around metal chips and
turnings or on rough surfaces. Cloth
towels are furnished by industrial
laundries.

With salvaged rags and waste,
men sometimes keep partly used
rags behind benches, in corners and
under machines, creating a house-
keeping problem and a fire hazard.
Safe metal containers should be
provided and their use required.

Cleanliness around steam pipes

Section 3—Industrial Health Engineering

b Salt impregnated
tableis

pius

» yitamins

B1 Bz and

In hot weather, most pevople' eat
less-—thus fail to meet the body's
minimum vitamin needs, or to
replace all salt lost by the system.
Now—"“Pep-Ups" with BOTH vital
elements help your workers main-
tain full physical efficiency. Hold
down the Hot Weather Rise in
Accident Rates, with

®

The Qe and et Lualiy

IMPREGNATED SALT TABLETS

with

VITAMINS ADDED
Fach salt crystal individuafly
costed for slow, controiled dis-

solving — WILL NOT CAUSE
“SALT SICKNESS”

in Convenienf
All-Weather
Sanitory, Expendabie
DISPENSERS
of Attractive,
Durable Styrene Plastic

AT NO EXTRA COST

BRI I R R S O S A O S R AP A I

- Special Introductory Offer :
c 20% DISCOUNT :
N an alt ordars for “Pap-Ups with Viteming® »

roceived befare April 15, .

1000.Tablet Dhpenser, Cat. No, 1424, 500-Tahlnt Die-
pensor, No. 1414, 1300-Tablet Bulk Carton, Ma, 1431,

P R I T R O N R I I I IR AR

Early Order Discount
5% MSCOUNT

on all arders for “Pap-Ups Impregnated
without Vitamins” received bofore April 15,
1000-Tablet Dispansar, Cat. Mo, 1124, 500-Tabler Dis-
ponser, Mo, 1314, 15D0-Toblet Bufk Carton, Mo, 1131,
Ao avoilable—Entaric Cooted “Pop-lpt”, subiect fo
same 5% Early Qrdnr Discount.
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