.

nt

Figure 4. Since this 1wing frame grinder is veed
in o variety of positions, the focs! exhaust ays
tem must be adjuiteble. The flekible duct (A)
permits movemeat of the eshavst hood (8) as
necded. (Courtery Americon Fovadrymen's S0
cintyd

newerthefess, should not be® con-

sidered av @ universal substitute

tor’ adequate local  cxhaust  re-

movul, climination of the con-

Lluminant, or containment,

129. Many states and municipal-
itics have dust control codes or or-
dinances  with  which  employers

* must comply. In a few states, for .

instance, written approval of plans
must oo obtained before a local
enhsust system . is installed.  Each

employer should therefore know his .

state and municipal dust control re-
quiréments.

130, Each l\[\ of cxposure must
be comsidered separately, For éxe
ample, o local exhaust system -suit-
able for welding ar cutting of stecl
might not be satisfactory for weld-
ing or cutting steel couted with red
lead.

Local exhaust systems

TA3 A bl eshaust system for
the cuntrol of an industrial dust or
fume traps the air contaminant
neir i, source s that an operator
stinding st the process i nol ex-
posed to harmful - concentrations.
The sastem should be designed to
cachne the process as completely
as possible, This method usually is
preferred  to  general ventilation,

" . but should be used only when the

contaminant cannot be  controlled
by isolation, process revision, or
substitation of fess harmlul mate-

rials. Even though a process has
been jsolated. it may i) require

a lwal eahaust aystem.

1320 A hocal evhaust system con-

sists of four principal paris:
4. Hoods ot other inlets, mm which

b. Ducts, to carry the contaminated
air to a central point.

c. Dust and fume collectors, to clean
the air before it is discharged.

d. A fan and motor to keep the air
maving through the system.

133. While cach of thesc parts
should be. designed and installed to
perform its tequired function with
respect to the system’ as o whole,
design of the exhaust hood demands
the greatest care. The degree of
control of dust at the point of gen-
cration or dispersion is determined

by the shape of the ‘hood or.degree -

of enclosure, the location of the
hood and its distance from the dust
source, and the rate of flow of air
into ‘the hood. A poorly designed
hood can make an cxhaust system
incflective.

134, There is no standard hood.
In cvery case, the hood must be
designed to fit the specific opera«
tion and to niake the exhaust effec-
tive without interfering with the

_ operation (Figure 4). Among the
" factors to be considered are the nat-

ural air currents in the room and
other exhausts or windows in the

© area.
135. Thc hood should be shaped -

1o conform io the shape of the arca
of dust production -so as to sccure
reasonably uniform air velocity over
this area. A hood which does not ¢n-
close the process should be placed
with its opening as close.as possible
to the point of gencration of the
dust or fume (Figure 5) because
the velocity of the air in the zone
of the hood influcnce is inversely
proportional to the square of the
distance from the faee of the hood.-

136. The hood opéning, or part
of it, should be located so as to re-
ceive dircctly dust that is thrown
off along a well-designated path
(Figure 6). The directional energy
of the material can thus be used
for its own capture. Air movement-
must always be past the employce,
then over the dust source, and di-
rectly into the face of the hood.

137, The fan should be of suffi-
cicnt capacity to maintain the re-
quired air capturc velocity at the
point of generation of the dust. [n-
ternal baffles should be installed 10
guide the air flow where it is most
noeded. Flanges should be provided
wherever possible to reduce the air
flow -from arcas where no dust is

duced; that is. air-low’ contours

the  uir-harne is
Jrawn,

should be controlled.

138, Enough air must be sup-
plicd to the room from the outside to

- replace the air that is removed by .

the cxhaust system. Otherwise,

- there will be interfercnce with other |

exhaust systems in the area or with
gas or oil flames in nearby furnaces.
Grear difficulty has occurred where
an cxhaust system caused a slightly
negative - pressure in a room con-
taining a. gas’ furnace. As a result
air came down the furnace flue,
and ghe area became contaminated
. with xarbon monoxide from the fur-
" nace.

air that is removed usually can be
replaced by infiltration flow, but
larger exhausts may ‘nced’a positive
air supply (Figure 7). An adequate
supply of make-up air, tempercd
when necessary, is one of the most
frequently overlooked fundamentals
of ventilation. Air always should be
supplied in quantities equal to or
slightly in ¢xcess of the amounts
, exhausted.
140. The size of -the ducu. the
type and size of the dust collectors,
- agd the type and size-of the fan
and motor {explosion-proof where
nccessary) are among the other fac-
tors which must be considered in the
design of an cxhaust system. Pre-
venting ignition of 2 combustible

Figure 5. To achieve the praper eahauet ole
wslecity, the haods for thase borrel furnaces
<an be poiitlaned os close to the furnocs 1povt
a3 proctitol. Such potitioning f mode pauible
by mounting the hoods on o tralley snpended
from on overhead trock. (Courtesy Americon |
Broke Shos Co.l
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139. With small exhausl syslcms.

: —
contaminant is a prime safety con-
sideration. Since discussion of the
subject of exhaust system design is
beyond the scope of this data sheet,

-an expericnced ventilation engincer

should be consulted.

141, - Also, information can be
sccured from several excellent pub-
lications, onc of which is the current
cdition of Industrial Venilation—

‘A Manual of Recommended Prac

tice, published by the American
Conference of Governmental Indus-
trial Hygienists. Another is the
chapter entitled “Local Exhaust

"Systems and Ventiladon" in the

Accident Prevention Mdnual -for

. Industrial Operations, publuhed by
 the National Sa(cty Councd

Genaral ventilation

142, Where it is impossible, im-
practical, or oo expeasive to con-
trol dust entirely by local exhaust

- systems, general ventilation must be

uscd as a supplement or a substitute.
It should be noted, however, that
where local exhaust systems can be
used, they will always do a better
job than general ventilation.

143. General ventilation rcquu'c:
the introduction of enough clean air
from_the outside to dilute the con-
taminated atmosphere ‘to a safe
fevel. This method requires larger
-volumes of air than local exhaust
systems to accomplish the same con-
trol, and will not be effective uni-
formly over a large room. It should
be considered only when local ex-
haust systems require such assis-
tance. This is usually where the
sources of dust are widely dispersed

* and each is small,

144.. General room exhaust and
supply fans must be carclully in-
stalled. Eddy currents, which will
interfere with local exhaust systems,
must be avoided. Emph)ces must
not be exposed to .oxcessive con-

- centrations of dust as the dust-laden

air moves away from' the point of

4

as readlly as dry dust of

L

a gh pre<mployment his{ory .

this fact should be taken whenever
possible.” Carloads of dry mincrals
in some cases may be wetted down
before they are ‘unloaded. Aisles in
foundries should be wetted down
to prevent dispersal of the dust by
traffic. Watcr sprays can be used
at some operations. Wet drilling
methods can be used for rock drill-
ing to wet the dust as it is formed.

Personal protective equipmaent

146. Respirators of various de-.

signs are available which will give
protection against toxic and pneu-
moconiosis-producing dusts by fil-
tering out the contaminant {rom the
air. The U. S. Bureau of Mines has
set up performance standards for

* dust respirators and gives approval

to respirators that meet these stand-
ards. [t is important that a respirator
be used only for the panicular dust
exposure for which it has bccn
approved.

147. Although approved respira-
tors will give excellent protection
when properly fitted, they should
be used only as supplements to
other methods o{ control or for

short or e and-

with the occupational background
given in detail, Chest X-rays should
be made of all new employees who
will be working in dust cxposures
that could produce disabling pneu-
-moconiosis.- The examining physi-
cian should decide on plncemcnl of
those who hdve pneumoconiosis,”
active or significant past tubercu-
losis, abnormal]y fow timed vital

cases. .
153. Periodic physical examina-
tions, including chest X-rays, should
be made of employees exposed to
toxic dusts, fumes, and mists. Such
checks can help find incipient cases
of poisoning in which symptoms
are slight, and the X-rays can pick
up. early symptoms of lung condi-
tions. Suil

- ¢an then be (ak:n

154, Routine periodic chmcal
examinations, stipple cell counts,
porphytin determinations, and prop-

perly evaluated blood and’ urine
lead level measurements, are prac-
tical methods for checking .em-
ployees exposed to lead. If unsafe
exposures are found, further en-

not as primary controls. -

148. Proper fitting of a mechani-
cal filter respirator to the face of the
individual is most important because
a small space between the facepicce
and the face will permit dustladen
air to bypass the filter.

149, Respirators must be in-
spected - and cleaned daily. Filters
should be replaced before they be-

. come so plugged with dust as to

seriously increase  resistance  to
breathing. Proper filters for rcplacc-
ment should be available.

Madical program
150. An effective medical con-

*trol program will help prevent

cases of occupational disease. Such
a program can also serve as.a check
on the engineering controls because

generation, and sufficient P
air from the outside must be sup-
plied to the room to replace the air
that Is exhausted. The location and
dcslgn of lhc sourcc of supply are

' pracnoc to supply clcan, tempered

air to the work zonc for controlied

- ditution.

Wot m-'hod:
145 Wet dusx is nut dispersed

Kalionul Sciety Nnu. June 1963

of in a group
of “workers will indicate a failure
that must be corrected. The extent
of the medical program will depend

.upon the seriousness of the expo-

sures, .
151. An industrial hygicne pro-
gram should parallel the medical
program. Both are essential to pro-
tect the health of employees.
152. The physical examination
for new cmployees_should include

1 control is mandatory.
Aflected employees- should, of

course, be given proper medical

treatment.

155, Medical controls for em-
ployces who work with radioactive
dusts must be more stringent than
the medical conn'ols for most dusu
An ¢

program is neacly always nquxred ‘

Other cantral measures

156. Although the most cﬁecnve '

method of ‘control is to prevent can-
tamination of workroom air -and
thus prevent mhalauon of harmful

Figurs 6. The cantrifuget force crveted by wis
grinding wheel covses the gunersted dutt 1o -
travel in @ welldefined path. Te pravent disper
san of the dunt, the exbavs! hoad 1 plaeed di-
Tectly-in the dust rireem, dosw % it saurce.
(Courtery American Foundrymen's Sou'_vfﬂ
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ity, or serious pul ydls-




