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) Table 3. ... A Guide to Ventilation Rates for Typical Industrial Equipment {Continued)
State or Local Regulations Should be Consulted and Followad Where Higher Ventilation Rafes are Specified
Veatilation i )
- Usua! Transport|
Operation - Velocty Fpm Reorks and Refercoces
yee of Hood Al Row
Pouring hoods
‘oun: Side hood 200 to 300 cfm per linear ft of] 3500 Ref. 20
. hood with slot velocities of
1500 fpm. Exbaust take-off]
every § to 10 ft
Rock drilling .
Dry drilling (rock) Special trap (see refer-| 60 efm—ven.xcal (downward) . Ref. 26, 27. May vary with gize -
erences) work and speed of ill. Wet
200 cfm—horizontal work 3500 drilling offers alternate con-
trol methods
Rubber calender rolls . Canopy—side panels 75-100 fpm indraft 3500 Ref. 24, 31
Quarts fusing Booth on bench 150-200 fpm at face Ref. 34, 35
Screens Enclosure 150-200 fpm indraft through| 3500 Ref. 15, 19
Vibratin; hood openings but not less; :
Flat dec! than 25-50 cfm per sq ft of]
screen area
8hakeouts Enclosure 200 fpm through all openings in| 3500 Ref. 20, 22
Foundry enclosure, but not less than
200 cfm per sq ft of grate a
Spray coating Booth—operator inside] 100—21) fpm at booth cross-sec-| 1500-2000 | Ref. 15
. tior
Boath—operator  out-| lso—zoo fpm at booth cross-sec-{ 1500-2000 | Use higher ventilation rate for
side small ths 4 8q ft or less
Booth-—downdraft loo—mo fpm downdraft 1500-2000
Tanks, open surface See Table 6 Rei. 36, 37, 38, 39
Tumbling mills : -
Hollow trannion type | Exhaust connection by| Use braach diameter same size| 3500-5000 | Ref. 14
manufacturer a3 exhaust outlet. For round|
mills branch dia should be 3¢
dia of mill; for square
braneh dia should be I in. plus
3¢ side dimension of mill
Tumblm; mills, drums,| Enclosure 400 fpm through openings but | ~ 3500 Where equxpment is enclosed
bnmis not less than 75 cfm per sq ft| - and dust tight during rota-
plan area tion, enclosure may not be
neéeded if feed and J;sclmrge
operationa can be otherwise
controlled
Welding Local hood with flange | 6 in. from arc—~150 cfm 20004000 { Ref. 40
in. from are—275 cfm ,
8-10 in. from arc—425 cfm
. 10-12 in. from arc—600 ¢fm
Downdraft bench 150-250 cfm per aq ft grllle areal 2000
Booth 100 fpm at booth f 2000
Woodworking See Table 7 Ref. 22, 41
Miscellane 3 "Comp! 1 100-400 fpm indraft through in 3000 Ref. 19
Packagm;, machmes spection or working opemngsj
but not less than 25 cfm per sq|
dust pmdunmg unite; ft of enclosed plan area
co.:t&hgg-& eh ug: Booth 50-150 cfm per sq ft of open fwe 3000
spection Downdraft . 75—150 efm lper 8q fv. of dust pro-{ 3500
. ducing plan
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'I.:uble 4 ... tnduced-Air-Flow Equivalent of the Energy in

igh . hoods, tion 5 may be used:
For high canopy Equa Y Falling, Unendlosed Streams of Particles

o= T4l HM ®) (For o solids Blow rate R of 11b per sac and a tpecific
grovity z = 1 referred fo water)
where -
i, = effective height, fest. R Rt Equivatent,Chm, to be wltipied by {R/213
Folling | Sr° n
The effective height . may be taken as the actual  Distoace, A"::" Particle Size, Milimeters:
vertical distance from hood to hot surface plus twice the . 1 2 5 o | 20 | s0 [ 100
width of the hot surface. . p P Rpvos Rves Rron p po
Where it is necessary to have openings at the top o 31t 450
a hood t.hatxsﬁlled with beated air, leakage of the hood ; 1;(5)3 g g % % % :gg
& shrough the s may be prevenied by 4 1900 1400 | 850 700 | 600| 350 | ‘250
using cient vent honu_)own a face velocity
as caloulated from the following equation: 12 ?é% % % }% l% % g
3 25 6400 4600 | 3000 { 2500 | 2000 | 1000 { 900
V=C1/L_HJ ® 50 (10000 [7500 | 700 | 4000_{ 3200 | 1800 | 1400
As ’ 61t | 3% 350 | 300! 250 | 200| 150
h 1 600 | 500 | 350 | 300 ( 200
toere : 2 900 | 700 | 600 | 400 [ 350
I, = height of the air column, feet. 4 1500 | 1200 | 900 | 700 | 500
A, = area of the (sharp-edged) openings, square feet. 8 2300 | 1800 | 1500 | 1000 | 900
H, = sensible heat released to air stream, Btu per minute. R 15 3500 | 2800 | 2200 j 1500 {:gul))
€ = a coefficient depending on the excess of temperature g m 4000 % m37m
inside the hood above room temperature with values 6000 3000
as follows: 12 1t 34 560 | 450 | 350 3 %
Temperature excess 0-200 200400 400-600 -600-800 ; 1% l}gg % =
(F deg) . " " 1 2300 | 1800 | 1500 | 1000 | 850
Value of C 20 8 s 2600 z % }?%
The American Sociery oF HeaTiNg anp Are-Conbpr- 15 5300 | 4200
TroNNG ENGINEERs has recognized the need for design g 7800 1% % % %
criteris for determining exhaust ventilation .requirements
for hot processes in industry. Research studies on this 20 1t M 800 l% &5()13 % 300
subject have been in progress since 1952, and the results ; % ol 8-l e
to date have been published 1 3300 | 2600 | 2000 | 1500 | 1200
ced Ai e 8 1 5000 | 4100 | 3200 | 2400 | 1900
Indu Air Flow 15 8000 | 6400 | 5000 | 3700 | 2900
Where quant.lm of individual particles are projected % -~ | 9000 | 7000 | 5000 | 4000
through an air space. by gravity or by process forces, 30 ft ¥ 1000 | 850 ) 650 | 500 [ 400
volumes of room air in proportion to the momenmm.of 1 1700 é% ;;‘03 l% l%
the particles are set in motion with resulting intermixing "; “gg e ] 1o
and flow in the same direction as the particles. Exhausted
volumes from hoods or enclosures must be sufficient to 8 6300 % 4200 | 3200 | 2500
include this induced air flow if control is to be effective. g 10000 ( 820X mm 68!1)4&)0 mm .
Indueed air ﬂow should be evaluated from high speed -

pulverizers, from material
handlw.g systems employing high speed belts or involving
hrgetonnsgesoff&lhnggmnuhrmmnal and from
escaping compressed air jets from pneumahc tools. The
energy represented by material of various particle sizes
and falling he:gh'.s has been computed by Hemeon" The
theoretical equi d air flow from un-
enclosed air streams is summarized in Table 4.

Where falling streamns occur largely within an enclosure
such as a storage bin, it should be recognized that much
of t.he air Rl it motion is recirculated within the bin.

from the encl need only include the

extrs air mduwd before t.he fallmg mntena.l enters the

gh the air can cause

localized poauve pressures and outward leakage if the
enclosure is not of mrtlght construction.

The amount of air induced by falling material is much
less if the space through which the material falls is en-
closed effectively than if not enclosed, and can be re-

From Plantand Process Ventilation by W. C. L. Hemoon, The Industrial Press
Rew York (1955).

duced to-a minimum by enclosing as well as possible the
openings at the feed point of the material.

DUCT SYSTEM DESIGN

The duct system will consist of branch ducts connected
to a main duct that will convey the air from the hoods
to the exhaust fan and the air cleaning equipment, if
used. Round ducts should be used wherever possible.
Their gage size and construction differ from air supply
practice due to the rougher usage encountered, and in the
case of dusts, to the abrasive effect. (See later section
on Construction Speclﬁcatlons for Local Exhaust Sys-
tems.) Usual conveying velocities are shown in Table 8.
Where solid are handled ded ve-
locities must be maintained throughout the system to
prevent material from settling in the ducts and obstructing




