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industrial Ventilation
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Local £xnaust Hooqs

1.3

JUZT '/E..CCIT/_Y\—‘ DUCT VEILOCITY —
P

PLENUM
VELOCITY=S;

\ /S:LOT

~ L
S YELOCITY —

-
SAPTURS
VI_ZITY

CAPTLEZ VELCCITY-AIR VILOCITY AT ANY SQINT IN FRONT OF THE HOOD OR AT THE HOOD .
OPENING NEZESSARY TC CVIRCOME CPPOSING AIR CURRENTS AND TO g_\
CAPTURE THE CONTAMINATED AIR AT THAT POINT 8Y CAUSING IT TO FLOW
INTO THE HOOD.

FACE ZLOC!TY-  AIR VELOCITY AT THz HOO0OD OPENING.

SLCT JZ_CCiTY— AR VELOCTY T=IDUGH "HE CPENINGS N A SLOT-TYPE HOOO. IT IS
USED PR'MARILY AS A MEANS OF OSTAINING UNIFORM AIR DISTRIBUTION
ACROSS 7=z 7aCi ZF THE ECOD.

PLENUM VELOCITY—AIR VELOCITY !N THE PLENUM. FOR GOOD AIR OISTRIBUTION
WITH SLOT-7YPES £F HOCDS, THE MAXIMUM PLENUM VELOCIHTY
SHOULD 3¢ :/2 OF THE SLOT VELOCITY OR LESS.

DUCT VELOCITY— AR VELOCITY TEROUGH THE DUCT CROSS SECTION. WHEN SOLID MATERIAL IS
PRESENT iN THZ AiR STREAM, THE DUCT VELOCITY MUST BE EQUAL TO CR
GREATER THAN THE MINIMUM AIR VELOCITY REQUIRED TO MOVE THE
PARTICLES N T=E AiR STREAM.

AMERICAN CONFEREXNCE HOOD NOMENCLATURE
OF GOVERNMEXNTAL ' LOCAL EXHAUST

INDUSTRIAL HYGIENISTS [ome——7—57 T
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« Movements of the operator.

* Room air currents (which are usually taken at 50 fpm
rmunimum and may be much highers.
* Rapid air movement caused by spot cooling and heating
equipment.
The shape of the hood. s size. location. and rate of air
flow are important design considerations.

3.4.1 Capture Velocity: The munimum hood-induced air
velocuty necessary to capture and convey the contaminant
into the hood is refersed 10 as capture velocity. This velocity
will be a result of the hood air low rate and hood configura-
tion.

Exceptionally high air flow hoods texample. large foundry
side-draft shakeout hoods} may require less air low than
would be indicated by the capture velocnv values recom-
mended for small hoods. This phenomenon may be ascribed
to:

* The presence of a large air mass moving into the hood.

« The fact that the contaminant 1s under the influence ot the

hood tor a much longer time than is the case «ith small
hoods.

« The tact that the large air ffow rate affords considerabie

dilution as described above.

Table 3-1 offers capwre velocity data. Addinonal informa-
tion is found in Chapter 10.

3.4.2 Hood Flow Rate Determination: Within the bounds
of flanges. baffles. adjacent walls. etc.. air will move 1nto an
opening under suction from all directions. For an enclosure,
the capture velocity at the enclosed opentngts) will be the
exhaust flow rate divided by the opening area. The capture
velocity at a given point in front of the exterior hood will be
established by the hood air flow through the geometnic sur-
face which contains the pont.

As an example. for a theoretical unbounded point suction

SURFACE OF
SPHERE
POINT SUCTION
o SOURCE
/,/ \\\
/ \ CAPTURE
! \ VELOCITY

\ L_.. -r‘i
\ x
/
/
4

N
\\ //
- e

FIGURE 3-4  POINT SUCTION SOURCE

: . . 3
source. the point in question would be on the surface of a

sphere whose center is the suction point (Figure 3-4),
- ) ~ .
The surface area of a sphere is 4wX2. Using V = QA

(Equation 1.3), the velocity at point X on the sphere’s surface
can be given by

Q = V(4nX%) = 12.57vX? (3.1
where:

Q = air flow into suction point. cfm

V = velocity at distance X. fpm

A = 42X? = area of sphere, fi?

X = radius of sphere. ft h

Similarly. if an unbounded line source were considered. the
surface would be that of a cylinder and the flow rate (neglect-
ing end effects) would be

Q = V(2xXl) = 628VXL

where:

{3.2]

L = length of line source. {1

Equations 3.1 and 3.2 illustrate. on a theoretical basis. the

'

TABLE 3-1. Range of Capture Velacitieg?2-
Capture
Condition of Dispersion of Contaminant Example Velocity, fpm
Released with pracuically no vefocity into quiet air. Evaporation from tanks; degreasing, etc. 50-100
Released at low velocity nto moderately stiil air. Spray booths: intermittent container filling; low speed 100~200
‘ conveyor transiers; welding; plating: pickling.
Active generation into zone of rapid air motion. Spray painting in shallow booths: barrel filling: 200-500
conveyor loading: crushers. ’
Released at high initial velocity into zone at very Grinding; abrasive biasting: tumbling 5002000
rapid ar motion.
In each category above. 3 range of capture velocity 15 shown. The proper choice of values depends on several factors:
Lower End of Range Upper End of Range
1. Room air currents mininal or favorable to capture. 1. Disturbing room air currents.
2. Contamnants of low toxicty or of nuisance vaiue only. 2. Contaminants of high loxagty.
3. Interimuttent. low production. 3. High production, heavy use.
4 Large hood-large air mass o motion, 4. Small hood-locat controf only.
00 A
Lulduia
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relationsiip between distance. flow and capture velocity and
can be used for gross estimation purposes. {n actual pracuce.
however. suction sources are not points or lines. but rather
have physical dimensions which cause the low surtace to
deviate from the standard geomerwric shape. Velocity con-
tours have been determined experimentaily. Flowt3-*' for
round hoods. and rectangular hoods which are essennally
square. <an be approximated by

Q = V(10x? = A) (3.3]
where:
Q = air flow. ¢Im
V = centerline velocity at X distance from hood.
fpm
X = distance outward along axits in ft. (NOTE:

equation is accurate only for timited distance
of X. where X is within 1.3 D}

A == arca of hood opening. ft-

D = diameter of round hoods or side of essenually
square hoods, [t

Where distances of X are greater than 1.3 D. the flow rate
increases less rapidly with distance than Equauon 3.3 indi-

RPN )

cates.
{t can be seen from Equation 3.3 that velocity decreases

inversely with the square of the distance from the hood (see

LR A

[ERV NP PR VT LY VR T P VAT

== .-

- -~

Figure 3-5.)

Figures 3-6 and 3-7 show flow contours and streamlines
for plane and flanged circular hood openings. Flow contours
are lines of equal velocity in front of a hood. Similariy.
streamlines are lines perpendicular to velocity contours.
{The tangent to a streamline at any point indicates the direz-
tion of air flow at that point.)

Flow capture velocity equations for various hood config-
urations are provided in Figures 3-8. 3-9 and 3-10.

3.4.3 Effects of Flanges and Bafffes: A flange is a surface
at and parailel to the hood face which provides a barrier to
unwanted air flow from behind the hood. A baifie is a surfacz
but which provides a barrier to unwanted air flow from the
front or sides of the hood.

If the suction source were located on a plane. the flow area
would be reduced (% in both cases), thereby decreasing the
flow rate required to achieve the same velocity. A flange
around a hood opening has the same cffect of decreasing the
required tlow rate to achieve a given capture velocity. n
practice. flanging can decrease flow rate (or increase
velocity} by approximately 25% (see Figures 3-6, 3-7. and
3-11). For most applications the flange width should be equal
to the square root of the hood area (M A ).

Baffies can provide a similar effect. The magnitude of the
effort will depend on the, baffle location and size.

Figure 3-11 illustraies several hood types and gives the
velocity low formulas which appty.
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Local Exhaust Hoods 3-9

HCOGT -ARGE HOOD

1)
U
™
™
S
tn
¢
()
’0
/
<o
™
o

Q= o - ) L4P5GE <000, X SMALL--MEASURE «
~IIPENDICULAR 2 -1&...10 FaCE, %NCY LESS
THAN 2X F274 =0CD I3 t
R '
i, N . ST
e —t— Y K o e \:<—t e T )

. ; ‘ | =

\ )y T =
'_f/— LANGE "1':'.:--“'2 .2
N ]

Z00D ON BENCH OR FLOGCR HOOD WiTH \\IDE FLANGE

XT - &) O=/075(‘0X - A)

=V

tn

SUSPENDED HOODS \
{SMALL SIDZ-TRAFT HOOLS)

RECGUIRED IXHAUST AIR FLOW, CFM,

« = DISTANCEZ FROM HOOG.FACE TC FARTHEST POINT CF CONTAMINANT 52 _ZASE, F2IT.
o= r-""“‘ ?*"E AREA, F7°

= JAFTLSE OVELOCQITY. TP, &7 ZiSTaNCE X
ST =R FLOW RATD UUST NCRIAST AS ThI STUART TF DISTANMCE 27 ~—Z IZURCE FFCM THE HCOD.
SAFFLNG 2Y FLANGING CR 2y PLACING Ch 2I~.7H, TLOCR. ZI7 mAS A4 Sohvooigiay o9Ts7

(e -
./, N [ )
5 MINIMUM
& 1
—.—4' ———d D s]

CANOPY HOOD
2 = '3 PDOV(P=PERIMETER CF TANK, FEET).

7GT SITCMMENGED IF WORKERS MUST BEND C.TR SCURCEI. ¥ RANGES
T20M 3C TG SCD FPM DEFENCING CH CROSSCE:FTS SioF C_RTAINS O TWO CR THRES TCES 1O

IPLATE A SEMI—-200TH OR BCOTH ARE CISIRAZLEI,

AMERICAN CONFERENCE ) _
‘ W, ‘RE V ITY
OF GOVERNMENTAL FLOW/CAPTURE VELOC

INDLYSTRIAL HYGIENISTS DATE ]_88 FIGURE 3__8

HG-000067 (/ G 0 b C‘ G



Local Exhaust Hoods
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10-84 Industrial Ventilation .

R

To prevent condensation, insulation,
strip heaters or dilution fitting may

be necessary. e
- &
11—
D) /-—— Enclosing ‘r{.ﬁ_T ,——::
hood oo
i AP
s —-
Skip hoist hood
Q [_): 250 LW \—; Muller l l /\ i
w1 v LT
V' //](\I /I\> =
. Skip—— [ [ AR Baffle
N
\ by {’/\
\ |1 -
N
g B Siots b
‘ Pl
I I Mulle‘r
Skip hoist hood . L \
he =1.78 VP + 0.25 VR L] ] ]
Skip Opening for ||
skip loading —\| |
Pl
[
l 1 1 — At

Notes: 1.

2.

Q =

Minimum duct velocity

he = 0.25 VPy

Other types of mixers: enclose as much as possible and provide 150 cfm/ft

of remaining openings.

When flammable solvents are used in mixer, calculate minimum exhaust rate

Muller diam. feet| Exhaust, cfm
4 750
6 900 .
7 1050
8 1200
10 1575
= 4000 fpm

for dilution to 25% of the LEL. See Chapter 2.

3. For air-cooled mullers, see VS~60-02.

150 cfm/ffz'rhrough all openings but not less than:

2

AMERICAN CONFERENCE
OF GOVERNMENTAL
INDUSTRIAL HYGIENISTS

MIXER AND MULLER HOOD
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Specific Operations

Low—velocily
duct used with
cooling-type

A
To prevent condensation,
Loading insulation, strip heaters, Sand
hopper or dilution fitling may bin
be necessary. muller
l/*:,‘:,:—lf/' I
Ay |
I, Tight enclosure—/ |
45 <= ‘

[ I

Notes:

Batch hopper

Side hood or
booth

Bond hopper———/x(j;l

Enclosing hood

Muller
Muller
T
N L ______
Minimum exhaust rate, cfm
Muller type
Location i Blow—though | Draw—though
No cooling coaoling cooling
Batch hopper Note 1 600 Note 1
Bond hopper 600 - 600 600
Muller: Note 2 Note 3 Note 3
4' diameter 750 " ”
6' diameter 900 " .
7' diameter 1050 » "
8’ diameter 1200 " "
10’ diameter 1575 " v

Minimum duct velocity = 4500 fpm
he = 0.25 VP

Cooling fan
blow~through
arrangement

1. Baich hopper requires separate exhaust with blow—through cooling. With other fan
arrangement (muller under suction), separate exhaust may not be required. (If skip
hoist is used, see VS—60-01.) -

2. Maintain 150 fpm velocity through all openings in muller hood. Exhaust flow rates
shown are the minimum for control.

3. Cooling muilers do not require additional exhaust if maintained in dust-fight
condition. Blow—through fan must be off during loading. If muller is not dusi-tight,
exhaust as in note 2 plus cooling air flow rate.

4. When flammable solvents are used in mixer, calculate minimum exhaust flow rate

for dilution to 257 of the LEL.

See Chapter 2.

10-85
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