10.70 OPEN SURFACE TANKS

Ventilation rates for plating, cleaning, and other open sur-
face tank operations will depend on a number of Wters
that include materials, tank configuration and location, and
type of ventilation system. This section describes four hood/
ventilation types: enclosing and canopy hoods, lateral
exhaust, and push—pull. .

Enclosing hoods usually consist of a lateral hood with one
end panel (two sides open) or panels at both tank ends {one
side open). This hood configuration can provide increased
efficiency by reducing the effects of cross drafts and by
directing more of the hood air flow over the tank open sur-
face. : ‘
Canopy hoods may be open on four sides (free stan_dmg) or
on three sides (such as againsta wall). Control is achieved by
air flow into the hood. It is, however, difficult in many cases
1o achieve sufficient control velocity without excessive air
flow rates. Canopy hoods should not be used with highly
toxic materials, in locations where high cross drafts are
unavoidable, or where the worker must bend over the tank.

Lateral exhaust consists of a slot hood that controls emis-
sions by pulling air across the tank. A single slot may be used
on one side of the tank where the tank width is 36 inches or
less. For widths greater than 36 inches and where the process
configuration will allow, two slot hoods on opposite sides of
the tank or a slot hood along the tank centerline may be used.
A single slot may be used up to a tank width of 48 inches but
only if the material’s hazard class is low and if cross drafts are
not present (see paragraph 10.70.1).

The air flow required will be that necessary to achieve a
minimum control velocity determined by the hazard class of
the material used for operation and the particular tank/ven-
tilation system configuration. The procedure for determining
the class and minimum coatrol velocity for the three preced-
ing hood types is provided in Tables 10.70.1 through 10.70.7
and the accompanying text. Exhanst flow for a canopy hood
is determined from VS§-99-03 and for a booth hood from
Figure 3-11 where W is the total opening width. The exhaust
flow for a lateral hood is determined from Table 10.70.4.

Air and/or mechanical agitation of the tank solution may
be used as an aid to the plating or cleaning process. Mechan-
ical agitation creates a rolling motion and usually will not
affect tank emissions. However, air agitation creates a boil-
ing-like condition and may significantly increase tank emis-
sions, thus creating need for increased exhaust flow to
provide effective control.

Push—pull ventilation consists of a push jet located on one
side of a tank with a lateral exhaust hood on the other side.
Tank emissions are controlled by the jet formed over the tank
surface. The jet captures the emissions and carries them into

fhe hood. As the jet velocity, at all locations across the tank,
is higher than the maximum control velocities specified for
canopy, enclosing, or lateral exhaust hoods (Table 10.70.3),
the push—pull exhaust flow is determined on the basis of that
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necessary to capture the jet flow and is independent of‘ the
hazard classification. Push—pull design criteria are provided
in VS-70-10, -11, and -12.

10.70.1 Tank Design Considerations:

1. Ductvelocity = any desired velocity (see Chapter 3).

2. Entryloss = 1.78slot VP plus duct entry loss for slot
hoods. For canopy or enclosure hoods, entry loss =
duct entry loss.

3. Maximum slot hood plenum velocity = 1/2 slot

velocity (see Chapter 3).

4. Slot velocity = 2000 fpm unless distribution is
provided by well-designed, tapered take-off.

5. Provide ample area at the small end of the plenum.

6. IfL = 6' or greater, multiple take-offs are desirable.
IfL = 10' or greater, multiple take-offs are neces-
sary.

7. Tank width (W) means the effective width over which
the hood must pull air to operate (e.g., where the
hood face is set back from the edge of the tank, this
setback must be added in measuring tank width).

If W = 207, slot on one side is suitable.

If W = 20-36", slots on both sides are desirable.
[fW = 36-48", use slots on both sides or along tank
centerline or use push—pull. A singte slot along one
side should not be used unless all other conditions are
optimum.

If W = 48" or greater, local exhaust usually is not
practical. Consider using push-pull.

Enclosure can be used for any width tank if process
will permit.

It is not practicable to ventilate across the long
dimension of a tank whose ratio W/L exceeds 2.0. It
is undesirable to do so when W/L exceeds 1.0.

8, Liquid level should be 6” to 8” below top of tank with
parts immersed.

9. Lateral hood types A, C, D, and E (VS-70-01 and
-02) are preferred. Plenum acts as baffie to room air
currents. .

10. Provide removable covers on tank if possible.

11. Provide duct with clean outs, drains, and corrosion-
resistant coating if necessary. Use fiexible connection
at fan inlet.

12. Install flanges to reduce cross drafts. If the exhaust
hood is on the side of the tank against a building wall
or close to it, it is well flanged.

13. Replacement air to the tank area must be supplied
evenly and directed toward the tank from above or in
front of the tank so that cross drafts do net occur.

Flow Rate Calculation for Good Conditions: (No cross
drafts; adequate and well-distributed replacement air.)
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1. Establish process class by determining hazard poten-
tial from Tables 10.70.1 and 10.70.2; information
from Threshold Limit Values, Solvent Flash Point,
Solvent Drying Time Tables in Appendices A and B;
and from Tables 10.70.5-10.70.8.

2. Process class can also be established directly from
Tables 10.70.5-10.70.8 if process parameters are
known.

3. From Table 10.70.3, choose minimum control
velocity according to hazard potential, evolution rate
(process class), and hood design (see Table 10.70.5
for typical processes).

4. From Table 10.70.4, select the cfm/ft? for tank
dimensions and tank location.

5. Multiply tank area by value obtained from Table
10.70.4 to calculate required air volume.

EXAMPLE

Given: Chrome Plating Tank 6’ x 2.5’
High production decorative chrome.
Free standing in room.
No cross-drafts.

a. Tank Hood. See V8-70-01. Use hood “A” long 6’ side.
Hood acts as baffle.

b. Component — Chromic Acid.

Hazard potential: A (from Table 10.70.1; from Appendix
A, TLV = 0.05 mg/m?, from Appendix B, Flash point =
Negligible)

Rate of Evolution: 1 (from Table 10.70.2; from Table
10.70.6, Gassing rate = high)

Control Velocity = 150 fpm (from Table 10.70.3)
Minimum Exhaust Rate = 225 cfm/ft? {from Table
10.70.4; Baffled tank, W/L = 0.42)

Minimum Exhaust Flow Rate = 225 X 15 = 3375 c¢fm

c. Hood Design

Design slot velocity = 2000 fpm

Slotarea = Q/V = 3375 cfmy2000 fpm = 1.69 fi2
Slot width = A/L = 1.69ft%6 ft = 0.281 ft = 3.375in.
Plenum depth = (2)(slot width) = (2)(3.375) = 6.75in.
Duct area = Q/V = 3375 ¢fm/2500 fpm = 1.35 f¢
Use 16" duct, area = 1.396

Final duct velocity = Q/A = 3375/1.396 = 2420 fpm
Hood Sp = Entry loss + Acceleration

1.78 VP, + 0.25 VP, + 1.0 VP, (see
Chapter 3)

{1.78 x 0.25") + (0.25 x 0.37"y + 0.37"
0.45 + 0.09 + 0.37

0.91"

It

i

i

Hood SP

i
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TABLE 10.70.1. Determination of Hazard Potentia)

HYGIENIC STARDARDS Flash
Hazard Gas and Vapor Mist Paint
Potential {sea Appendix A} {ses Appendix A} |{see Appendix B)
A 010 ppm 0-0.1 mg/m? —
B 11-100 ppm 0.11-1.0 mg/m® | Under 100 F
G 101-500 ppm 1.1-10 mg/m? 100200 F
o Over 500 ppm Over 10 mg/m® Over 200 F

TABLE 10.70.2. Determination of Rate of Gas, Vapor, or
Mist Evolution

Relative
Liquid Degrees Evaporation”
Temperature Below Boiling  (Time for 100%
Rate {F) Point (F} Evaparation) Gassing**

1 Over 200 0-20 Fast (0-3 hours) High

2 150~-200 21-50 Medium (3-12 hours)  Medium
3 94-149 51-100 Slow (12-50 hours) Low

4 Under 94 Over 100 Nil (Over 50 hours) Nil

*Dry Time Relation {see Appendix B). Below 5—Fast; 5-15 — Medium, 15-75— Slow;
75-over — Nil.

**Rate of gassing depends on rate of chemical or electrochemical action and therefore
depends on the material treated and the solution used in the tank and tends to increase
with, 1) amount of work in the tank at any one time, 2) strength of the solution in the
tank, 3) temperature of the salution in the tank, and 4} current density applied to the
work in electrochemical tanks.

TABLE 10.70.3. Minimum Control Velocity (FPM)
for Undisturbed Locations

Canopy Hoods
Class Enclosing Hood ~ Lateral  see Figure 3-8 & v5-99-03)
(see Tables  One Two Exhaust “peee™  Four

10.72.1& Open  Open 37505 Open  Open

10.70.2) Side Sides {Note 1) Sides Sides

A-1 and A-2

{Note 2) 100 150 150
A-3 (Note 2),

B-1, B-2,

and C-1 75 100 100 125 175
B-3, C-2, and

D-1{Note3) 65 90 75 100 150
A-4 (Note 2)

C-3, and

D-2(Note3) 50 75 50 75 125
B-4, £-4, D-3 (Note 3), and D-4 — Adequate General Room Ventitation

Reguired (see Chap. 2).

Notes: 1. Use aspect ratio to deterrine air volume; see Table 10.70.4
for computation.
2. Do not use canopy hood for Hazard Potential A processes.
3. Where compiete control of hot water is desired, design as
next highest class.

Do not use Do not use




70.4. Minimum Rate, cim/it* of Tank Area for tateral Exhaust

TABLE 10.

im/A to maintain required minimum controt velocities at following
tank width (_w_) ratios

tank longth | L
Requlired Minimum 1020
| Velocity, fpm
::for::r“o Table 1'(:?11:‘.’3) 0.06-0.09 0.1-0.24 0.25-0.49 05-0.99 Note 2
Hood against wall or flanged (see Note 1 below and Section 10.70.1, Note 12. See VS-70-01 A and VS-70-02 D and E.
50 50 60 75 90 100
75 ¥ 90 110 130 150
100 100 125 150 175 200
150 150 190 225 [250] Note 3 [250] Nate 3
Hood on free standing tank (see Note 1). See VS-70-01 B and VS-70-02
50 75 90 100 110 125
75 110 130 150 170 190
100 150 175 200 225 250
150 225 [250] Note 3 1250] Note 3 {2507 Note 3 [250] Note 3

Notes: 1. Use W/2 as tank width in computing W/L ratio for hood along centerline or two p

2. See Section 10.70.1, Notes 6 and 7.
3. While bracketed values may not produce 150 fpm contro

arallel sides of tank. See VS-70-01 B and C and VS-70-02 F

i velocity at all aspect ratios, the 250 cim/ft? is considered adequate for control.

TABLE 10.70.5. Typical Processes Minimum Control Velocity (fpm) for Undisturbed Locations

Lateral Exhaust
Control Velocity
Contaminant (See ¥5-70-01 & Collector
Operation Contaminant Hazard Evolution v§8-70-02) Recommended
Anodizing Aluminum Chromic-Sulfuric Acids A 1 150 X
Aluminum Bright Dip Nitric + Sulfuric Acids A 1 150 X
Nitric + Phosphoric Acids A 1 150 X
Piating — Chromium Chromic Acid A 1 150 ) §
Copper Strike Cyanide Mist C 2 75 X
Metai Cleaning {Boiling) Alkaline Mist c 1 100 X
Hot Water (i vent desired)
Not Boiling Water Vapor D 2 50*
Boiling D 1 75"
Stripping — Copper Alkaline-Cyanide Mists c 2 75 X
) Nicke! Nitrogen Oxide Gases A 1 150 X
Pickling — Steel Hydrochloric Acid A 2 150 X
Sulfuric Acid
Sait Sotution ’ 1 10 X
(Bonderizing & Parkerizing) Water Vapor D 2 50"
Not Boiling Water Vapor D 2 50"
Boiling D 1 75*
Salt Baths {Moiten} Alkaline Mist G 1 100 X

*Where complete control of water vapor is desired, design as next highest class,
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Industrial Ventilation
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10-101

Specific QOperations

-quaionins ag Aew UORR|{IUAA UOTIAP
10 10Jju00 ajeidwod Ajelluass? asaym 31ed (4

gienbape ‘asimiall0 -palinbai S weals
4 8Ly} LIt POBII0SSE S BlE) 1aybiy ey (6)

“uo|
{0 6iE1 J0UBIY € Ul Jnsa) Aew SUONIPUOD Jay1o Jo uoyeyBe ‘sainjeadua) M__"M._,n
-syonpuoa Bunesado (ensn Joj (20201 o|qeL) LOIN{OA? Jo G181 PUB (102 0L aqer)
jequatod prezey uo paseq £04°04 ajqeL Ul asn 10§ g Jajdeys) Ut paguIsap se sselg  (9)
yieg Mwm:_z wnpog  (p)
. shofy pea os
pasn S| 4ieg SPIY OLING ‘JWOI] UYM (y}) 19918 0} Auo w__a..w_u mw

-afuel ameiadwa) aul Ul anjea syl
-guoiesado asou j0 awos Ag paseajs) oSE e uaboIpAH (1) o0y oot ()
: 'S810N
wany .
sBunsen @iQ ased UZ "6l Mg €L w_smz.%ﬁmm‘ 'L
iz "8l spe1aly snouad-uoN gl shomny a&% 9
jelow SNUM L1 JBMIS [N L _o&oo S
{sbunec) 2dAL qui7) a9 9t sseig paEld 1IN 0L m~=20 4
(sfuieod adAL asauebuepy) 1991 "SI sAojly 1IN 6 mmem w
J— [ELY I 4 . 190N '8 wnuiLny ‘1 eley aseg
06-0L fa) SIS SpIUeR) ‘BUIENTY WNpog ‘9pIXOIPAH WNIPoS s
0604 -V saseq apQ udboIN POy LN 1
4 abued () ss2ld JusBjWeju0) Jeydsouny (1) @1eydsouny v peseelay (oomeoD i suiZ
-dwal 1ensn Jolel o sINieN [eajway) pue feaishyd aq AR YIIUM udleg Jo jusuoduio) [EjoN 9stq ui§ aq o] Bupeo)
{1,u09) suonesadQ Buyddiig AqQ paseajay SIUBLIWEIUD) SUI0GIY  °8°0L°0) I7EVL



10-102 Industrial Ventilation

!
45" min. Plenum acts as flange
Slot sized for 2000 fpm
i s N
T .~ T i H - 25
I —t——

12" min. i Tank ' : Tank | min.
1 L | | W ——H
__________________________ I |

A. UPWARD PLENUM

Partial covers advisable, if

L possible, on any type mnkN l*— 25
[Co-—————————————---—-——--1 T
: [ | Tank STET
| t 12" min. ; !
' L - —— W ——}
i ——
D w0 Tank i/ . ]

3 =

B. DOWNWARD PLENUM

C. CENTRAL SLOT

Section A-A

AMERICAN CONIFERENCE
OF GOVERNMENTAL

OPEN SURFACE TANKS

INDUSTRIAL HYGIENISTS

12-90 FIGURE /S’ — 7()— (]



A
45° min.

E.

1
i

-

Wj:_12" min.

Work gives off vapors
after removal from

D. PICKLING TANK

Max. plenum velocity = 1/2 slot velocity

10-103

Specific Operations

Section

Slot

Extend over tank as far \

as possible H"\

LATERAL

inside radius desirable if space permits

7 smN iz S min.

=== L

=t

Sloped plenum desirable

F.

END TAKE-QFF

AMERICAN CONFERENCE
OF GOVERNMENTAL
INDUSTRIAL HYGIENISTS

OPEN SURFACE TANKS

DATE

12—90 FIGURE |/5'— 7()— (02




10-104 Industrial Ventilation
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ﬁ ® Liquid Temperature (1)

ot

Push nozzle manifold @—Circulor. rectangular or square. Monifold cross—sectlionol
orea should be ot least 2.5 times the tolal nozzle flow area.

Push nozzle angle @ -~ 0 to 20° down.

Nozzle openings @— 1/8" 1o 1/4" slot or 5/32" to 1/4" dia, holes with 3 to 8
dia. spacing. Ouier hoies or slot ends (4)musi be 1/2" to
1" inside tank inner edges.

Exhaust opening @ — Size to gchieve 2000 fpm slot velocilty. Ouler edges of
openlng@ must exiend to edge of lank including flanges.

Liquid surfoce@ — Tank freeboard mus! not exceed 8" with porls removed.

Push nozzle supply 0J = 243 JTJ
where QJ = push nozzle supply, cfm/ft manifold lengih

Aj = total nozizle opening per foot of manifold length

Total push supply Qg = OJ x L cfm

Exhaust flow Q.= 75 cfm/fl2 tank surface area for t £150 F

Q= 0.4 T + 15 cfm/H? fank surface area for t > 150 F.

Tank surface orea = L (length of tank) x W (width of tank)

Design Procedure: Select nozzle opening within above limits and calculate push supply
and exhaust air flow. See VS-70—11 and VS-70-12.

Reference 10.70.1, 10.70.2, & 10.70.3

AMERICAN CONFERENCE PUSH—-PULL HOOD DESIGN

OF GOVERNMENTAL DATA FOR WIDTHS UP TO 10’




