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Fig. 2 .... Bypass Arrangements for Updraft Hoods

gasketed lighting fixtures and waa.tberstnp door seals, (4)
adjustment of plenum slots for maximum exhaust at the head
of the hood under h)gh thermal operations, and (5} p

tions a3 a dataper as it is raised and lowered, and (2) & bypass
damper opening to the hood canopy above the door which is

ture or pressure sensing alarms for safety mdxcahon
Face Vclocuy Control. Variations in the resistance of a hood
haust system reflect di _vmfaoe locity v

hanically linked to the door for proportional air bypass.

Bypass devices applicable to both vertically or horizontally
operable doors are: (1) a b tric damper responsive-fo

common causes are: (1) varying the face opening, md @
filter resistance build-up.

Doors on hoods do not contribute to hood performance but
are often required for shielding purpeses. In order to control
face velocities between prescribed design limits on hoods
eqt.xipped with doors, a proportional air. bypass device is re-
quired. Two types applicable to hoods with single uplift
doors are: (1) s bypass opening located in a front panel di-
rectly above the hood door positioned so that the door func-

the pi variations produced in the hood as its face open-
ing is varied, and (2} a bypass damper operated by an air
velocity sensitive controller. Figs. 2 and 3 illustrate bypass
arrangements.

Increases in fume hood exhaust system- pressures due to
filter loading can range from 25 to 35 percent of the clean
ﬁlter eondmon when l:ugh efficiency filters are émployed.
G may be atlai d by ap auto-
matic pmu’e controlled damper in the duct system or bya
similarly controlled bypass damper which admits air into the
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Fig. 3 .... Bypass Arrangements for Downdruft Hoods
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the i air d 3. In most laboratories, the installed
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Fig.” 4 .... Variable Resistance, Constont Volume
: . Air Alow Contral

axinust system when the filter is clean and gradually closes

" ag filter resistance builds up Fig. 4 illustrates a variable re-

sistance control.

Paformance Tests. Performauce tests for hoods requxm [¢3]
measured exhaust air rate by s calibrated orifice, (2) a tra-
verse of fu:e velocxty readmgs in the plane of the face opening
for intermediate and ings, and (3}
heavy and light smoke tests under varying door positions.

EXHAUST SYSTEMS-

Laboratory exhaust systems can be classified on the basis
of hood ch and the method of system operation
acd control as: (1) consm.nt. volume, and (2) variable volume
systems. These classifications can be further defined on the
basis of the arrangement of the major system components
such as the fans, plenums or duct mains, and branches as:
(a) individual, or (b) central systems.

Constant Volume Systems
A constant volume system exh

a fixed air ti

hood capacity is seldom actively used st any one time and a
system whith enables the application of a usage dwersxty
factor to the installed bood capaclty can reduce the size of
the exh system Op can be
achieved by reducing the air flow during periods when the
hoodsmnotmuseorwhentheymaybeopemted at less than
full ity. A in t air volume ted with
constant hood face velocity when the bood face opening is
partially closed inay be achieved by the control arrangement
shown for the ve!ocxty—cont.ml.\ed hood in Fig. 2. The sensing

to in hood face velocity and
operstes a motorized damper in the exhaust duct to maintain
the face velocity within the desired range. When the hood is
served by au ‘individual exhaust fan, the operation of the
damper will ususlly be sufficient to reduce the fan capacity
but it may be supplemented by a static pressure regulator
in the duct operating inlet vanes or a discharge damper at the
fan. In large central systems, s manua) damper affords a
satisfactory means for branch ducts but it must be supple-
mented by static pressure regulators in the exhaust, plenums
operating fan inlet vanes or discharge dampers for system
volume regulation.

Variable volume systems can provide initial and operating
economies by limiting the normal operating air handling to
less than the total reguired to exhaust all of the hoods and by
permitting the shutting down of inactive hoods during off
shifta. More freedom in the installation of hoods is permissible
gince the tota) number of hoods that may be provided is not
directly dependent on the ity of the exh system.

Variable volume systems, however, are difficult to balance,
Iess stable in operation and more difficult to wnuol t.han

volume Extensive, itive instr
tion and controls are required with high initial and main-
tensance costs.

A particular ing problem is the lation of the
total simult: ang hood to match design
hood usage factors. If the coflective ares of operstmg hood
openings at any ope time exceeds design opening diversity
values face velocity req; will not be achieved. If, on
the other hand, fotal hood openings are less than design
values, bypsss devices are required on boods to maintain
supply air rates, provide adequate thermal capacity, nnd as-
sure air balance and flow patterns.

Individual Systems

TIngividual & st o ¢, h

I utilize a st con-

from each hood. Hoods served by such

and
. with doors must have individual bypasses for air volume and

face velocity regulation.

Sinee a system of this type will function with the same air
volume being handled for any given set of conditions, the
total number of exhaust hoods which can be installed through-
out the facility must be limited by the capacity of the ex-
haust system and the ability of the supply system to provide
make-up air. Constant volume systetns are simple to balance
and highly stable, and in most installations there is no need
for continuous control of air balance during normal operation.

The constant volume system is flexible with respect to the
number and location of hoods but may incur high owning
and operating costs because of the large air volumes handled.
These costs may impose a practical limitation on the total
number of hoods that can be installed in the building.

Variable Volume Systems

Since laboratory air is usually not re-clrculafed the cost of
circulating, heating and cooling may be high if based upon

nection, exhaust, fan, and disch ge duct for each fume hood.
This srrangement is extremely flexible since the exhaust for
the hood or space served by the fan or exhaust duct does not
directly affect the operation of any other area of the building.
The individual system permits selective operation of in-
dividual hoods by simply starting or stopping the fan motor.
Shutdowns for lepa.u‘ or maintenance are
tary ar t permits selecti lication of : (1) special
exhaust air filtration, (2) special duct. and fan construchon
for corrosive fumes, (3) power to fan
motors, and (4) off-hour operation. I idual exhaust fans
are simple to bal apd when pled with t air
volume provide a very stable and very easily controlled
system.

Although more fans are used than for central systems, the
overall space requirements are usually less for individual
systems because of the small, direct duct connectlons

Where high disch: stacks are eq of ex-
treme, generalized contamination of the effiuent, individual
systems may not be applicable.
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