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Central Systems

Central exhaust systems consist of one or more fans, s
common suction plenum and branch connections to multi-
ple exhaust terminals. Central systems are generally less
costly than unitary systems in capital and maintenance cost,
permit low oost.standby exhaust fan pmvmansa.ndm
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over the area of influence of the structure will insure add;.
tional dilution.

SUPPLY SYSTEMS

The minimum unit which the air supply system serves iy
!.he ls.bomwry module. In the overall design of the labaratory
& module is the smaliest repetitive unit in which re.

applicable to remote high stack discharge reg is. They
are more difficult to balance and present the inherent difieul-
ties of parallel fan operation when more than one fan'is em-
ployed.

Filtration

Filtration facilities for exhaust systems are employed for the
removal of hazardous and obunoxious air pollutants. A gen-
eral lication is the d of radioactive particul
with di ble dry media abaolute filters. The filter assem-
bly for this purpose includes & prefilter for coarse particle
separation and a filter enclosure arranged for ready access
and easy transfer of the contaminated filter to a disposal
enclosure. For convenience of handling, replacement snd
disposal with minimum hagard to personnel the filter should
be located outside the working area and on. the suction side
of the exh A tant volume is ired to
maintain design exbaust rates as filter resistance increases
with particulate accumulation.-

Exhaust Fans

Fans handling contaminants should be loeatedboutmde oc-
cupied areas of a building and close to the point o! d:schm-ge
to the atmosphere to avoid spread of cont:

search is performed and which iz designed with provision for
a full complement of services. Consequently air supply sys-
tems ave designed with the modulz being the basic umt - of
space for which air is provided and and hi
contro) is maintained.

Research programs are subject to change and the ocey-

" pancy and arrangement of laborstory space is often altered
with time. A successful laboratory system is one which eap’

cope with these changes within the limits of the design with
minimum major alterations and interference with adjacent
areas. This does not mean that the system should have 100
percent of its ultimate capability installed initially, but the
system should be arranged so that when changes must be
made they can be a.coomphshed efficiently within the overall
system t relocation of or al jons to equip-
ment which is not affected by the change. :

Air supply may be by suy oneore eombmatmn of systemx
which gatisfy the lab y thermal

tain the building air balance. Themzemdphymcalmange- .

ment of the laboratory, as well as the features of occupancy
and economic realities, sre lactors which determine the sys-
tem to be used.

AJJ ur supply system types and arrangements are utilized

leaksge by maintaining fume eollecting ducts outside of

_f L ,_wndmanmg. Sysfem.s hsve been installed ns-.

or low ion or a com-

equipment areas under negative p. ting duct
b hes may be of tional joint eonstructwn provid-
ing appropriate allowance for leakage is applied to the fan
rating. Discharge ductwork should be of airtight construction.

SUPPLY. AIR INTAKE LOCATIONS

In the arrangement of the supply air equipment, it is es-
sential that the locations of the fresh air intakes be carefully
considered to avoid the possibility of recm:ulat.mn of con-
uumnated exhaust au-

v inf d by
wind direction, building shape and bhe location of the eﬂiuent
source, exact sir patterns are not predictable. A rough but
conservative approximation of the dilution effect that might
be expected for exhaust vents flush with the roof, based on
wind tunnel tests, can be made by the followlng equation.?
An increage of d:lutum can be expected if the exhaust dis-
charge stack is increased in beight.

D = [4.88 + 0.147(L /A [V /V,]

where

D = dilytian, defined as the ratio of gas concentration-at the
exhaust opening to the gas conceutration at any point
near the building, dimensionlesa.

L = shortest air distance between exhsust opening and any
point, feet.

A, = area of exhaust opening, square feet.

V = wind speed, feet per minute.

V. = exhaust speed, feet per minute.

ing high,
bination of these methods. Smgle—duet dual-duct, and ter-
minal rehent type systems have been apphed Air supply
may be i duced into the lab y ugh ceilings, side-
walls, under-the-window and, in some mstsnm, through the
floor. The important factor is whether the system will satisfy
the criteria efficiently and economically.
Unitary Systems

The most flexible form of air supply system consists of a8
separate air handling unit for each laboratory space. Each
unit is made up of a fan and nu' treatment apparatus with a
capacity equal to that ,' to tai space
ture and bal, the exh: ts. The unif
a cooling coil, heating coil, hunud.\ﬁer filter, and my other
required air treatment dem and is semced with electricity,

‘chilled water, and stesm or hot water.

‘This system i= capable of being operated only when neces-
sary and can be designed to match the exhaust fan capacity
and regulated to balance the quantities, if the latter
are varisble.

Each unit is capable of delivering sufficient heating, cool-
ing, or both, to satisfy the peak requirements of the space it
serves when necessary and is capable, too, of having its heat-
ing and ecooling capacity reduced separately as.the load in
the laboratory space variez.

T‘he umt.nry syshem when eonatruc'.ed to lngh quality

, takes and
xs ofben cosuy to Operabe and ma.mt.am 1t finda its chief ap-
tion for isolated lah ,apanaandm‘ ildings where

hours of ion are highly i and internal heat gains

The results should be compared with the d con and ilation air  are hrge and variable.
tration of the exhaust contaminants at the pomt of discharge Unitary i with air treatment capabilities more
aod the i of these that lmtedthanthmrequuedwhennhsthesolemureeofw
can be tolerated in the supply air system. supply is used to suppl in areas where

Discharge of effluent through exhaust stacks which extend

the base central system would be overloaded.
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Central Systems

The simplest form of central system which can be success-
fully applied to a laboratory subjected to variations in mher-
nal heat gmn is one where the supply air volume is t:
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occurrence. If the special requirements are in fact general,

they might best be handled by providing the equipment

with the Decessary capacity in the central apparatus.
Although pmvmon for addition o( xupplememary Bir

and the air is conditioned to a dry-bulb temperature that
will satisiy the maximum sensible heat release in any space
and a dewpoint satisfactory to enable maintenance of room
humidity within an acceptable range.
Vmam“mhmtm(mmapaoemspmmbahneedb

mosfahca.l]y controllod reheat coils in the branch duct
serving each space.

This system can regulate wmpemture well and is eco-

_nmmml if close humidity contro} is not critical, if internal

. heat gains are moderate, fairly constant within a space and

R domtvnrygmﬂyfmmspaoetospaoe and if the exhsust
and

ur, m‘“' with the supply
,ﬁo intain space

h

tr is made Ity ¢ the sys-

tem, the vooling coil, humidifier, and special filters or odor
amorbmg equipment are installed only if the base system
cannet cope with the requirements. If the special need does
not exist, the supplementary equipment should not be in-
stalled

Supplementary eonditioning may be applied to an individual
area or & group of areas served by s central system and may
be in the form of (1) separate unitary equipment, (2) addi-
tional apparatus within the central system.

In either case, the supplementary conditioning apparatus
might be any combination of cooling coil, heating coil, humid-
ifier, and sometimes supplementary filters and odor absorbers,

H.omso( pancy or operation for each lab y space
should be approximately the same since the central system
must be in operation if any one space is being used. Many
Iaboratories operate 24 hr a day so this requirement does not
always impose a lmrdshxp

Where heat gmns are high and subject to variation and
where the exhaust air quantities are greater or less than sup-
ply air requirements for cooling, variations of the simplest
central system should be considered. These variations can
broadly be idered: (1) central sy with supple-

" "mentary conditioning, and (2) central systems with supple-

mental air supply.

Supplementary Conditioning

The purpose of supplementary conditioning is to provide
the capability within or as an adjunct to the base central
system for cooling, heating or humidification loads and spe-
cial filtration which vary sufficiently with respect to intensity,
frequency or duration or which occur in such a small per-
centage of spaces served by the central system to make in-
clusion within the central conditioning apparatus uneco-

" pomical.

High hest gains in limited areas may be more eﬁicxenﬂy
bandled by providing additional cooling capacity in the
porhonof'.basystzmservmgtbosezpeuﬁcum, when re~

located so as to be easily accessible for inspection and main-

Supplementary Unitary Equip ,
< unitary equi t may be mstalled sdjacent to
orwﬂ.hmthelnbonwryspacemdmybemumformofa
recirculating air handling unit contsining a fan and the re-
quired condiﬁoning apparatus.
unitary t provides
conditioning mmxty by addmg in effect a second air han-
dling system to the space. This arrangement is quite flexible in
that it can be operated when required and shut down if not
needed
ditioning is lished without affecting the state
of Q.he base aupply 8ir and since high temperature differentials
are usually not required, the t.hermodynnmxc eﬁicmncy is

Aditional

relatively high. Where the v cooling required is
. largely sepsible heat, judici lection of can give
cooling with & dry oml.

Since this arrangement provides an air supply in parallel
with the bae system and since this second air supply is often
mtermxttent, gm'. care must be exercised in arranging the

k and selecting and k the air
outlets to preclude stratification on one hand or excessive
turbulence on the other.

The automatic controls for both the bm and supplemen-

quired, than by cooling the air centmlily to the t
Wryandthenmhmhng fora.\lotharspm

lied by

tary conditions must be prop

[3 I " E,

ﬂw system where the heat gain is not developed.

Many laboratories will have spaces which require syswns
having large cooling capability for irregular periods of time
when certain experiments are being performed, but the dura-

'monofthenwdmofmnsmallwhencompuedwxlhu\emul

bours of jon. For such a laboratory, a system with
supplémentary conditioning should be considered.
Dunng e design and mmal opernhon of the building, the
may not be
hmwn and dunng the life of the buildings these areas may be
modified or relocated and new occupancy havmg this requue-
ment added. Central sy can be d d with p
for the supplementary oondmonmg $o be added at any time in
future in any space with & minimum interference with the
operation of the rest of the building. In this case, central
chilled water, hot water, or steam facilities should be made
available to emble a pen:enfage of a].l laborawry spaces to
ve } Yy
It should be hasized that ! 'y eondmonmg
equipment can be justified only to handle spaces whose re-
qQuirements differ from those of the bulk of the spaces served

* by the central system, either in magnitude or frequency of
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PP y Equip

When installed within the central air distribution system,—

the air treatment oomponent-s are located within the branch

duct to the space being served.
Since the pnmary supply au' mndmona are modified to
pmvxde tage of coo-

stant air quantity and a largely unchanged supply air dis-
tribution pattern results. This may be offset by larger tem-
perature differentials and when no separate humidification
facilities are provided, may bring sbout changes in room
humidity. These variations are predictable and should be
taken into account during the design of the system. Though
they may be acceptable or can be corrected by humidifica-
tion, they still may reprment unnecessary hte.nt eoolmg to
accomplish the needed

Com:htlom.ng equipment added into a central gystem wx]l,
of course, impose additional static pressure losses on the sys-
tem and when these cannot be economically absorbed, booster
fans in the branch duct or separate unitary equipment ghould
be considered.

The duet system which is to have provision for supple-
mentary conditioning components should be constructed




