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saturation after- the coil will reduce further the dry-bulb temperature and
the air quantity required. This system has:very définite application in
hot dry. climates. . L . :

) SELECTION OF TYPE OF SYSTEM -

Tf the petifeter of the building is large with regard to the area, and if
there are many rooms, induction convectors of either the low-or high-pres-
sure type may beemployed. Occasionally a dual-ductsystem, one ductcar-
Tying air at a warmer temperature than the other, may be considered.

Low buildings with large floor aréas may be divided into sections or
zones with separate central air-supply systems to facilitate temperature
control. In. the case of large department stores it may be possible to pro-
vide a single conditioner, with a fan delivering the conditioned air to local
mixing fans which supply the various departments or spaces. This appli-
cation is limited by the practicability of running the large conditioned
air ducts to the various recircilating fans. Each vertical section of the
building also may be supplied by a separate fan delivering conditioned air
to local mixing fans. In many cases the most economical and satisfactory
‘scheme may be to employ a hot-water or steam reheater in each branch
duct. Where vertical sectionalizing is not indicated, the building may be
divided into horizontal groups, each handled by a central system and ade-
quately zoned. - In some large buildings, apparatus rooms for the systems
‘may be located in the basement and attic and on intermediate floors.

In high buildings the necessity for horizontal sectionalizing may be
suggested by the size of air supply and return risers, and by the extent to
which they encroach upon usable space.. Each story should be cut off by
doors from other stories, as otherwise the cool air tends to collect in the
lower story and the warm air is forced to the upper story: R
. .Balconies and large lobbies in theatres and similar high rooms frequently
justify the use of separate zoning fans, to counteract the tendency -of the
heavier, cooler air to collect at.the lower levels of these spaces. i

Fans operate at full capacity continuously in many systems, and there-
fore should be selected for good efficiencies. In winter when higher terper-
ature differentials are used, it is sometimes practicable to deliver smaller
air quantities than when cooling. )

In climates where winter temperatures fall below freezing, the tempering
coils should be of the steam-distributing type; or if they are heated by 3
liquid, this liquid should contain some anti-freezing substance such as
ethylene glycol. If hot water is used in cold climates, the control of air

temperature should be obtained by means of face and bypass dampers
rather than by throttling the valves, to prevent damage due to freezing.

1f zone reheaters placed in supply-duct branches are employed, they
should be of such type as to be heated over the entire surface so that no
temperature-stratification can occur in the delivered air. Steam-distrl-
buting-tube coils or mechanically-circulated water coils are satisfactory 1
such cases; and throttling valves may be used. ’ .

" Refrigeration equipment must be carefully selected to satisfy the partic-
ular requirements of each installation. For some small plants the evapora-
‘tor may be placed in the air stream, when type of refrigerant and nature
of- occupancy permit. In many cases, chilled water coils are required by
considerations of safety. Where low temperature and relative humidity
are necessary, brine, often of calcium chloride, may be indicated. -
~-Condensing requirements must have economic analysis. Wells, public
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" ties for consideration. Condenser water may have a secondary use for

roof sprays in hot- weather, and is usually suitable. for law rinklin,
> : ) & Rt 8 awn .
i\f:ns: Iézzl(tlag depax;thmgnt }'l;llgs 1n cities prohibit any connection ffgm refng-
nsers that mi ermit th inki
e monaers tha ight p ‘ e Vwater to be used for. drinking or

Practically without exception, ai 1
onteeaty without ex m;; n, an' cleaners should be provided for both
Control of temperature and of relative humidit i
_ Contrc S ( dity by automatic means
; ggﬁfﬁﬁﬁ and econquc_a) p_peratmn oi" air conditioning €quipment
The insulation of ductwork may be necessary to preve i
g£ I;lmsture eéther inside or outside of ducts, hol};singg a.n‘zl ?;ncgsgazgigﬁ)tg
coldo's :;gg:n a change of Jtem_pgrature m ducts passing through hot‘or
In general, the apparatus should be arranged to have a straight-li i
ﬂl%W. _Each change in direction increases air resistance and, iﬁh;’:ilgil:i::
?I‘h oW and oﬁsets_-mé_zy cause eddy currents resulting in stratification.
T1 e'usual order of equipment location, beginning at the outdoor-air intake.
.lﬁsl.beweather hqodrpr_ louvers, outdoor-air dampers, return-air conriection,
ters, tempering coils, cooling coils or sprays, bypass connection with or
w1§hout reheaters; reheaters, fan and distributing ducts.
creens at the intake prevent the entry of large foreign matter, bird

:;cd A hood or lopver at the outdoor-air intake grevéntsgt[:lhe entry’o?l;gii’
and &x)xow. Since in most climates there are many days during which use
gL tpe&ll'lcext.yt outdoor air unheated or uncooled may be economical, the
areas -ao ! air-passing and treating apparatus should be large enougl’1 for

ieh volume, and-the exhaust or spent-air equipment should be capable
o Tilschs.rgmg out of doors, all of the air admitted.

.-he_bypass connection normally connects the return-air duct :
{?sﬁla.lfhi lia.p;l))a.ratus casing -between the conditioner and the suppgs}:?.»
s ac{ (;1 ypass opening is sized to handle about 50 percent of the fan
Ny f 1ty where a vang.ble-byga.ss is used though extreme load variations
coily' regmre a larger size. It is at times good design to locate a reheating
i In the bypass connection to permit using some bypass air when heat-
sp%als required. Since the relatively high resistance of the cooling coil or

b tfn is tgrtf)e balanced _by thp heating coil and bypass connection, enough
e gt hs ace can be provided to raise the temperature of the bypass
il b e point where the mixture of bypassed air and conditioned air

ve the required temperature. When a variable bypass is used, a
acm;psezhw?rkmg 1n opposttion to the bypass damper should be plac’ed
oo eb ace of the dehumidifier, for unless the resistances of the two are
not L yb t:l}anced at all operating points, the proper mixtures of air will

by a(.)sse 2 ned. Outdoor air that has not been dehumidified should not

of thepd l' around a COOhDg.C(_)ll or spray dehumidifier if accurate control
 pan; ?wered relative humidity is desired. Where the bypass is made
ofe }? the dehl'1m1d1ﬁelj or conditioner and is located on the top or side
» the return-air connection should be arranged so that stratification of

re > Teull : sl
turn air is insured, baffles being provided to accomplish this purpose if
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cessary. When return-air and bypass :air connections are taken off a

retu - - .
b m duct system, it may be necessary to install a back-draft damper

;ggse‘:i;f return-air connection and the bypass connection. When the
p per 13 at maximum opening it may be much easier for outside
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thr pass through the return damper, into the return duct connection and

ough the bypass, than for return air to pass through the ‘bypass con-

‘water service, cooling towers and evaporative condensers present possibil-
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