748 . .CHAPTER 29

1957 Guide

saturation after the coil will reduce further the dry-bulb temperature and
the air quantity required. ‘This system has very definite application in
hot dry climates. S ’ :
~° SELECTION. OF TYPE OF SYSTEM -

1f the perimeter of the building is large with regard to the ares, and if

- there are many rooms, induction convectors of either the low- or high-pres-

sure type may be employed. Occasionally a dual-duct system, one duct car-
rying air at a warmer temperature than the other, may be considered.

" Low buildings with large floor areas 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 recirculating 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.
. 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.
- Fans operate at full capacity continuously in many systems, and there-
fore should be selected for good efficiencies. . In winter when higher temper-
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 &
liquid; this liquid should contain some anti-freezing substance such a8

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.
_If 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 00

temperature-stratification can occur in the delivered air. Steam-distrl-

buting-tube coils or mechanically-circulated water coils are satisfactory 10

such cases, and throttling valves may be used. ) o

- " Refrigération equipment must be carefully selected to satisfy the partic-

‘ular requirements of each installation. “For some small plants the evapors

for may be placed in the air stream, when type of refrigerant and naturé

of occupancy permit. In many cases, chilled water coils are required !
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, pl}bl{"

water service, cooling towers and evaporative condensers present poSSlbm‘
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ties for consideration. Condenser water may have dary
roof sprays in hot weather, and is usually s)\,litable ?o:elc:vl;n spriﬁze]j;or
2:1:;: l;zz;l(ii;h depax&lm:nt _ngulies in cities prohibit any connection from 'refrigl
ensers that might permit th inki
crant condensors ! pert e water to be used for dnnkmg or
Practically without exception pir clea uld be i fo
(practically without ex m;: s cleaners should be provided for both
Control of temperature and of relative humidity b i
is vital, if comfort i i it iom aaieans
is vital, if comfork and economlpal opemuon of air copdltflqmng equipment
The insulation of ductwork may be necessary’ - T )
2 t f du . ry to prevent i
gi r;l:mi:re; lftl,ther l1lnslde or outside of ducts, housingg and fancgr?(:ia:zsn?g)t‘;
or to ;l))aces. a change of temperature in ducts passing th:pugh hot or
In general, the apparatus should be arran, ight i i
, paratus shoul ged to have a st i
ﬁl%w. Each change in direction increases air resistance andrmixgxh :dl?ﬁgig‘illr
%‘ hows and offsets may cause eddy currents resulting in stratification.
o e ust:;l order of equipment location, beginning at the outdoor-air intake,
I weate er hood or louvers, outdoor-air dampers, return-air connection,
.thrs, mpering coils, cooling coils or sprays, bypass connection with or
Wls out reheaters, reheaters, fan and distributing duets. ’ o
creens at the intake prevent the entry of large foreign mat i
_ 4 e _entry ge foreign matter, ;
:fl;c(i Sl.;\ hoodS or louver at'the. outdoor-air intake preventsgghe'entr; O?I:Si';;
et ow. Since in most climates there are many days during which use
ol Ofpf;ll'lceqt outdoor air unheated or uncooled may be economical, the
reons o1 al axr-pass.mgAand treating apparatus should be large enougl’l' for
pi o olume, and the exhaust or spent-air equipment should be capable
Thsc l3.1'gmg out of doors, all of the air admitted.
.the bypass connection normally connects the return-air d sten
ecti K - uct
vl?stl?aﬁhet 1i;p;t))aratus casing between the conditioner and the Suppls;s};:‘;m
capa.ci{ ei,l ypass opening is sized to handle about 50 percent of the fan
pe rey where a variable bypass is used though extreme load variations
may.x &;nre a larger size. It is at times good design'to locate a reheating
ing in e bypass connection to permit using some bypass air when he‘atg'-
required. Since the relatively high resistance of the cooling coil or

-8pray is to be balanced by the heating coil and bypass connection, enough

heating surface can be i i
€ : provided to raise the temperature
?mtgaeéetgomt where the mixture of bypassed gﬁ' and cgidgltli%r?é);lp :?;
damper i required temperature. When a variable bypass is used, a
o (f)r ing in opposition to the bypass damper should be plac:e'd
caretully :lce of the dehumidifier, for unless the resistances of the two are
not be o ‘an((;ed at all operating points, the proper mixtures of air will -
o ypassegme . ((l)ut,doo; air that has not been dehumidified should not
of the dos a:el;;)un a cooling coil or spray dehumidifier if accurate control
3 part of t;'lel‘ relative humidity is desired. Where the bypass is made
of i, g © : deht_lmldlﬁer or conditioner and is located on the top or side
retuny a.ir? urn-air connection should be arranged so that stratification of
nececs is v1anfured, baffles being provided to accomplish this purpose if
return, duget en return-air and bypass air connections are taken off a
tWoon 11 system, it may be necessary to install a back-draft damper
Vpass o an: return-air connection and the bypass connection. When the
BIr b pace tgﬁr 1s at maximum opening it ‘may be much easier for outside
through g1 ough the return damper, into the return duct connection and
¢ bypass, than for return air to pass through the bypass con-




