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given ity at a stated o] condmon can umally be
accomplished by a wide™ vanety of ¢ comporient combinations.
Thus,-a high capacity compressor used with a small evapora-
tor-and condeinsei may. bdanoe out'a.t the same capacity

FLASHING

| =

| —=7

Fig. 8....Roof-Top Installation of Axr-eooled Single-
Package Unit* .

be equal at the balance point, other pe'rlormance items such
as Btu per watt and sensible heat factor will be affected by
the choice. For this reason, it is impossible to state the ca-
pacity rating of a compressor or coil without relating it to the
operating condition limits imposed upon it by the other com-
ponents of the system.

The following paragraphs are intended to 'serve as a general
index of details which fust be considered in the dngn of
unitary air conditioners. Comments are limited to general
industry practice, with no attempt to explain in-detail each
of these design’ considerations. Wherever possible, reference
is made to other chapters in this book dealing with the various

;;rf?rmmm pomc, 8s.an ovérsize, coil "and linked iponents of unitary air-conditioning eqmpment.
alow 3 ball .
vt press Tl'"s outof the evapo- - Rafrigeration System

and ly an choice
toyield the lowest ovemll sysfem cost ‘compatible with other
system pexfownggv requlrem.entq.‘,A‘.!_!,hough capacities will
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-TO EVAPORATOR®
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FURNACE OR IN
“TAIRY HANDLER

uﬂohon of Au'-Cooled
Condensing Unit*

. The refrigeration- system in a umtary air eoudmoner
includes the following:

1. Compressor. Compressors are uxun.lly of the reclpmcahn’
iype, and most. unitary equipment is now designed for use with
compressors of either welded shell or.semi-hermetic construction.
The use of open compressors with belt or direct drive is generally
restricted to the largest umu For detailed discussion of compres-
sor dmp. see Clu&o

2. Cooling Coil. lmg cods are éither dxrect-expansxon type
evaporators or chilled-water coils for use with a water chiller.
For detuls on evaporator coil design, see Chapter 34.

‘Condenaser. dx:n.sem are of three: o}.ypes wn!er-coohd, mr—

in Chapter 42. . e

Fig. 9°... Thioigh-the-Wali ‘Instaitation "6f Horizontal
Air-Cooled Single-Package Unif*

generally lower than for air-cooled condensing. (
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- Table 1 .... Engineering Design Details :

‘Water-cooled hough least ive from a finst
cost mndpumt, lmve rmly given way to air-cooled
due to water advantages of air-cooled condensing

xncludc abxllty to operate at all seasons of the year without danger
of frecze-up, and freedom from water

Comeents  *.1:
fas

Ronge of
fem - Detol Current Valued

Overall unit cost for evaporative-cooled eondemeru is a.bout
equal to air-cooled condensers.

1f a cooling tower and circulating pump are used in wmuncnon
with wnw-cooled unitary equipment, f.he rehuve first cost of all
three types is appr

ting costs for water-cooled wndenmn%e:qmpment are

Btu per watt,

ratios in Table 1.) However, when a cooling tower is used with,

water-cooled equipment, the relauve operaf costs are nbout

equal. In gome cases, depen: upon geographic location, air-
coo]ed eq“lpment may actuall expemwe to operate.*

costa of are equal
w,mdmnbelest.han theeostnfwnwr-eoo‘edrumu B
L Ezpamwn Device. Current deslgn ‘uses capillary Cubu, oon-
valves and h (nd-
f" e or No speaﬁc
'nce is particularly favored, mh being used as dmgn uw&
tion warrants (See Chapter 45 for deh.l!a of flow control devices).
5. Refrigerants. Unitary ly designed fur
use of rigerants 12, 22, 500, and 502
8. Water Chillers. Unitary eir conditioners ds
with a remote chilled-water eooling coil must i
chiller, For design details, see Chapters 43 and 61.
7. Piping. Eqmpment in the caf of hctmy-
Mwm w factory-as-
sembled refrigerant pipin; cﬁ‘lms‘ermm the umt w be evacusted,”
dehydrated and shx ped from factory with the correct re-
frigerant Tge unit requires no fnrther work on its re-
frigeration system at instaliation. This is also true of unitary air
conditioners for use with remote water chillers, in which the
refrigerant cycle is also completely factory-assembled and
r.hn?ed The two remaining categories of unitary air conditioners
are designed for use with either remote condensers or remote con-
densing units. They require inter-connecting refrigerant piping
installed at the )ob site. In split systems of t; it is indus-
practice to ship the low mde evacusted and dehydrated and
with a gas holding charge sealed by means of caps.or quxck-
coupling type connectors. e
The high side is likewise evacusted and dehydnted and mla.lly
ahxpped with the correct charge. The
line or suction lxné

rigerant piping (liquid fine and hot-gas
munbemnai)l:d,p urged and leak-tested on the job by the in-
ling contractor.

Some of the smn!ler aplit systems are now smhble with:
sealed fexible piping. Qui 'Ee
connectors are used with this system in order to eliminate
need for field-fabricated joints, purging, zod leak-testing.
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Air-Handling System
The air-] lmndhng system includes the foIlowmg

1 Evnpor-awr Cfm/Ton| 300-500 | ARI certified capsc-
: o qu: ity rating at 450

. Cim/Ton mnmum
. 2 | Air-Cooled Conden- { 600-1200 | Median 900
o ser Cfm/Ton |
3 | Evap. Cooled Con-| 200-500
denser Cfm/Ton
4 | Btu/Watt—Air- 6-11 | An efficiency rating
.- Cooled Condenser B expressed as the ra-

. | tio of net cooling ef-
.} fect to total power
'mput. .

Btu/Wi att~+.‘V‘V;ate'r- - §-15 " An- eﬁiclency mtmg

Cooled and Evap. LT expressed as the ra-
*+1 Cooled .. . tio of net eoohng ef-
- '» - fect to total - power
B . .| input.
“6' | Sensible Heat Factor | 0.65-0.85 | Ratio of sensibls to
. tal cooling effect at
80 F DB —67 F WB
entering’air - ...
7 |‘Maximum Operating |As Specified| See ARI 210-64
Comli'.iomope N By ARI | Section.5, Sub-Sec-
tion 5.
8 Low—Tem Operat- |As Specified] Sce ARI 210-64
ing Condl%onn By ARI .| Section 5, Sub-Sec-
tion 5.30
External Static A8 Specified| See ARI 210-64
. 'Prms. Evaporawr By ARI | Section 4, Pm 418
©-10 | Smmd Level: . - No :-: | -Receiving increasing

ustry .
'Res'.ncﬁed by local
eod

level requm!menfa In the ( in. diameter and up)

mma ropeller fans are belt venwreducethcspeedbela
t of the driving-motor and meet sound-level requirementa:
Centrifugal fans in the smaller sizes (up to 10 in.), are either

direct-driven or belt-driven in accordance with sound-level and

other application requirements. Centrifugal- fans-in the larger

size are almost exclusively belt driven.

’ 'Ad)uxtable pm:h pul!eys are usually pmvtded ‘with belt-driven

centnfugal alancmg air de!.lvery agpmxt

1. Propeller Fana f their perf y
propeller. fm are used for low-atat.lc ltication. Hen
most ai not d d for use with duct wurk)

are equipped mpellm- fans. (Refer to Chapter 32-for:
design details on bo ropeller fana and centrifugal fans.)

2. Centrifugal Fans. gﬂvapomccr air gystems, in general, and
some condenser air systems, are designed for use with extensive
duct work, Therefore, evaporator air fans are almost alwiys of
the centrifugal type. Air-cooled condensers for use with
work should generally be ‘used with centrifugal fana. A;un
choice is based on performance characteristics of housed f;

(See Chapter 32.)
3. Fan Motors. Fan motors used for unitary air oandmonem'
must be quiet, efficient, and dependable. Quiet operation is
tial because the evaporator fan motor is generally located in'
Lhe circulating air stream and contributes directly to the sound,
Jevel of the unit. This same location also makes efficiency & ime’
portasit because all power to the fan motor reappears in the fnrm
of heat which must, in turn, be removed by the uon
system. Motors must frequently be hfe-ume ubnuted
of difficult or impoesible service access
to Chapler 57 forsd:xmono(dwtypaofmommuzedfor
fan duty purposes.)
Direct va. Belt Drive. Propeller fans are geverally direct-
dnvenupmMof 1500 rpm, depending upon size and sound’

5 l’ﬂkn Low-velogi tyﬁ]m(mfpm)uesﬁllusedm

tary air conditioners. Howeyer, the trend to reduced

yswal size hes led to the more general use of high-velocity

glwn (400 fpi» and’up) for more compact design. These are

eatisfactory* where' the filter is -specif] y designed for the

higher velocity service. Both dlxponble md cleanable typu -of.
filtern dre in use. See Chapter 36.

*- The filter.is always huwd on Ghe mlet side of the eva) mr{pomwr 4

coil to prevent dirt accumulation on the wetted coil

s system
eont.r a.nd cspac:ty eontrol devices. PR

Sqfdme Smcetbeumm{ymeondmoneruapra-
§ys ion from’ must " be‘ pro-
wdﬁd Theaevemleodespertunmgtctﬁm"ﬂn differ; depend-
ing upon the exact type of unit, its location i t.bebmldmg,and
ﬁxg;uofuxenﬁngﬂm

American Standard Safety CodcfwMedmmlR«fnpm;tm
{ASA" B9.1-. 1964) md Underwriters: IAbammnm Aw Cm-
ditioners,. Central Cooling.(UL No. 465).: = -

des sa!ety devum, prof.ec ve




