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Table 10.... Summary of Heat Losses of Insulated
Residence (Bfu Per Hour)
. Glass |
Room or Space | waty | Celing | g, {05 ot | rotate
- . Door

Bedroom A~ 2620 2770 ... | 1530 | 2310 | 9,230
Bedroom B 1720 1870 ... | 1530 | 1560 | 6,680~
Bedroom C 1260 1470 ... 11030 {"1340 { 5,100
Bedroom D 1300 |- 1220 790 | 770 | 1010 5,090,
Bathroom 1 a3p 610 | ... | 50| 6] 2,150
Bathroom 2 870 280 250 | 340} 430 2:170
Living Room | 3630 e ... | 1910 | 5730 { 11,270
Dining Room | 1830 ves ... | 3300 3270 | 8,400
Kitchan 1430 . ... | 1040 | 2440 | 4,910
Laveo = f 1520 | ... | "' l1s0| se0| 3270
Entrance Hall] 430 960 680 | 1700 | 3,770
Garage . —580+ [—1040% | 1180 | 4120 | 2120 5,800
Recreation 950 - 720 779 3080 [ 5,520
Design Totals [17,310 | 8,140 {2,940 [18, 720028 .
D To X ,250] 73,360

Total= 117,310 8,140 (2,940 [18,720[13,130] 60,240
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CHAPTER 27

AIR-CONDITIONING COOLING LOAD

COMMERCIAL AND INDUSTRIAL COOLING LOAD CALCULATIONS: Design Conditions; Instanfuneous Heat Lood; Solar
Radiation; Periodic Heat Flow; Tables for Calculating Solar Heat Gain Through Walls, Roofs, and Glass; Instantaneous
Heot Gain vs Cooling Loads; Load from Interior FPortitions, Ceiling, and Floors; Load from Qutdoor Air, Ventilatian and
Infiltration; Effect of Qutdoor Air on Load; Heat Sources Within Conditioned Space; Moisture Transfer Heat Laad;
Mm:e!lanoous Heat Loods; Appamfu: Dew Point and Required Air Quantity Through Conditioning Equipment;
le Cooling Colculati

RESIDENTIAL COOLING LOADS: Inferpretation

M Air T

of Data; Design Tempemhlres, Eqvwafenf Temperature Differentials; Heat Gains; Infilfration and Venfilation;
Oceupancy Loads; Total Cooling Load

HIS chapter discusses the methods and data used for
Tcnlmxlauon of air-conditioning cooling loads for both com-
fort and process applications. Part I deals with the loads for
commercial and industrial buildings and processes. Part IL
deals with the load for residential cooling. .

PART I: COMMERCIAL AND INDUSTRIAL
COOLING LOADS

The varisbles affecting cooling load caleulations are
numerous, often difficult to define precisely, and always intri-
cately interrelated. Many of the components of the cooling
load vary in magnitude over a wide range during & 24-hour
period, and as the cyelic changes in load components are not

heat sources.

COOUNG LOAD CALCULATIONS

Summer coolmg load calculations, ‘whether for industrial
or comfort P require id of:

1. Design Conditions: (a) indoor mndxhon.s, (b) outdoor
condmoms (Table 1), (c) ventilation rate (Table 2)

. Instantoncous Heat Lood, Semsidle and Lalml (@) foad
frum solar radi d

umperatum differential for glaga areas md extenur walls md
modified by periodic hea:o:dow or lag factors, demdm

on e type of structure, (b)dﬂ dutz )“ioaddma)
mwnm' itio ceilings, and floors, (c] lue venl
tion, ei muf;.l or mechanical (d) load due to heat sources

within the conditioned space- such as people, lights, power
equipment, and nppl.m.ncﬁ, (e} load due kg r(l:_;nsture transfer
ang

usua.lly in phnse vnth each other, careful analysis is

h the m cooling load for a bmldmg
orwne Amnedsystzmmustoftenhmd]epeakloadsm
different zones at different hours.

Economic considerations must be of psrtwuhr mﬂuence in
the selection of equipment for cooling season operstion in
comfort, air condnuonmg, and this fact, coupled with present
inadequacies in available data and knowiedge of the air-
conditioning art, places a premium on the experienced judg-
ment essential to successful design or practice. Variations in
the weather, bmldmg occupancy, and other factors affecting
load 1 to regulate

and the ¢ in order
to 'F;untsm the des\xed room eondmons

d in this section deal

with the various instantaneous rates of heat gain, both sen-

sible md htent ina condmoned space. There may be an
diff

- strate the calculations involved. .

_ that, for inactive individuals, lightly clothed in sh.l.l-mr con-

3. Deermination of Air Quantity and Apparatus Dew Point.

These factors will be discussed in turn. The material pro-
sented leads to an illustrative prowdu:e for a cooling load
calculation, and a numerical example is g)ven to demon-

DESIGN CONDITIONS

Indoor Conditions

Indoor air conditions for human health md comfort con-
tinue to be the subject of discussion and research.

Research ai the ASHRAE R h Lab d

ditions, the line of optimum comfort ranges from 77.6 ¥ at
30-percent, relative humidity to 76.5 F at 85 percent relative
hmmdlty 1t is only slightly dependent on h\umdxty Thm
was based on 3-hr exp to

erence bet the net i rate of
hculpmnmdthemtalnoolwloadatanymstant ‘This differ-
ence is caused by the storage and subseqiient release of heat
by the structure and its contents. This thermal-storage effect
msy be quite important in determining an economical cooling
equipment capacity. This effect has been demonstrated by

of the net rate

of instantaneous heat gain.

Solar henting caleulstions involve t.he same principles as
mlmg load caleulations. Many of the data on solar radiation
given in’ this section can be used in mlculatlons for solar

* room temperature), will partially compensate fox- the higher
- cooling apphcahon.tL For brief occupancy only, & higher dry-

m a room where the Wall.s were held at room air temperatures;

earlier lting in the Effective Tempera-

ture Chart was based on subjective reactions to sudden tem-
perature change. Ve

Indoor dwgn cnndmons, for .which summer mr-eondl—

is d, should preferably be chosen at

75 ¥ dry bulb with a relative humidity of 50 percent for the

average job in the United States and Canada. In arid climates,

a design relative humidity of 40 percent should be chosen.

The 75 F design dry-bulb temperature, which is slightly

lower than the optimum range of 76.5 to 77.6 (with walls at

mean radiant normally d in eomfort

bulb temperature may be chosen, aithough complsints of dis-
comfort may be ted with upancy.

(Continued on p. 498, 12




