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Table 10. ... Summary of Heat Losses of Uninsuiated Table 11 ... . Summary of Heas Losses of Insulated
Residence {Bfs Per Hour) Residence (Btv Per Hour)
Glass : Gloss
Ceiling Infil- Ceiling Infll-
Roo! Walls Floor | end - Tokals Room or Space Walls Floor | end . Totals
o or Space ond Roof oo | tration and Roof 24 | totioa

Bedroom A 5520 7410 ...} 1440} 2180} 16,550 Bedroom A 2480 2460 ... 1440] 2180| 8,560
Bedroom B 3620 5000 ...] 1440f 1470} 11,530 Bedroom B 1620 1660 ...] 1440} 1470} 6,190
Bedroom C 2650 3800 ...| 970{ 1260} 8,680 Bedroom C 1180 1260 ...| 9701 1260/ 4,680
Bedroom D 2740 3240 960f 720{ 950 8,610 Bedroom D 1230 1080 690] 720 950 4,670
Bathroom 1 630 1620 ...} 500[ 630] 3,440 Bathroom 1 310 540 ...{ 800 630 1,980
Bathroom 2 1640 1060 320} 320 400 3,740 Bathroom 2 760 250 220] 320) 400 1,950
Living Room 7480 ...| 1800 5400{ 14,680 Living Room 3370 i ...| 1800{ 5400 10,570
Dining Room 3850 i ...| 8100} 3080| 10,030 Dining Room 1730 . ...§ 3100| 3080 7,910
Kitchen 2920 ...| 950 2300] 6,170 Kitchen 1320 ...} 950| 2300{ 4,570
Lavette 3060 ... ...| 1100} 50| 4,710  Lavette 1390 .. ...} 1ol 550, 3,040
Entrance Hall 2800 2560 ...| 640 1600 5,700 Entrance Hall 410 850 ...} 640 1600{ 3,500
Garage —960+ |—1280% 1060| 3710 1910 4,440 Garage —470% | —910° 1060} 3710 1910; 5,300
Recreation 840 .- 5700 720 2890| 5,020 Recreation 840 N 5700 720} 2390} 5,020
Design Totals 34,950 (23,410 | 2,910(17,410124,620103,300  Design Totals [16,180 | 7,190 | 2,540017,410/24,620] 67,940
Operating Operating

Totals* 34,950 [23,410 { 2,910)17,410{12,310; 60,990 Totals® 16,180 | 7,190 | 2,540{17,410(12,310| 55,630
Percentagea¢ 38.4° | 25.8 3.2} 19.1] 13.5] 100.0 Percentagesd 29.1 12.9 4.6) 31.3] 22.1f 100.0

* Wail heat loan of 2180 Btuh mimus wall best gains of 1280, 700, and 1100 Btuh..

-w-ubmh.anaomuhmmuvulmmdm.m.ndwnmh

© Hent gainn of 000 and 320 Btoh. *Based on 4% ® Heat 220 Btuh. B._duummmdmﬁxm 4 Based
4 Basnd 0n opersting totals. . oD operating totals.
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CHAPTER 13

COOLING LOAD

Cooling Load Calkeulations; Design Conditions; Instanfaneous Heat Load; Solar Radiation; Periodic Heat Flow; Tables for
Calkculoting Solar Heat Gain Through Walls, Roofs, and Gloss; Instantaneous Heat Gain vs. Cooling Loads
Load from Interior Partitions, Ceiling, and Floors; Load from Outdoor Air, Ventilotion and
Infiltration; Effect of Outdoor Air on Lood; Heot Sources Within Conditioned Space; Moisture
Transfer Heat Lood; Miscelloneous Heat Loods; APPGrvfus Dew Pomf cmd Required
Air Quontity Through Conditioning i
Air Temperature; Example Coolmg toad Calevlation
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HE variables affecting cooling load calculations are
numerous, often difficult to define precisely, and always
intricately interrelated. Most of the components of the cooling
load vary in magnitude over a wide range during a 24-hour
period, and as the cyclic changes in load components are not
usually in phase with each other, careful analysis is required

on the type of structure; (2) load due to heat gain throy,
interior guhtmns cexlmp, sad foors; (3) load due to ventil
'.mn , ither natural or mechanical; (4) ‘toad due to heat soumea

hin the conditioned space such as people, lights, power
eq\upment and nlpplumcm (5) load due to moisture transfer
through permeable building materials; acd (8) miscelianeous
heat sources.

C. Determination of Air Quantity and Apparatus Dew Point.

to establish the result. cooling load for = building
or zone. A zoned system must often handle peak loads in
different zones at different hours.

Economic considerations must be of particular infl in

These factors will be discussed in turn. The material pre-
sen‘-ed leads to an l\!ustrahve procedure for a cooling load

the selection of equipment for cooling season operstion in
comfort air condmomng and this fact, coupled with present
inadequacies in available data and knowledge of the air-
conditioning art, places a premium on the experienced mdg-
ment tial to ful design or practice. Variations in
the weather, building occupancy, and other factors affecting
I . carefully A atod Is to 1

in -order

the and the

to mainfai.n the desired room conditions.
The d in this chapter deal
with the various instantaneous rates of heat gain, both sen-
sible a.nd latent in a conditioned space. There may be an

le is given to demon-

and a
strate the calculations involved.
DESIGN CONDITIONS

indoor Conditions

Indoor air conditions for human health and comfort have
been and coatinue to be the subject of much discussion and
research.

The effective t ture index, explained in Chapter 6, is
probably the best available source of design criteria for com-
fort air-conditioning systems for buildings or enclosures in
which the air and inside surface temperatures remain sub-

difference b the net ¢ rate of
hmtgmna.ndthckzialwolmqloadntanymstmt This differ-
ence is caused by the storage and subsequent release of heat
by the structure and its contents. This tbermal-stomge effect
may be quite important in determining an

stantiaily equal; & condition that can safely be assumed for
most ordinary comfort ai ditioning installati Other
sources of design specifications are to be found in the require-
ments of codes and ordinances, and in the varied long-term

exp of facty tors, and ing

i eooling
equipment capacity. The lack of any adequate means of
treating this storage quantitatively in its entirety for 8 com-
plete structure, must be mgmsed in )“dg\ng the proeednrﬁ
and data ted for cal of

specuhsts
Past experience, cumulative over many years, indicates that
indoor dwgn conditions, for which summer air-conditioning

the net rate of instantaneous heat gain.

Solar heating calculations involve the same principles as
coolmg load calculations. Many of the data on solar radiation
f;e;n;n this chapter can be used in calculations for solar

COOLING LOAD CALCULATIONS

Summer cooling load calculations, whether for industrial
or comfort appli , require ideration of the follow-

_mgfa.cfom.

A. Design ditions: indoo: ditions; 2 e
conditions; (3) ventxluuun(r)ate " 3 @ outdoor
B. Instantancous Heat Load, Sensible and Latent: (1) load
from solar radiation, sky rndlatlou and from outdoor-indoor
?)ern'.um differential for glaas areas and exterior walls and
modified by periodic heat flow or lag factors depending

t lected, should not exceed a temperature of
80F ora re!af.we humxdxty of 50 percent for the average job
in the United States. If these condxtwns are exceeded, com-
plaints of di fort may be exp '",mt.hcon-
tinuous occupancy. For very bnef oceupancy only, & shghuy
higher peak-load design may In
regard to the lower limit of humidity, complmnt.s are Tot
encountered for store installations operated down to 35
percent relative bumidity or, for office jobs, somewhat lower.
These observations apply to normal commercial practice in
this country only. For extremes, such as tropical or very hot
regions, it is regarded as more practicable to design for a
peak-load outdoor-indoor temperature difference of about
15 to 20 F deg.

Table 1 offers typical design conditions for average require-
ments encountered. The values i line 1 would also apply in
general for localities having a summer outdoor design tem-




