sky radiation and from outdoor-indoor temperature differen
exterior, walls and roofs, modified by periodic heat flow or la
the type of structure; (2) load due to heat gain through interl
and floors; (3) load due to ventilation, eitﬁ
to heat sources within the conditioned space such as peopl
and appliances; (5) load due to moisture transfer thr
materials; (6) miscellaneous heat sources.
C. Determination of Air Quantity and Apparatus Dew-Point.

~ These factors will be discussed in turn. The material
to an illustrative procedure for a cooling-load calculation,
example is given to demonstrate the calculations involved.

DESIGN CONDITIONS

.Indoor Conditions

Indoor air conditions for human health and ¢
tinue to be the subject of much discussion and research.

. The effective temperature index, explained in Chapter 6 is probablyi
for comfort air conditioning>
hich the air .and inside surface’

the best available source of design criteria
systems for buildings.or enclosures in w.

Tasre 1. TypicAL
Peax Loap IN ComrorT AIR CONDITIONING®

CHAPTER 13 1954 Gui

tial for glass areas and
g factors depending on’3
or partitions, ceilingg

er natural or mechanical; (4) load dueix
e, lights, power equipment,
ough - permeable buildin,

presented leads®:
and a numericalg:—

omfort have been and con

CoumMERCIAL DEsIGN RooM CONDITIONS. FOR SUMMER AVERAG

: RELATIVE
Dry-B! WET-B G
; TYPE OF INSTALLATION b S Ll !Pj;:gég SN
Deluxe Applicatione ... 78 65. 50 72.7
Normal Application...c.... 80 67 51 78.5
15 to 40 min Occupancy.......| 82 68 49 80.0

& Values in Table 1 are for peak load conditions. Tt is general practice to operate a system at approx:

mately 76 F and 50 percent relative humidity at other than peak load.
b Psychrometric data for standard bammehjic pressure..
¢ Fig. 10, Chapter 6, air movement 15 to 25 fpm.

temperatures remain su

sources of design specifications are to'b
and ordinances, and in the varied long-
contractors, and engineering specialists.’

Past experience, cumulative over many years, indicate
sign conditions for whi

should not exce
cent for the average job in the United States.

exceeded, complaints of discomfort may be expected, es

load design temperature may be employed. In rega
of humidity, complaints are no

country only ; for extremes, such as tropi
as more practicable to design for a peak-lo
difference of about 15 to 20 F'.

Table 1 offers typical design conditions for average requirements’

countered. The deluze figures would also apply in general for locall
erature of 90 F or less; ana

omewhat higher dry-bulb

having a summer outdoor design temp
15 to 40 min occupancy values, or even s

bstantially equal; a condition that can saf

. assumed for most ordinary comfort air conditioning installations.
¢ found in the requirements of ¢

term experiences of manufacture

s that indoord

ich summer air-conditioning equipment is selects
ed a temperature of 80 F or a relative humidity of 50 pel;-
If these conditions 8r%
pecially with contiD)
ous occupancy. For very.brief occupancy only, a slightly higher pes

rd to the lower hm
t encountered for store installations oP

-ated down to 35 percent relative humidity or, for office jobs,
lower. These observations apply to normal commercial practice in’
ical or very hot regions, it is regarGt%
ad outdoor-indoor temperat!

Cooling Load
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%e:&?;ef; t;vg:l&&nﬂ)i&zt;q Oz:icngtable (:fondilgioxls for very ‘hot localities
may be applied to indoor desién g(r)_rrzlednitt,iogg’there ore ufilyersal rule which

Guarantees of conditions to b intai ' [ '

¢ ‘be maintained for summi erati
]l:fgdt,l}lxgoé:) sd?gﬁmbe set of load conditions. At other th:; 2111): rat;(x)‘g zta:re
lo irflposed loadlonii produced by a system are determined by th%ubalniee
e o agl equipment capacity, and by the méthod ado f;e(ii lfce
condit,iongs wou?rds ;ﬂélgg:r?)ggzio agom}()ilete specifications of ind(')orr) dési;l:
from the viewpoint of economy. ap O\T'erload operati on, particularly

In the field of industrial air conditioning, ; :

t » Irial aiwr conditioning, indoor desi iti :
i.zt;ilf)(l)lrsth:gdbg' ﬂit?ifa ;ggu(:{etrl?gr:s(s) ‘?(f gOOdiSVI and processes, lgnn ag(:il;gilotxllortlg :lll':
( ncy > workers. any typical i ] i
txo;i folr p(;oducts in industrial air conditionigg ifelzcgilvl:r? (i)r? rc(i]e;;%zrc;)g &
. uzu ;)lzlly. I(figlél:ﬁo;l;égg;}igher '(éﬁmfort or industrial air conditiom:ng

: e with a 1

h ac guarantee. In

01;);1;, Ff(;rnzxga}))(l;,c :rll‘;srzj aftl}equ}fl:ntlydso F and 51 percent r(;?géif\?gt hiﬁgf&;

ive humidity. Th i

o 2 y e system is normall

at ]ongra.zfi lf: i.ngi approxilmately 50 percent relative humidityaa{ gﬁe&a;xt;z(si

g 15 U w((]aatll)lmenth as capacity to maintain ‘these conditions. Dur

oo pery hot weat er, the room temperature will rise above the 'cont i

pont an Operatg;lgtm;:t: will o%e_rate continuously.. Normally industrli‘gl

obs ¢ sign conditi i i im i

twni :r_e gelected for the benefit olf 3(,(1)1résp?g(;lllxlctt pmes if the optimum condi-

0 be ni;lin(;(;_‘nde%&gtntﬁondltlons suggested have had reference to condition

publie e ntained al i ¢ level of occupancy. For extremely high ceilings i .

iy e cooledk b lath 1;1ld1ngs, only the zone from 10 to 15 ft above the %io "

be ot ) her0 ed ul}lﬁextent. The air temperature at the ceiling wou?(;

comech t g e, and this should be kept in mind when calculating th

ndoective tlt)acr)n plgxl-; tgﬁ et.lf(lieizﬂroof t_h(;,at gain.- A reduction of outdogr toe
oor 1 erential may b i i ces;

radiation from the inner roof surface is r{,ot; gn?sflll]slﬂ:g in sueh instances;

Outdoor Conditions

Summ e N S

bulb tem(gerill(lle?ratm conditions and suggested design wet-bulb and d
tates. The higetf e:tfet gll;f;: 121 Table 2 for various locations in the Unig(i

shown. 1 ] rature ever recorded is for the peri

Patatively short, and i should be noted that this period of r'lgfré) fisr ec%(;rrxd

Comparisons for ’oté;)l::r l}(;::%:ll? tetrll:]lperagures mway be expected. In making_
: ities i i ;

100 must be given to elevation. an those shown in Table 2, due considera-

COIUmn 6 Of rr . .
able 2 indicates the desi :
Y the A ates the design dry-bulb tem ;
onditionés.HTXifieﬁ?grl;ltcal {\d‘t/}llSOry Committee onpeVr&?::Zfl:ru gﬁ:fgﬁ
ure which has b ure is the maximum hourly outdoor t
lled or d or tempera-
une, July, Augus sl s exceeded 24 percent of the total h
| ) t and September f . otal hours of
& 5-year por; (%(lils ptember for the period of record, in thi
of re.Jear Period 1935-1939, and should not be confused with the period
. given in Column 4 whi : nfused with the period
ever rec 1 which applies only to high
Tecords (t),;:(ied‘ Since all of these data (Columr?, 4) a.rleg b‘;iteéempex:ature
The 'ata.)éi E‘k,re not Cnelcessanly applicable to cities on airport
en in Columns 7 and 8 ined
apter . nd 8 were obtained from |
ere SuCeClr:ft:.nes,_and represent the design l:emperz‘:f‘,lurf)e?salir;A l%cI:lYJE
of the 4 0 Bt rmfmon was not available, it was taken from a publi tJ_Se.
. . -A.* and from various other sources. publication




