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sky radiation and from outdoor-indoor temperature differential for glass areas and
exterior, walls and roofs, modified by periodic heat flow or lag factors depending on
the type of structure; (2) load due to heat gain through interior partitions, ceilings
and foors; (3) load due to ventilation, either natural or mechanical; (4) load due

such as-people, lights, power equipment,

to heat sources within the conditioned space me]
and appliances; (5) load due to moisture transfer through permeable building

materials; (6).miscellaneous heat sources.

C. Determination of Air Quantity and Apparahlé Dew Po.int. ; S

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

. DESIGN:CONDITIONS

Indoor Conditions ‘ L S
Indoor air conditions for human health and comfort have been and con-
tinue to be the subject of much discussion and research.

The effective temperature index,
the best available source of design criteria for comfort_air .conditioning
systems for buildings or enclosures in which the air and inside surface
Room ConpiTioNs USUALLY ‘SPECIFIED FOR SUMMER AVERAGE

TasBLE 1. DEesieN :
Peax Loap 1IN CoMFORT AIR CONDITIONING®

. - r
TYPE OF INSTALLATION D‘?E';ﬁgm W%‘;Efé‘n g;?:ﬁgi g&“ﬁ:\, E’ffig’:: B
1. Ample Capacity............... BURURLA /- I 50. | 727 | 72.2
2. Practical Application........... .. 80 67 51 78.56 | 74.0
3. Occupancy—15 to 40 min............ 82 68 49 80.0 75.3

a Values in Table 1 are for peak load conditions. It is general practice to operate 2 syqiem at approxi-

mately 76 F and 50 percent relative humidity at other than peak load.

b Psychrometric data for standard barometric pressure.

¢ Fig. 10, Chapter 6, air movement 16 to 25 fpn_:.
lly equal; a condition that can safely be
fort air conditioning installations. Other
be found in the requirements of codes
term experiences of manufacturers,

temperatures remain substantia.
assumed for most ordinary com
sources of design specifications are to
and ordinances, and in the varied long-
contractors, and engineering specialists. .
Past experience, cumulative over many years, indicates that indoor de-
sign conditions for which summer air-conditioning equipment is selected,
should not exceed a temperature of 80 F or a relative humidity of 50 per-
cent for the average job in the United States. 1f these conditions are
exceeded, complaints of discomfort may be expected, especially with con-
“tinuous occupancy. For very brief occupancy only, a slightly higher peak-
load design temperature may be employed. In regard to the lower limit
of humidity, complaints are not encountered for store installations oper-
ated down to 35 percent relative humidity or,
lower. These observations apply to normal commercial practice

country only; for extremes, such-as tropical or very hot regions, it is re-

garded as more practicable to design for a peak-load outdoor-indoor tem-
perature difference of about 15 to 20F.

Table 1 offers typical design conditions for average req
countered. The values in line 1 would also apply in genera
having a summer outdoor design temperature of 90 F or
15 to 40 min occupancy values, or even som

uirements en-
1 for localities
less; and the

oxplained in Chapter 6 is probably

for office jobs, somewhab .
in this_

ewhat higher dry-bulb tex-

Cooling Load . )
277

peratures, would ‘indicate acceptable -conditi

) s, would- indi :  ‘conditions for : iti

;I‘lzblébl 18 to be-used with good judgment, for there is no :xfir\?;rgglt l(icahtl_es.
y be applied to indoor design conditions. ’ : e which

Guarantees of conditions t intai :
_ ( o be maintained for sumn i
ﬁ)zsgdtlﬁgo:o :d?gf(i)mte sefl of l((i)aﬁi conditions. At other trlrzl;rl; tOIE): E;ggﬂ::
d, ns produced by a'system are determined nce
;)é glunllé)t(i)rsledt}lload atnd equipment capacity, and by the methgg ;}&ipzﬁ?ge
condition%. wﬁ uSl}c’is iilr::ll gg:ratzgtni ((il'omplete specifications of indoor des'igrf
o o v o econ% m};.oa and overload operation, particularly
In the field of industrial air conditioning. r
t of ¢ : itioning, indoor desi itions
:t;z})liheddby the requirements of goods and processes 1%‘1? afi?igl:lgmltls a}x;e
ort and efficiency of the workers. ‘Many typical indoor desig;1 cgntdje

tions for products in industrial air conditioning are given in Chapter 45

. The load caleulations for either: i
L either comfort or industrial ai itioni
:il(')ensus;lally made in ~accordance. with a guarantee. ?12‘1 c?)lrmf(grtld;tm?jmg
or 78’F(:n?1xg(!)n ple, this is frequently 80 F and 51 percent relative huﬁ? dft? g
at 75 or 76 F zﬁ?& C:S;:s)lgg\;:e }Imng(l)dity - The system is normally operlateg
: ' . ¥ 50 percent relative humidi i
?: gloél(;gr as hth:-equlpment has capacity to maintain the;:ellé:)ilgﬁi?)tlll: ! t]l)mes
point a.I}I'd t}(ile weather, the room temperature will rise above the.contlrlgi
jobs are operal?;gl Bt ;:st‘ e Olzf,?te continuously. Normally, industrial -
: 1gn’ conditi i i P4
t.lo;}s1 are selected for the g:neﬁt olf lt%?p?‘&?llll(:g imes if the optimum condi-
e indoor design conditions sug  had . . A
Soor ggested have had ref ' iti
;?1 E}(;cr%ixptsmed' at the level of occupancy. For extrél?f:lr;'cfﬁgl)l (:;%Iill?l@o{ls
may be vammustrial buildings, only the sone from 10 to 15 {t above the foor
be Touch hi he'ro edfuﬂ extent. The air temperature at the ceiling would
conveotive gher, and this shouid be kept in mind when calculating th
indoor air tI:a(l)nrggilat?xl; tléqﬁroofth?at gain. A reduction of outdogr toe
oor e differential m ; i : o
radiation from the inner roof Surfsee lixgag()tbg u?uslsnusxﬁ:g in such instances;

Outdoor Conditions

Summer climatic conditi »
0 nditions and suggested design wet- =
S:;I;.E e:emr;l)‘c}slrathqris are given in Table 2 for various l%%atigflsb ?Iib’t,haéngn?{y d
doves e highest temperature ever recorded is for the period of recoed
ran. ﬁOﬁe cases 1t should be noted that this period of record is c i
comparisgnz f(c))r z)ta}.lr:: ]I;lg}ll%x" tetiperatures may be expected. In mal?il:g—
G calities i ' ider:
tion muss b orveiper localities an those shown in Table 2, due considera.-

Column 6 of Table 2 indi i
cates the design dry-bulb tem

Con?il;:jj oﬁéS.HT%_.E. Technical Advisory Committee. orf) e‘r{;.g::ﬁ:;x gI%es.ted
b which'ha.s‘ l;:egeg;:gﬁggrg is the éne(aixérfmm hourly outdoor tem]e)zlrgarf
Jore v I excee 3 percent of
th:eg. ; :;Iy,pglilg;sltgggiil gggtemgerhfor the zperiod of Orez}é:dtofr? t}}l]:')su rcsa.gé
b 3 ] , and should not be conf ith- i

record given in Column 4 which applies only gr,o lilsieg(lllgsftl;t}:eglsg;:gﬁg

ev i
er recorded. Since all of these data (Column 4) are based on airport

re i
cords, they are not necessarily applicable to cities. )

The data given i
grven in Columns 7 and 8 1
- . and 8 were obtained from 1
gze;usﬁcil:;:ne; iﬂﬁdw:p;eient !:lhe design tempera.tur?a(;alir? I(S)cglj}xs}z
0 - - . N
of the A.R.I.! and from various o%ﬁgll' 2(?111?035“; as taken from & publication




