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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 floors; (3) load due to ventilation, either natural or mechanical; (4) load due
to heat sources within the conditioned space such as people, lights, power equipmen

and ap;isliances; (5) load due to moisture transfer through permeable building
materials; (6) miscellaneous heat sources.

C. Determinalion of Air Quantity and Apparatus Dew-Point.

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 ’

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, explained in Chapter 6 is probably
the best available source of design criteria for comfort air conditioning
systems for buildings or enclosures in which the air and inside surface

TaBLE 1. TypicaAL CoMMERCIAL DEsioN RooM CONDITIONS FOR SUMMER AVERAGE
Pgeax Loap 1n Courorr A1R CONDITIONING® ‘

. s |- RELATIVE® ; :

TYPE OF INSTALLATION D “;;j,‘;l B w%‘txf;gw g:li;‘?ﬁ g:: Tae EF’II‘?:::MT“VE
Deluxe Application..._........ 78 © 65 50 72.7 72.2
Normal Application.............| 80 67 51 78.5 74.0-
15 to 40 min Occupancy......| - 82 68 49 - - 80.0 - 753

* Values in Table 1 are for peak load conditions. Itis genernl practice to te a system at ap
76 ¥ and 80 percent relative humidity at other than peak load. - .

b Puych trio data for standard b P
* Fig. 10, Chapter 6, air movement 15 to 25 fpm.

temperatures remain substantially equal; a condition that can safely be
assumed for most ordinary comfort air conditioning installations. Other
sources of design specifications are to be found in the requirements of codes
and ordinances, and in the varied long-term experiences of manufacturers,
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 ¥ or a relative humidity of 50 per-
cent for the average job in the United States. If these conditions are
exceeded, complaints of discomfort may be expected, especially with continu-
ous 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, 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 15t0 20 F. Co
Table 1 offers typical design conditions for .sverage requirements en- -
countered. The deluze figures would also apply in general for localities .
having a summer outdoor design temperature of 90 F or less; and the
15 to 40 min occupancy values, or even somewhat higher dry-bulb tem-
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conditi hot localities.
. ; indi acceptable conditions for very es.
peratures, wgeulfse;n &ctz?ood Fudh t, for there is 00 universal rule which
Table 13 to]_iéd to indoor design condltjlons_. - <cation are
mag be:x'ftzes of conditions to be n:la;n tamedAio;thsg‘x_nmmer gﬁe guarantee
uar i onditions. X .
based upon & definite rsﬁfﬁiégagyca system are determined by g&e bﬁ%ﬁi
i m ipment ooy, o b e ML St
of imposed lo stem operation. Complete specifications of or Ao
mg‘aliﬁmngst:zsl% include part-load and overload operation, pa
gondiblt. int of economy.’ . »
from the FLERPOR b i ir conditioning, indoor desi_gn_.coqd_xtnons are -
I’{,&;ﬁeﬁﬁ :}fxe‘ nrgg\sxt'::efltil:;ts of goods and processes, in addition to the
ta : 3
- - TURES AND RELATIVE HuymIipIiTIES APPLICABLE

EMPERA
TABLE 2. ILLUSTBATIV-?OTINDUSTBIAL ‘Are CONDITIONING®

ORE RELATIVE
— ] ) RATUE DITT
. MarERIALS, LOCATION OB TmmF ; Hm{i
CLASSIFICATION PROCESS,
50
—aoo—— 0 |
Employe , @ .
Efficiency
506
50
15-33
o i
35-50
Prior to 30
; 40-50
e 3045
Graing. ... o000 fene osa I
Hardened Aluminum Alloys.....-.---
| Bardeper o  — ———— e ——
—’—'_—_——-—_‘ . - .
e Tool 0il Cooliny
%&amcl}xan Parts Honing 40-5560
Masafacturing | Ceramio Molding ... - s o 2
" Maoulaeturing of Blect 2 35—5060
Process Assemnbly Line........oocenee 7
?889 I;.::);m Cagbxghon. 68 2
Match Manufacturing. ...---
0 65
Research —l001is;o + 170 0
o Chomica] i 7078 50-65
+ Development Fibres nn.d‘ ...... us - _sgw B o

article, “Indoor Climate and Refrigeration for Post-War Industry,” by E. K. Heglin,
cu:daﬁeﬁﬁf?;g:q‘ Vol. 40, No. 27, July 3, 1947, p. 5. ‘ )
: : ) -appli specifica-
comfort and efficiency of the workers. No generally: apphcable p
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tions are possible, a3 each job has its own special rgquxrements‘ Table

i tive general information. . N
Oﬁ'i‘rl:e‘&‘:isx desiggn conditions suggested have had referelnc;ali tgil (;%rilfii;tg;)x}lz
to be maintained at the level of occupaney. For extrex?se fyt, b o or

blic or industrial buildings, only the zone from 10 to tabove the ot
L lb cooled to the full extent. The air te.mpex:ature at ;,1 O the
xlilea)xlnuech higher, and this should be kept in ml:xe% Wlt,l'%l:x ofcoutdoor—to-
convective portion of the roof heat gam. A :(ci: 1in _of outdoor-to-
indoor air temperature differential may be assum d in ¢
radiation from the inner roof gurface is not diminished.

Outdoor Conditions

onditi ign W b and dry-
Summer climatic conditions and suggested design wet-bulb an doy,

bulb temperatures are given in Table 3 for various locations in @e Uni
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