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. _gky radiation and from outdoor-indbor 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 equipment,
and appliances; (5) load due to moisture transfer through permeable building
-materials; (6) miscellaneous heat sources. : :
C. Determination 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. - B

- 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

TasLe 1. TYpicAL CommERCIAL DEsIGN Room CONDITIONS FOR SUMMER AVERAGE
: PeAE Loap 1N CoMFORT A1k CONDITIONING® .

- ) . - RELATIVE

Dry-B WET-B GRAINS E VB
Toen or trstasiamon | DR | Wb | BGUPY | gaans, | Bz
Deluxe Application........... 78 65 50 72.7 72.2
‘Normal Application............| 80 - 67 51 78.5 74.0
‘35 to 40 min Occupancy......!- 82 68 49 800 |- 753
. * Values in Table 1 are Io:egeuk load conditis Itis g 1 tice to operate a syéfaem at approxi-
mately 78 F and 50 percent tive humidity at other than peak load. - .

-~ b Pgych tric data for standard b tric pressure.
©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. o

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. 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 15 to 20 F. ‘

Table 1 offers typical design conditions for average requirements en-
“countered. The delure 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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peratures, ‘would irdicate acceptable ‘conditions- for very " ities."
S ( y ditio ry hot localities.:
Table 1 s to be used with good judgment, for there is no universal rule whliﬁii

may be applied to indoor design conditions.

Guarantees of conditions t6 be maintained for summer. 6pe'x‘at'ion"‘a.1;e‘

based upon a definite set of load conditions. At other than thi an
a de : i . ) the gu
load,. the conditions produced by a system are-determined by the"li:;larfg:

of imposed load and equipment capacity, and by the method adopted for

regulating the system operation. . Complete speci ions of indo ign'’
at . .. pecifications of indoor desi
conditions would include part-load and overload tion; ‘parti i
from the viewpoint of economy.- e _opergtl?n, pa.rtxculafx_'l'y
In the field of industrial air conditioning, i Jesign conditions are
7 : ; tng, indoor design condi
established by the requirements of goods and processes, lgnn éddl}tiglog 3111.:

TABLE 2. ILLUSTRATIVE TEMPERATURES AND RELATIVE H@mrﬂ’né APPLICAB;LI:}-
To INDUSTRIAL AIR CONDITIONING® : ; :

CLASSIFICATION MareriaLs, LocaTioN OR ) TBM:PEBAWBE N Ru.mvf .
OCESS ; F o -Hommrry
. . % -
Employee General Machi 8-80 s
Efficiency  Dratting R‘:ohnlf: Shop Work... T 1
. Offices...................... I o -
Rough Castings. .. .t o . E
) B . 80 5 -
ramic Materials 60-80 .
Storage ghamxeeutica.l Powders 1 70-80 ?2-85 "
i R ugar......... o ’ .
Prior to E?per ........... . ) gg—so g )
t . . . N : .
Manufacturing ecurx??l &Zgg 55-65
om0 g B 8
Hardened Aluminum Allo 0t —30 ‘
. ] Machine Tool 0il Cooli 0-90
. Precision Parts Honing Machinery e 40-55
Manufacturing mc Molding................. 80 60
- nufacturing of Electris iri " 60-80 " 35-50
Process Assembly hnioecml Wm:ng. 65-80 40-50
Gage Rooms. .............. 78 5
Instrument Calibration. . -68 80
Match Msl_:luflu:turing ......... reen 72-74 65%-56
. -Paper Testing Leboratory........ N '60-80 55-65
Rescarch Textile Testin % Laboratory L ‘70 65
Tocess
and Chemical Laboratorice. 10, 2 R
Development | Fibres and Plastics..... .\ ). C7075 s0ss
D raf| e e aiias e 78-80 - 45-50
emperature Shock Tests................... —80 to 4150

2 Taken from the article, “Indoor Cli WE—r — ——
nd Engs ing. Vol. 40, No» ;7 - 35;&;3;1&%%;{@5. tion for PostTWar Industry,” by E. K. Heglin,

comfort and efficiency of the workers. No generally-applicable specifica-

tions are possible, as each job has it; speci i
offers illustrative general in]formatioxi 9wn Special requirements. Table~2
The indoor design conditions suggested have had reference to conditi
to ll))c.? maintained at the level of occupancy. For extremely high i:%?lﬁg:ﬁ
public or industrial buildings, only the zone from 10 to 15 ft above the Acor
l;l;a.y be cooled -to the full extent. The air temperature at the ceiling' would

much higher, and this should be kept in mind when calculating the
convective portion of the roof heat gain. A reduction of outdoor-to-
mdgox: alr temperature differential may be assumed in such instances:
radiation from the inner roof surface is not diminished. o

Outdoor Conditions

Summer climatic conditions and su i b - -
{ ( I ggested design wet-bulb and -
blﬂ.b temperatures are given in Table 3 for various l%ncationé in thann(il:yed




