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TasLE 1. TypicaL f?omumcmu, DEsIGN RooM CONDITIONS FOR SUMMER AVERAGE
EAK LoaD IN CoMFORT AIR CONDITIONING2

Tvyrg oF 1 DRY-B-ULB W ; -B RE"‘T‘:‘;; !
¥ INSTALLATION TEMP ‘f‘Tmp‘lJ’LB g;g‘g;;: _ g!l;: Tab’ EF’FEE;TP:W ‘
Deluxe Application.___. . 65 .
{‘Iormql Application.... A gg . g? ‘ g(l) ’ ;gg Y
5 to 40 min Occupancy.'. ...... 82 - 68 - 49 . 80.0 ;gg

aValues in Table 1 are for peak load conditi i pera:
nditions. i
mately 76 F and 50 per cent relative humidity :‘:sothletrl:hi:ngkplﬁélm too te:a system at approxi-

bP.sychmmetric data for standard barometric pressure.
cFig. 10, Chapter 12, air movement 15 to 25 fpm.

" These factors will be discussed i |

ese ) | : | in turn. The material presented :
to an 1lllu.stra.t1ve procedure for a cooling-load calculation, :‘fnd a numé?ﬁ:?j
example 1s given to demonstrate the calculations involved. ' .

DESIGN CONDITIO
Indoor Conditions NS

Indoor air conditions for human health and comfort l;a\ve been and ‘

continue to be the subject of much discussion and research.

The effective temperature index i i :
h i ' ex, explained in Chapter 12 is prob:
thetbest tfa.valla!)le. source of design criteria for comf(g't ‘air congiﬁoi?riy
systems for buxldlt{gs or enclqsures in which the air and inside'sui'facg
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 manu- -

facturers, contractors, ‘and engineering specialists.”

Past experience, cumulative ovi ] indica '

2 rience, tiv, er many years, indicates that in
delsxgtnedco;lldltxons for which summer - air-conditioning equipmenctloci);
s«; gg , should not exceed a temperature of 80 F or-a relative humidity.
gre 0 )i)cizre gitét t;:or thel: :g.vgagfe d]ob in }he United States.  If these conditions.

> , complaints of discomfort may be expec'ted especi with

omfort may d, ally.
;(ézlt{lr]lg:élsd g;:icup:tmcy. For very bg:f occupancy only, a sli%ehtly ilgﬁgrl
eak- gn temperature may be employed. I d :
limit of humidity, complai Y tared for ard fo the lower
of ) plaints are not encountered for store installati

3%er€ﬁed down to 35 per cent relative humidity or, for office jobs 231?12?
W ?hisczvgsgtry’f(})lsls; (}l;serv‘::atlons app}lly to normal commercial p’ractice'
i ; tor extremes such as tropical or very hot regions it
is regarded.as more practicable to design for a peak-load )é)utdoofi]ngz >
temperature difference of about 15 to 20 F. o

Table 1 offers typiéal desi iti 1
gn conditions for average reqiire

ﬁncquntered. The deluxe figures would also apply in gen%ral f(?r locranliet?;:
Ig\zlongoa summer outdoor design temperature of 90 F or less; and the
t4 min occupancy values or even somewhat higher dry-l;ulb tem-
%fgleuxiesisw\;?)ull)g m;idxcat;:haccegtzizle conditions for very hot localities
E used with good judgment, for there is no uni .
which may be applied to indoor design conditions. universal rule

Guarantees of conditions to be maintai i

. : aintained for summier operati
lt:;s(ei:dtixlpon a definite set of load conditions. At other than t}ﬁe gua?:nztlgg
Sed, Oe (c:ioindltlons proc!uced by a system are determined by the balance
, posed load and equipment capacity and by the method adopted for
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TaBLE 2. ILLUSTRATIVE TEMPERATURES AND RELATIVE HUMIDITIES
APPLICABLE T0 INDUSTRIAL AIR CONDITIONING?

’ . ; RELATIVE
CLASSIFICATION MATERIAPL:,O L‘:?Sc;non OR TKMPE;ATUB:E ngm.”
R n
Employe General Machine Shop Work.. .o eoeeooccneene| -« 78-80 50
Efficiency Drafting Rooms 78-80 50
Offices. 78-80 50
Rough Castings. ‘80 50
- Ceramic Materials. 60-80 50
Storage, | Eparmaceatical Powders. o) 1080 30-35
. Paper. 75-80 . .35
Prior to Electrical Goods 60-80 35-50
T — i T
Grains. 60 30-45
Hardened A Alloys.. 0to —30
Machine Tool Oil Cooling " 7090 .
grecisipn h};a{:'z_; Honing Machinery.._.. - gg-so 28-55
. eramic olding.
Manufacturing Manufacturing of Electrical Wiring.—..... 60-80 35-50
P . Assembly Line. . 65-80 . 40-50
rocess Gage Rooms 78 150
Instrument Calibration . . - . 50-55
Match Manufacturing.... 72-74 50
Paper Testing Laboratory....... 60-80 5585
. Textile Testing Laboratory.__ 70 65
Research Special Process Temperature —100 to +170
and | Chemicai Laboratories. 78 50
Development Fibres and Plastics Ll 70-75 5065
Drafting : . .. 78-80 45-50
Temperature Shock Tests.. ... ! —80 to 4150

sTaken from the article, *Indoor Climate and Refrigeration for Post-War Industry,” by E. K. Heglin, ’
Cleveland Engincering, Vol. 40, No. 27, July 3, 1947‘. p. 5 . . .. .

regulating the system operation. Complete specifications of indoor design
conditions would include part-load and overload. operation, particularly
from the viewpoint of economy. .. . . Lo »

In the field of industrial air conditioning, indoor design conditions are
established by the requirements-of goods and processes, in addition to the
comfort and efficiency of the workers. No generally-applicable speci-
fications are possible, as each job_has its own special requirements.
Table 2 offers illustrative general information. . .. .

The .indoor design conditions suggested have had reference to con-
ditions to be maintained at the level of occupancy. For extremely high
ceilings in public or industrial buildings, only the zone from 10 to 15 ft
above the floor may be cooled to the full extent. The air temperature at
the ceiling would be much higher, and this should be kept in mind. when
calculating the convective portion of the roof heat gain. A reduction
of outdoor-to-indoor air temperature differential may be assumed in such
instances; radiation from the inner roof surface is not diminished.

Outdoor Conditions

Summer climatic conditions and suggested design wet-bulb and dry-
bulb temperatures are given in Table 3 for various locations in "the
United States. The highest temperature ever recorded is-for the period
of record shown. In some cases it should be noted that this period of
record is comparatively short and higher temperatures may be expected.
In making comparisons for other localities than those shown in Table 3
due consideration must be given to elevation. :

Column 6 of Table 3 indicates the design dry-bulb temperature sug-
gested by the A.S.H.V.E. Technical Advisory Committee on Weather



