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TapLe 1. TyricAL CoMMeRCIAL DEsien Room CONDITIONS FOR SUMMER AVERAGE
: PEAR Loap IN COMFORT AIR Conp1TIONING®
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“gky 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 fgpe of structure (2) Load due to heat gain through interior partitions, ceilings

and floors. Load due to ventilation either natural or mechamca.l (4) Load!due

- to heat sources w1thm the conditioned space such as people, lights, power equipment
and appliances. (5) Load due to moisture transfer throug permea.ble uilding
materials. (6) Miscellaneous heat sources.

C. Determination of Air Quantity and Apparatus Dew-Pomt

These factors -will be discussed in turn. The material presented lea.ds
_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 a.nd con-
- tinue to be the subject of much discussion and research.

The effective temperature index, explained in Chapter 12 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
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 expenences of manufacturers,
contractors, a.nd engineering speclahsts

Past-experience, cumulative over many years, indicatés 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 ex-_

ceeded, 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 per cent relative humidity or, for office jobs, somewhat

" lower. These observations apply to normal commercial practlce 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 156t0 20 F.

. Table 1 offers typlcal design conditions for average requlrements 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 dgy-billb tem-

TapiE 2. ILLUSTRATIVE TEMPERATURES AND RELATIVE HUMIDITIES APPLICABLE
T0 INDUSTRIAL AIR CONDITIONING® .
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CLASSIFICATION MAml's:'ocL:cssAﬂon oR Tms{‘_urm . ngmw
o
loye General Machine Shop Work.... .. ... 78-80 ~ 50
Erniyy | Draiting Rooma 78-80 50
. Offices...... - . 178-80 50
Rough Casting - 80 50
Ceramic Materials. 60-80 50
Pharmaceutical Powders.. .o meereevecsoree — 70-80 30-35
Storage UgAT. 80 35
. Paper. - 75-80 . 35
Prior to Electrical Goods. 60-80 35-50
Manufactoring | EIOUr. - 60-75 55-65
Rubber. : 60-75 40-50
Grains. 60 3045
Hardened Alumi Alloys. 0to —30 :
Machine Tool O!l- (‘mlmv - 70-90
N &mson&’aﬁs hinery. go.’hSO 38—55 -
- . ramic Molding .
Manufacturing Manufacturing of Electrical Wiring 60-80 35-50
P A bly Lin 65-80 40-50
rocess Gage " 78 . 50
‘Instrument Calibration 8 - 50-55.
Match B uring. 72-7¢ 50
Paper Testing Laboratory. 60-80 5565
. Textile Testing Laboratory. 70 65
Research Special Process Temperature Boxes_—.....] —100 to +170
<. - and Chemical Lab ies 78 50
Development Fibres and Plastics..__ 70-75 50-65
Drafting. 78-80 45-50 .
Temperatuge Shock Tests. ~80 to +150
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peratures would indicate acceptable conditions for very hot localities.
Table 1 15 o be used with good judgment, for there is no universal rule whlch
may be applied to indoor design conditions.

"Guarantees of conditions to be maintained for summer operation are
based upon a definite set of load conditions. At other than the guarantee
load, the conditions produced by a system are determined by the balance
of lmposed load and equipment capacity and by the method adopted for
regulating the system operation. Complete specifications of indoor design -
‘conditions would include part-load and overload operatlon, partlcularly
from the viewpoint of economy.

In the field of industrial air conditioning, . mdoor design conditions are
established by the requirements of goods and processes, in addition to the
comfort and efficiency of the workers. No generally-applicable specifica-
tions 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 conditions
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 thefull 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 ia such instances;
radiation from the inner roof ‘surface is not diminished.

Outdoor Conditions

Summer climati¢ conditions and- suggested design wet-bulb and dry- -
bulb temperatures are ngen in Table 3 for various locations in the Umted )




