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CHAPTER 27

1965 Guide And Data Book

- .Determination of Design -Air-Conditioning Load

Heat ﬂow through opaque structures does not contribute to

the req cooling ity until the inside surface warms

- . sufficiently to convect heat to the space. Similarly, the solar

energy through fenestrations does not contribute to the load
until thxs mergy lS in the form of mnvectwe heat gain. In
b itted solar energy is
absorbed by a floor of sufficient heat capacity, the tune lag

heat gain th _,i fenest
hon may occur on sy day between the summer solstice
June 21) and the winter solstice (approxi-

matc]y Deoen;ber 21). When it will occur depends upon the
amount of glass on each orientation and the outdoor air
temperatures for various months” Every month should be

Dark-Colored: - Medmm-Colored xwl.lght Colored

Yarm-—"0" Yam e due to Heat Transfer through Glass
Open-
Weave
Fabric
ST -, -

S In S where the
’ may be sngmﬁmm
FEE e
Ou

Closed-
_Weave .
Fabric

R 11 ju

m

uicy

M:Fig. 3...7 Classifiction of D;apeq Fabrics’

<h

g

* chajee of

considered, particularly for medium and high-rise buildings.
Thepmperdemgndaymdumeonwhxchwbasedm
i ds obviously
largely upon the net total heat gain '.hmugh the fenestration.
1t also & ds upon the ibution made by other sources
of heat gain or loss (transfer through-opaque walls, artificial
illumination, people, infiltration, etc.) and upon the avail-
ability of outdoor air for cooling in the fall and winter. The
interaction between t.hwe contributing factors is complex and
the studied j of a qualified air-conditioning

- enEmeer Values oa!culamd fn)m data in Tahles 11 through

25 ghould not be used indiscr ly without idering

- the structure as a whole.

INSTANTANEOUS HEAT GAlNS VS

. INSTANTANEOUS COOLING LOADS
'I'be difference between instantaneous heat gain and in-
cooling load has been mentioned previously;

Tuble 23 een Properh

f e Indoo
Devices Shown in Tables 20A, 208, 21A and ZIB

its pmtxcal importance is sufficient to warrant further
- Fig. 4 offers a simplified schematic illustration
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showing how the radiative part of the instantaneous heat
gain is first absorbed by solid objects, and is not encountered
by the conditioning equipment as a cooling load until some
later time, when it finally appears in the air stream entering
the equipment. While it is true that some lag also is inherent
in convective heat transfer and the time required to change

. the air in the conditioned space, this is usually of the order of-

a few minutes to perhaps half an hour. Heat storage in the
interior furnishings and structure increases sccon:[mg to the
proportion of t.he instantaneous heat gain wlnch zs in the
di and also i as the t ] capac-

" itance of the objects and materials involved is increased.
C

of ﬂxe wtal instantaneous heat gain which

include those due

toglmsreu,exposedwa]lsandroofx lighting, appliances

A large difference in the time-incidence of the peaks be-
tween various epaces or parts of the same space indicates
the necessity for zoning. In a building having an esst and
west exposure, where solar heat gains form a fair share of

. the cooling load, the times of individual rone peaks are apt

to'be some hours apart, and the peak load of one plus the

. .off-peak load of the other will be substantially-less than their

combined pesk loads. Proper zoning will permit operation
to take full advantage of this condition or of. similar con-
ditions of nonsimultaneous peaks, and will result in a lower
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total load and in savings in equipment.
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" 'simultaneous occurrencé of peak loads, is diversity. Typical

of this s the case of a large department store where the’ air-
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