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Research Laboratory?® as well as earlier experimental work,?: ?¢ and other

- research? to determine the effectiveness of various types of window shades,

have been used as the basis for the recommended ratios in column 3 of
Table 24. A study of absorptivity of the shade to solar radiation- and
heat transfer from the shade to the outdoors and -indoors, was used to
determine these ratios:-- -

There are a number of variables affecting these ratios such as color, fit,
solar altitude, and angle of incidence of the solar radiation. These values,
therefore, must be considered as approximate, only, and will have to be
used with considerable judgment. An inside shade is effective to the ex-
tent of its reflectivity, since the portion of the solar radiation directly
transmitted by the glass that is absorbed by the shade is transferred by
convection to the room air, and by radiation to the solid room surfaces.
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F16. 4. ORIGIN oF THE DIFFERENCE BETWEEN THE MAGNITUDES OF THE INSTAN-
TaNEOUS HEAT GAIN AND INsTANTANEOUS CooLiNG Loap

The radiation absorbed by the interior furnishings and structure reaches the conditioning
after a considerable delay in time.

INSTANTANEOUS HEAT GAINS VS. INSTANTANEOUS
COOLING LOADS ’

The difference between instantaneous heat gain and instantaneous cool-
ing load has been mentioned previously; its practical importance is suffi-
. cient to warrant further consideration. Fig. 4 offers a simplified schematic
illustration showing how the radiative part of the instantaneous heat galn
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 balf an hour. Heat storage in the interior furnishings and
structure increases according to the proportion of the instantaneous heat
gain which is in the form of radiation, and also as the thermal capacitance
of the objects and materials involved is increased. : -
Constituents of the total instantaneous heat gain which have appreciable
radiation components include those due to glass areas, exposed walls and
_ roofs, lighting, appliances, and people. _ C o
No comprehensive data are presently available for use in design load
estimates to evaluate the interior load-lag effect, but several investigators™
4. B, ¥, ® have made a study of the problem and have presented many
useful data. Tables 9, 10, 13, 14,18, 20, and 21 are all based on instantane-
ous rates of heat transfer. Hence, practical judgment and experience offer
the only basis of procedure. Until the needed data become available, it 13
recommended that the non-continuous load be averaged over two or b

equipment

hours during the time of maximum load, when determining the totd,
instantaneous cooling load where a large portion of the heat gain is radiant-
This suggestion applies only to conditions near the time of maximum heat
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gain, as the heat'stored within the structure would necessaril in th
; : i appea
cooling load eventually; but if it appears at a time when );,hg pgai;uflrg}:l?
outside is relatively low, the equipment will be able to maintain satisfactory

+ conditions within' the range of maximum capacity.

LOAD FROM INTERIOR PARTITIONS, CEILINGS, AND FLOORS

Whenever a conditioned space is adjacent to another space in which a

different temperature prevails, the transfer of heat through the separating

structural section must nsi A 1
to the relation: be considered. Calculations are made according

" q = UiAi(t, — t;) Btu per hour. (8)
"’hf” Us = cf)eﬁcient of overall heat transfer between the adjacen't and the condi
.tioned space, Btu per (hour) (square foot) (Fahrenheit degree) ooner
A; = area of separating sect.ion'conéex-'ned, square feet. B
1, = air temperature in adjacent space, Fahrenheit degrees.
t; = air tempergture in.conditioned space, Fahrenheit degrees.

N

Magnitudes of -U; may b i
Y be obtained from Chapter 9. Th
f; zllllzya(l;?.ve aény value over a considerable range, a.ccordingetgeglx)ledriat%x:
o the ad Jacer.l5 space: The tempeérature in a kitchen or boiler room may be-
o8 muck ts}a; 15 to 50 deg above the outdoor air temperature. It is recom-
ble. 0 nown, excep t the adj ace i
m:illlltéog%l construction and contains no heat sources, itjmomﬁg-
doy he derenog .(t:_, — ;) be taken as the difference between the out-
or air ::ses c%ndxtxgrf)edapace des_ign dry-bulb temperatures minus 5 deg

correspond clolsexlI)lIaZo -zht(:m:utﬁ?)g:r tgmt};gll'atu,ri e adiacont space Will.‘
these attay Ciosely. - air perature at all times.. Under
t ; ons, the heat gain through the partition will be iodic
In nature, and the value of a shaded wall should bg usedl f?ov;;lgl‘:%lgellq(;)dl °

For floors directly i i
_directly in contact with the ground
gg;ngﬁ that is neither ventilated nor w:;g.rrmed ,tgl;, (1)1::2 :?anusx}derground-
cted for cooling-load estimates. ’ o be

Lo
AD FROM OUTDOOR ‘AIR, VENTILATIOR AND INFILTRATION

Venti . s .

s Izlst;;nted D;a.ta‘ fg;l de'term.m. ing the necessary ventilation rate hav
marily deoes 1.; eviously in this chapter. Ventilation required is pri-
an appa.ratusen , t‘lllgl(l)n the number of occupants and upon thé materials

ving bt hglghts 1the space which may give off odors. For spaces
againg fho ngI 10 ft or less, the total requirement should be checked
thagaunlsone e 1;1me, and in no case should the ventilation air rate be less’
£t wherg i change per hour. In spaces having ceilings- higher than 10
¢ volum, (t)_ccupa.nt load is low, a check calculation can be made against,
inﬁltratiox(: nt;l;:tspace ble)zlow an assumed 10-ft ceiling. :
on ot never be counted i ilati
Isz}lil;riaty.s there will be little or no inll“llll:;(r):tit:npmwde ventilation, because
Cussed | 1? 60}1: The principles of infiltration calculations have been dis-
I apters 11 and 12, with emphasis on the heating season. For

the coolin . .
Windowg, & 250, infiltration calculations are usually limited to doors and

To ; :
Compute cooling-load infiltration for windows by the crack method




