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210 ‘ ° CHAPTER 13

; i imental work,?- ?¢ and other
Laboratory?® as well as earlier experimen R
iﬁseﬁfig t.:determri{]e the _eﬂectivialness of vanottlis (tiy;;::igts' gnéi(ﬁ:;l;ages%
have been used as the basis for the recomnslﬁnde | atios I o
4. - A .study. of absorptivity of the shade to
E:z?tl et,rzansfer fromythe shade to the outdoors and indoors, was used to
determine these ratios.

i ] tios such as color, fit,
a number of variables affecting these ratio :
solrgl :.ll‘(t?it%li‘((ie, and angle of incidence of the solar radlatlo:ll. ’lIl‘hlf:?l :zl(;xel:;
therefore, must be considered as approximate, only, za,nﬁ “'rclive ave to be
used with considerable judgment. An inside shade ;s e e&l i
tent of its reflectivity, m'nl;:: the ll))ortllg(]i gi;’ tthhee icl)lz,éer?s e o
i by the glass that 1s absorbed . !

ﬁﬁﬁgidto {he ro%lm air, and by radiation to the solid room surfaces.

INTERIOR FURNISHINGS | CONVECTION
(DADIATION AND STRUCTURE,
VARIABLE HEAT STORACE] .

(OELAYED IN TIME)

\NSTANTANEOUS
HEAT GAIN -
AIR IN_SPACE AND ANTANEOUS
COMVECTION 1™ o ONDITIONING :g;uuo LOAD
EQUIPMENT

E THE INSTAN-
EN THE MAGNITUDES OF T
IN OF THE DIFFERENCE BETWE
FI(-;. ¢ Om:ANEOUs HeaT GAIN aND INSTANTANEOUS Coouing Loap

s s : "
The radiation ahsorbed by the interior furnishings and structure reaches the conditioning equipmen!
after a considerable delay in ti .

: EOUS
EOUS HEAT GAINS VS. INSTANTANE
INSTANTAN COOLING LOADS -

" The difference between instantaneous heat gain and .instarrltt,an:;nilss scl(l)g:
ing load has been mentioned(‘iprevgously f‘ its fr&ﬁg:rlscz;lsliﬁ%(l)i ﬁ:‘:il ce is sull
i ' ant further consideration. Fig. 4 offer 2
;3111?1[;2::t¥)ax;r2howing how the radiat(’liv_e pa:;t of t‘ﬁlg t:;z%ag;ax:ggﬂlgigfogﬁg

i bed by solid objects, and is not enco g
:esqflixli‘;t:'gjg ras a cgoling 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 heatil;;;'a_.nsfer aﬁld tfh:hzil(ﬁ% :%lt}i:}(: ‘;;(o n;:it;lal.lnt%g
ir i nditioned space, this is usually of t% C few :

:ge;fgﬁgyfsh ixg,?f an hour. Heat storage in the interior furinshl(r))l;g: lf;%

structure increases according to the proportion of the instantane

gain which is in the form of radiation, and also as the thermal capacitance
of the objects and materials involved is increased.

) . - . le
i i t gain which have appreciab!
tituents of the total instantaneous hea;
ra((i)i:g{sosl l(l:((a)mponent;s include those due to glass areas, exposed walls an
roofs, highting, appliances, and people. - . design ad
hensive data are presently available for use In des! ¢
eséi\ln(l)aggsﬂ;%r:vzmate the interior load-lag (igect, bu(ti s}(:;ls;ai)lrne\sl;s]t{ﬁlﬁ;y
u, B, ®, ® haye made a study of the problem an nted many
| 20, and 21 are all based on instan
useful data. Tables 9, 10, 13, 14, 18, 20, e dament and experience offer
ous rates of heat transfer. Hence, practical judg omce o is
i he needed data become available,
the only basis of procedure. Until ¢ ceded data become avallabt,  ree
recommended that the non-continuous load be dgte er o or b ot
i time of maximum load, when determining ot
&ﬁtﬂﬁggfs g)lgling load where a large por’t)on of the heat gain is ;?:ﬁ:a
This suggestion applies only to conditions near the time of maxim :

Cooling Load

gain, as the heat stored within the structure would necessarily appear in the
cooling load eventually; but if it appears at a time when the gain from

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 be considered. Calculations are made according
to the relation: )

¢ = UiAi(ty ~ &) Btu per hour. . (6)

where U; = coefficient of overall heat transfer between the adjacent and the condi-

) tion_ed space, Btu per (hour) (square foot) (Fahrenheit degree)

A; = area of separating section concerned, square feet. o
-ty = air temperature in adjacent space, Fahrenheit degrees.

i = air temperature in conditioned space, Fahrenheit degrees. -

Magnitudes of U; may be obtained from Chapter 9. The temperature
& may have'any value over s considerable range, according to conditions
in the adjacent space. The temperature in a kitchen or boiler room may be
as much as 15 to 50 deg above the outdoor air temperature. It is recom-
mended that actual temperatures be measured in adjoining spaces wherever
practicable. Where nothing is known, except that the adjacent space is of
conventional construction and contains no heat sourees, it is recommended
that the difference (f, — t;) be taken as the difference between the out-
door-air and-conditioned-space design dry-bulb temperatures minus 5 deg.
In some cases it may be that the air temperature in the adjacent space will
correspond closely to the outdoor air temperature at all times. Under
these latter conditions, the heat gain through the partition will be periodic
In nature, and the value of a shaded wall should be used from Table 10.

For floors directly in contact with the ground, or over an underground

basement that is neither ventilated nor warmed, the heat transfer may be
neglected for cooling-load estimates.

LOAD FROM OUTDOOR AIR, VENTILATION AND INFILTRATION

Ventilation. Data for determinin
cen presented previously in this
‘marily dependent upon the numbe
and. apparatus within the space
having ceiling heights 10 ft or less,

g the necessary ventilation rate have
chapter. Ventilation required is pri-
r of occupants and upon the materials
which may give off odors. For spaces
¢ the total requirement should be checked
against, the' volume, and in no case should the ventilation air rate be less
than one air change per hour. In spaces having ceilings higher than 10
t where the occupant load is low, a check calculation can be made against
e volume of the space below an assumed 10-ft ceiling.

In{iltration must never be counted upon to provide ventilation, because
on still days there will be little or no infiltration.

Infili'mtitm. The principles of infiltration caleulations have been dis-
ssed in ChapterS_ll and 12, with emphasis on the heating season. For

wie goohng season, infiltration calculations are usually limited to doors and
ndows. :

~.To compute éooling-load_inﬁltrétion for windows by the crack method,
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