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Consider the total heat gain as that resulting from solar radiation and
neglect the heat transmission through the glass caused by the difference
between the temperatures of the inside and outside air. This method
should be used except at times when the calculated heat gain per square
foot due to normal transmission exceeds the solar intensity. At such
times, solar radiation may be neglected and the total heat gain considered
as resulting from normal transmission. .

The solar heat transmission through windows or skylights may be
expressed by the formula: : .

Hg = AcfI 2)
where
H; = solar radiation transmitted through a window, Btu per hour.
Ac = net area of glass exposed to sun's rays, square feet. :

percentage of solar radiation (expressed as a decimal) transmitted to the

inside (Table 7). For bare windows, f = 1

I = intensity of solar radiation striking surface, Btu per hour per square foot
(Tables 2, 3, 4 and 5).

In Equation 2, f = 1 for bare windows because the tests from which
Table 7 was obtained showed that approximately all of the solar radiation
impinging on a bare window became a part of the heat load in the room.
This was because almost all of the heat absorbed by the glass flowed into
the room by conduction. Other tests® have indicated that in the case of
a building having floors of high heat capacity such as concrete floors on
which the solar radiation falls, approximately one-half of the heat entering
a bare window is absorbed by the floor and does not immediately become
a part of the cooling load, but is delivered back to the air in the building
at a slow rate over a period of 24 hours or longer. - :

The maximum solar intensity on any surface is of limited duration as

shown in Fig. 1. In the case of windows the total energy impinging on the ‘.

glass before and after the time of maximum intensity is further reduced
by increased shading of the glass from the frame, or wall. The cooling
load due to solar radiation therefore does not have to be calculated as a
steady load. Another point which should be noted is that the maximum
solar radiation load on the east wall occurs early in the morning when the
outside temperature is low. - _

Tests have been made which indicated that solar radiation through
window glass is the most important factor to contend with in the cooling
of an office building. At times it was shown to account for as much as
75 per cent of the total cooling necessary. Because of the importance of
the sun load, cooling systems should be zoned so that the side of the
building on which the sun is shining can be controlled separately from the
other sides of the building. If buildings are provided with awnings so
that the window glass is shielded from sunshine, the amount of cooling
required will be reduced and there will also be less difference in the cooling
requirements of different sides of the building. The total cooling load
for a building exposed to the sun on more than one side is of course less
than the sum of the maximum cooling loads in the individual rooms since
the maximum solar radiation load on the different sides occurs at different
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times. In det.ermining the total cooling load for a building if the time
when the maximum load occurs is not obvious, the load should be calcu-

 lated for various times of day to determine the times at which the sum

of the loads on the different sides of the building is a maximum.

The direct solar anq scattered sky radiation penetration through glass
block panels is given in Table 8 for various times of the day for south
east and west exposures fox: different latitudes on August 1. This table
also gives the total heat gain into an air conditioned space when 78 F is
maintained indoors, resulting from the effect of both radiation and air to’
air transmission. These values result from A.S.H.V.E. Laboratory data?®
and apply for expected design radiation intensity, and for a design day

TABLE 8. HEeAT GAIN THROUGH GLass Brocks2

SOLAR RADIATION HEAT GAaIN
(DIRECT PLUS SKY)
BTu PER SQ F1 PER HOUR

TotaL HEAT GAIND (SoLAR RADIATION -
PrLus NORMAL TRANSMISSION)
B1u PER Sq FT PER HOUR

SIDE EASTC |WESTC| ' SoutH EAsSTC|{WESTC SouTtH
N. LATITUDE
. Lazmun 40 | 40 [ 30 [ 35 | 40 | 45 | 40 [ 40 | 30 | 35 | 40 | a5
Sun [Qutside
Time |TempF
700 | 74 | 650 10 ({ 28 | 30| 50 | 610 —45 |- -
s00| 76 | 630 | 00| 30| 44 | 65 | 110 | 775 o8 750 795 50
9:00 | 70 | 400 | 50 | 55 | 71 [102 |134 {735 { 50| 50 | 70 | 100 | 120
10:00 | 83 {240 | 60 | 85 [11.3 [147 [171 | 575 | 65 | 11.0 | 1500 | 180 | 208
1moo | 87 (155 | 70 [ 120 | 152 [ 187 [218 | 450 | 75
12,00 | 90 | 100 | 10.0 | 140 [ 174 | 210 | 24.8 | 365 | 1035 ;?Zg gg'g 5 %g
1:00 | 93 7.0 [ 155 | 12.0 | 152 | 187 | 21.8 | 30.0 | 2210 | 2500 | 31.8 | 38.5 | 46.0
2:00 | 94 | 60 | 240 | 85 |11.3 [147 [17.1 | 240 | 350 | 28 ‘
300 95 | 50 (400 | 55 { 71 | 102 |134 | 1955 | 550 20 ggig gg'g 150
4:00°| 95 | 4.5 /650 | 30 | 44 | 65 | 110 | 155 | 77.0 | 200 | 255 | 31,5 | 405
500 ] 93 | 401630 10| 28 [ 30| 50 |125 | 855 | 15
: . s g : . 0 . .
600 | o1 | 251233 | 00 | 07 | 07 | 30 | 105 | 3550 | 9.5 B9 | 33 52
: . ol - - 00 { 07 | 80 |185 | 35 | 70 | 110 | 180

aFor August I.
bInside temperature, 78 F.

CFor east and i i
excedr erroax:; west walls these values can be apphe'd to all latitudes between 30 and 45 deg N without

having a maximum temperature of 95 F. Th i ins
¢ ; e resulting heat gains are
?:c(:':g:s dfotrhfou:h typical %lass block designs, two having smoothgexterior
ices, and the other two having exterior ribbed »
different manufacturers. g . faces, as made by two

Heat Emission of Occupants’

The heat and moisture given off by human beings under differen '
2£ act1v1};cy are shown in various tables and ﬁguges of Chaptere 2t :vtﬁ::;?
wiﬁelt—)sét tc; physical and physiological principles of air conditioning. It
ot em? §ervti:)d from these data that the rate of sensible and latent
aeat £ ssion by human_belpgs varies greatly depending upon state of
activity.  In many applications this component becomes a large per-

-—

*Loc. Cit. Note 1.
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