declination of 18 deg. This declination corresponds to a nominal August 1
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| ) TN 1 lass or glass areas in other arrangements (heat-absorbing glass or glass
: _OUTDOORS T T iNDOOR i in multiple layers, for example). _ : : !
! o GLass . . 4 Equation 10 xggy be clarified further by explanations of the numerical - !
INCIDENT . TRANSMITTED M trs involv e . i
SKY \ ouTooor OUTDOOR _RADIATION § constan 4
RADIATION (WAVE LENGTHS UNCHANGED) !
SRAOUNDIN 8 1.04 = overall unit conductance for heat transfer under summer conditions, :
RECLECTED e Btu per (hour) (square foot) (Fahrenheit degree). (Note that thisis the v ;E
RADIATION 3 . . transmittance U taken at 1.13 for winter conditions in Chapter 9.) i
JRANSMITTED_INDOOR INCIDENT INDOOR RADIATION : 0.02 = fractiofn of I]: Wh(iICh LZI absorbed anéi then t;IBDBfer??\s'i to ;,lhe in;ighor H!&
RADIATION e ] " space from the indoor glass surface, dimensionless. ote that, of the :
(WAVE LENGTHS UNCHANGED) 2 eFuEcTiD M total absorption, part goes inside and part goes outside.) ! Jﬁ
] INDOOR i FEid
3 RADIATION 3 0.0165 = fraction of I, which is absorbed and ‘then transferred to the indoor Till
mm:ﬂ_ . i space from the indoor glass surface, dimensionless. 13;1
°:‘;°:: coNvECTION caacrTaNcE . ws:::u__:_ ’ % 0.778 = transmissivity of the glass for sky radiation, dimensionless. i g'
Lt . £
C teltge T ' - Low | Magnitudes of the quantities Ia, I, and ¢, entering into Equation 10 )
%’L‘"’ED OUTDOOR RADIATION - . EMITTED INDOOR _RADIATION i - would depe;u};iéu:fn ;'ht% time 0 f the day’ tlm% ?}fl the,y e;‘:é atm?st%heric ) o
. (DIfFERENT DISTRIBUTION i 3 DIFFERENT DISTRIBUTION R _; conditions a ude o e recelvmg s”riace an e Onen lon o ere-
N TeansarTTED | lﬁf&"?ﬁh"sﬁl%)mm q ceiving surface. Principles and data needed for the calculation of I
. S : ,and I, have been given previously in this chapter. - Weather data, such
o R MPLAATURE d as the sol-air temperatures in Tables 10 and 11, give data on 4 throughout
ti{ = INDOOR AIR TEMPERATURE a design day. : -
i = N R GLASS — SURFACE TEIMPERATURE + - . .
o et oo i - - . Table 18 has been prepared to expedite practicadl caleulations of the heat
: Fia. 5. InsTanTaNE0Us HEAT-BALANCE CONDITIONS ON A GLASS SEcTIoN gain through glass areas; tabulated values are magnitudes of- the sum
g . .. ’ . el . . : 0.022 I, + 0.0165 I, + rala -+ 0.778 I,) from Equation 10 for a solar
falling upon the inside surface, because this latter is principally in the longer ( ° o Eq

wave lengths.
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A recent analysis has served to demonstrate the effects of the various
controlling variables upon the heat gain from glass in relation to air-
conditioning problems.? The practical results for a single sheet of com-
mon window glass will be cited here. For average conditions, the design
equation for the instantanéous rate of heat transfer from the indoor glass
surface to the conditioned space (for single sheets of common window
glass only) in Btu per (hour) (square foot of sunlit surface) was found to be:

(i) =104 (t;. —~t) 4+ 00221a+ 00165 I, + rals + OTI8 L. (10)

where t, = outdoor air temperature, Fahrenheit degrees. .
t; = indoor air temperature, Fahrenheit degrees.
" Ia = intensity of solar or direct radiation .on the outer glass surface, Btu per
(hour) (square foot of sunlit surface). . .
1, = intensity of sky radiation on the outer glass surface.
r4 = transmissivity.of the glass for solar radiation, dimensionless, given as a
function of the angle of incidence in Table 17.

Similar equatiéris with other numerical constants apply to other t'ypes'of'

Tasie 17. TRANSMISBIVITY OF SINGLE-SHEET CoMMON WINDOW GLASS FOR -
DirEcT SoLAR RADIATION

=,

design day, although the values tabulated may be used with safety to
represent average conditions from July 15th to August 15th. :

It is possible to use the heat-gain data of Table 18 for other single-
thickness glass materials than common window glass, through the intro-
duction of approximate correcting factors. Table 19 gives such factors.

The range of transmissivities in Table 19 extends from high-transmission
crystal-like glass to low-transmission heat-absorbing glass. The trans-
missivity of 0.87 is that of common window glass. .

By using two or more layers of glass separated by airspaces, the absorp-
tivity is increased and thé transmissivity decreased. Values for some
combinations appear in the literature.? A rough approximation, which
holds fairly well until the angle of incident radiation becomes large, is that
the transmissivity of the combination is the product of the transmissivities
of the component layers, while the absorptivity of the combination is the
absorptivity of the outer glass, plus the product of the absorptivity of the
inner glass and the transmissivity of the outer. .

Heat-gain quantities from Table 18 may also be used for other times of
the year than August 1 if a correction is made for solar declination. Solar
heating calculation for glass areas can also be based upon these data.
Table 20 gives solar declinations for various times of the year. The rule
for procedure is the following:

To find !;he radiation heat gain for some declination of the sun other than 18 deg,

use the latitude in Table 18 equal to that of the locality in question, plus (18 deg—
-solar declination involved).

For example, consider that the instantaneous heat gain is required for Philadel- -
phia in the middle of June. The latitude of Philadelphia is 40 deg North. The golar
declmat_m_n in mid-June is about 23.5 deg. The section of Table 18 to be used is that
for a latitude of 40 + (18 — 23.5) = 34.5deg;say 35deg. . N

Caution: This method gives only approximate values ami its use should be limited. Ve
It may be used for Eastern and Western exposures for all hours, 8:00 a.m. to 4:00 pm., -

ANGLE OF TRANSMISSIVITY ANGLE OF Tﬁuwsmw ANGLE OF | TRANSMISSIVITY
INCIDENCES 7 INCIDENCES d INCIDENCES <d
Dec Dsc K Dzc
R} 0.87 50 083 . - 80 . 041 1
-20 0.86 .60 0.77.. ‘90 S N
40. 0.85 7 | 065 " . T . E
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