where
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-are also.given. .Normal incidence transmittance va.lues for some -com-,

monly used:types and combinations. are given in Table. 18. _Some Va.na
tion in these, values can be expected in. practice due. to vanatlons in
manufacture and in solar ‘energy distribution.- “However, a change i
transmissivity causes .an. apprommately equal and ‘opposite change in

absorptmty Hence, the lotal heat flow is. not greatly- altered. ° Trans:

mittance data for other types of glass and various pattems of 8-in. glass
block are given in- A. S.HV E. research ] papers. 16, 1. 18..19.20 - * 7,

As stated earlier in this chapter, present data as "to the value of R.
are inadequate; so for the present it‘is suggested that f., be. increased t6
include ‘radiation, and the term eoR. ~ ol be disregarded. It -is not
practicable to give values of S in this chapter However for ordma.ry
glass, the value-of S is small. e

Fig. 4is a graph.lcal solution, for smgle glass, of Equatlon 7b. Only

TasLE 15. TBANSM’I'I'I‘ANCEB AND ABSORPTANCES ‘oF CoMMON . WINDOW Guss FOR
Direcr AND Dirruse SoLArR RaADIATION :

" BiNGLE SHEETS i TWO AIE-SPACED SHEETS
Anare or IncipENes, , @ . ’ ap” "
6, DEG . D . o Outdoor Sheet | Indoor Sheet
For Direcr Ripration B
0 0.87 . 0.05 . v0 76 0.08 0.04
20 0.87 .. 0.05 0.78 0.08 0.04
40 0.88 0.08 0.74 0.00 0.04
5 - 0.84 0.08 0.72 0.07 0.05
60 T om . . 0.08 0.68 . .07 0.05
70. 0.67 . 0.06 0.52 6:07 - 0.05 -
80 0.42 0.08 - 0.25 -1 0.07 0.05 -
%0 . 0.0 00 0.0 00 - 0.05
.. For Dorvuse on Sxy Soran Rapuarion e
o -] oo | oes. | oo | 00

absorbed solar radiation is considered, although low temperature radiation

exchange and heat storage can be added algebraically to «., if such data
are available. ' The small thermal resistance of the glass has been neglected.
The heat flow rates are for a 75 F indoor temperature, an indoor surface
conductance-for convection fo: as given by Equation:8,.and an equivalent
surface conductance for radiation f.; as given by Equation.9. Indoor
surfaces seen. by the glass are. assumed to ra.dlate asa black body at room
a.lr temperature .

‘f»'_027(t¢.—z)oﬂ L R

f.-x - 0162 [(l,; + 460) (t; + 460) ]/(t 4 - ©

tgi = t.emperature of mdoor surfaee of gla.ss, Fahrenheit degrees
t; = temperature of indoor au', Fahrenheit degrees.

A more complete treatment of the problem xs glven in an ASHV.E,

rmea.rch paper. 18

Ezample 138: Fmd the total heat gam at 10 a, m, sun t.\me for B single unshaded
sheet-of commoii window glass in a ‘wall facing 18 deg east of south on August 1 at®
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50 deg notth latitude. The indoor- tempetature is 75 F, the outdeéi- 'tempemture is
83 F.  Use clear atmosphere radiation valués and feo = 4.0. -

Solution: From Ezample 2, K is 0 557, hence, the angle of incidence, 0, is 56 deg
9min. From Ezample 4, Ip = 152.0,1s = 26.6. By interpolation in Table 15, rn is
found to be 0.81, «, is 0. 06 7a and aq are 0.79 and 0.06, respectively. .

The heat gain due to transmitted solar radiation is
) (¢/4), = 1520 X 081 + 26.6 X 0.79 = 144.1 Btu per (hr)(sq ft).
Fi The heat gam by convection and radiation: from the indoor surface is found from
ig. 4

addy 0.08 (1520 + 26.6)

83+

‘ o+ T T 8;7 F
from which . . )
' (9/A)e = 11.5 Btu per (hr)(sq ft).”
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From Equatlon 7a the total heat ﬂow 1s
(q/A) = 144 1. + ll 5 = 155.6 Btu per (hr) (sq ft)

De51gn Tables for Flat Glass

Tables 16 and_ 17 give. de81gn values of mstantaneous rs,tes of heat gain-
for single unshaded common window glass for a solar declination. of 18 deg;
This corresponds to a nominal August 1 day. The tables are based upon
the “solar. intensity values -for a -clear atmosphere as given in Table 5.
Table 16 represents the first bracketed term of Equation 7a; thérefore, the
values are dépendent only upon values of I and 7. Table. 17 is'the second
term of Equation 7a, .and is based upona 75 F mdoor temperature and a
dry-bulb temperature cycle, with a-95 F maximum as tabulated. The
lotal heat gain is the sum of the Table 16 and Table 17 va.lues In preparing
Table 17, convection and radiation heat exchange were combined, and a’
combmed surface conductance of 4.0 used. Corrections to be apphed for



