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CHAPTER 13
" where o ;
.' (9/4) = instantancous rate of heat flow, Btu per (hour)(square foot). - - i
7p, 74 = transmittance of glass for direct and diffiise solar radiation, respectively,
Ip, Iy = incident direct and diffuse solar radiation, respectively, Btu per (hour)

(square foot). - .

" &p, as = absorptance of glass for direct and diffuse solar radiation, respectively.

& = emissivity of glass at temperature {,.

" R..=low temperature radiant energy falling on glaés from oi:tdo,dr s'urround:,.

ings, Btu per (hour) (square foot). . . L .

Reo = low temperature radiant energy emitted by a surface with emissivity
equal to 1.0 at temperature Zg. .

Jeo = outdoor convective conductance, Btu per (hour) (square foot) (Fahren-
heit degree). )

teo = temperature of outdoor surface of glass, Fahrenheit degrees.

- & = temperature of outdoor air, Fahrenheit degrees. o .

S = rate at which glass stores energy, Btu per (hour)(square foot).

Tsnie 12. TRANSMITTANCES AND ABSORPTANCES oF COMMON WiNDow Grass EoR
; Direcr anp Dirruse Sorar Rapiarion - .

_8BiNGLE SHEETS ‘TWO AIR-BPACED SHEETS
ANaLE or INCIDENCE, . ap, - ep’
) 6, pEG > oD » Outdoor Sheet | Indoor Sheet
For Direcr Rabiation :
0 0.87 0.05 0.76 - 0.08 0.0¢
20 - 0.87 0.05 0.76 0.08 0.04
40 0.86 0.06 0.74 | 0.08 0.04
50 0.4 0.06 0.72 0.07 0.05
60 0.79 0.06 066 0.07. 0.05
70 - 0.87 0.06 0.52 0.07 0.05
80 0.42 0.08 0.25 0.07 0.05 .
90 00 00 0.0 0.0 0.05
~ . - For Drrruse or Sy 8oLAR Rapiation
01 | o0 | oe | oo | Tous

" Transmissivity and absorptivity vary with both wave length of the
incident radiation and incident angle. Values of r and « for a single sheet
of the average ordinary drawn window glass are given in Table 12 for a
standard distribution of solar energy.* Values for two_ air-spaced sheets
are also given. Normal incidence transmittance values for some com-
monly-used types and combinations are given in Table 15. Some varia-
tion in these valués can be expected in practice due to variations in
manufacture and in solar energy distribution. However, a change in
transmissivity causes an approximately equal and opposite change in
absorptivity. Hence, the iolal heat flow is not greatly altered. Trans-
mittance data for other types of glass and various patterns of 8-in. glass
block are given in A.S.H.V.E. research papers.}s- 20. 1. 22, %

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-o be increased to
include radiation, and the term e R, — €olte, be disregarded. It is not
practicable” to give values of S in this chapter. However, for ordinary
glass, the value of § is small. ‘ '

Fig. 3 is a graphical solution, for single glass, of Equation 2b. Only
* absorbed solar radiation is considered, although low temperature radiation

e

Y R

7

v

{PRASINS

Cooling Load

'exchange-and heat storage can be added algebraically to a..if such didta

istan the: hast lected.

i . The small thermal resistance of the:glass has been neglecie
%rﬁeazzg'? lf)ilgw rates are for a 75 F indoor temperature, an indoor sur{aci
conductance. for convection f.: as given by Equation 3, and an unll\ zazi enr
surface conductance for_ radiation f. as given by Equation 4.. _,tq_ oor
surfaces seen by the glass are assumed to radiate as a black :bogiy,,av room

air temperature. . ) o

fa = 0.162 [(t_‘* ;*(')0460)‘ - (t‘ 41’0360)‘] /h(tlga: - 5 : ,';:f:._'(‘i)

where
temperature of indoor surface of gla_.ss, Fahrenheit.
temperature of indoor air,"Fahrenheit.
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A xﬁore complete treatment of the problem is given in an A.S.H.V.E,
research paper.”

- Find the total -heat gain at 10 a.m. sun time for a single unshaded
shegf %?gf)emﬁﬁol;‘xuv}gndow glass in agwa.ll facing 18 deg east of so&xth c;n Au%'\;:fl rle?:
50 deg north latitude. The indoor temperature is 75 F, the out oor tempe!

83 F. Use clear atmosphere radiation values and l{ao =14 0; incidence, 0, is 56 deg
ion: is 0.557; hence, the angle of 1ncid , 0, 2
9 m?gl.uhl“"?t.)mpl‘g;lfliaz ;Ioie ’=2=’ ﬁé%?lsfl 26.6. ’By intgrpolatgonlln Table 12, 7, is
found to be 0.81, a,, is 0.06; 74 and aq-are 0.79 am? 0.(_)6, _respectlve y.
The heat gain due to transmitted solar radiation is |

(@/A), = 152.0 X 081 + 266 X 0.79 = 1441 Btu per (br)(sq ft).

The heat gain by convection and radiation from the indoor surface is found from
Fig. 3: : : .

2. 26.6
l°+?f_t=33+‘ﬂq(l5—f+_.__) =857 F

from which
(¢/A)e = 11.5 Btu per (hr)(sq ft).

From Equation 2a the total heat flow is _
(¢/A) = 144.1 + 11.5 = 155.6 Btu per (hr)(sq ft). -

Design Tables for Flat Glass

ive design values of instantaneous rates of hieat gain
fox"r ;l:llgyeli Lisahlge}i‘lcg:;wn ui'nndow glass for a solar declination of e<118 deg.
This corresponds to a nominal August 1 day. The tables are .basT blllp(:f
the solar intensity values for a clear atmosphere as given in fa eth'
Table 13 represents the first bracketed term of Equation 2a; t}lerﬁ ore, g
values are dependent only upon values of I and 7. Table 14 is the seccgl
term of Equation 2a, and is based upon a 80 F indoor temperahj;ur(;: anT ’;
dry-bulb temperature cycle, with a 95 F maximum as tabli ted. Th
lotal heat gain is the sum of the Table 13 and Table 14 values. In pé'epa.rcling
Table 14, convection and radiation heat exchange were combine 3 'Zﬁlf a
combined surface conductance of 4.0 used. Corrections to be applied for



