320 T CHAPTER' 13

the same that a single tablé suffices. Note, however, that corrections
must be made for certain hours for east and west facing walls of some
patterns. .

Ezample 10: Find the total instantaneous heat gain through an east wall of
8-in. hollow glass block of ’I‘}l';pe V pattern at 8 a.m. and 50 deg north latitude. The
design temperatures are ‘80 F indoors and 95 F maximum outdoor ‘dry-bulb, clear
atmosphere.

_ Solution: The gain due to transmitted solar radiation is found from Table 20

Tor Type I pattern. The factor for Type V is found from Table 22. The conveection

and radiation gain is found from Table 21 (note the footnote).
The total instantaneous heat gain is, from Equation 2a,

q = 86 X 0.65 4 26 X 1.4 = 92.3 Btu per (hr)(sq ft).

Effect of Deviations from Design Conditions

If the indoor temperature differs from 80 F, or the design outdoor dry-
bulb temperature differs from 95 F, corrections can be made to the convec-
tion and radiation gain values for flat glass, rolled figured glass, and glass
block according to the schedule in Table 23. .

The effect of the humid -industrial type atmosphere is to cause a con-
siderable reduction in heat gain, if all factors except solar intensity remain
-the same. Reference 22 gives heat gain values for four orientations at 40
deg north latitude on August 1 for several types of flat glass and glass
block, and solar intensities typical of humid industrial atmospheres. These
data show that the following approximate reductions, based on total gain
for the day, can be expected: 20 percent for all types of glass and glass
block in east or west facing walls; 10 percent for south facing flat glass; 5
percent for south facing glass block walls.

Shading of Glass Areas—Design Tables

The effects and possibilities of shading should be carefully investigated
whenever the heat gain from glass is a large portion of the cooling load.

Vertical glass, which is not mounted in the plane of the building surface,
is partially shaded by the setback. If a vertical window of height ! and
width w be set back from the plane of the building a distance s, the fraction '
of the total area of the window which receives direct solar radiation is:

t t '
Gi=1 _n anB_ r:‘tan-y+rm an g tan v ) ' (5),}
cos v cos y O

where

ry = 8/l, s = s/w, § = solar altitude, and v is the wall solar azimuth (see Fig. 1)

Values of 8 and v for various latitudes and August 1 are given in Tabl
6. Special cases not covered by the tabulated data may be solved analy: ;
tically;* however, the design conditions chosen will yield a satisfactory -
apgx;:lximation if used without correction for any time during the sumimer’ -
period.

Ezample 11: Estimate the total instantaneous rate of heat gain for a west win
dow 3 ft wide by 5 ft high, with a setback of 6 in., for August 1 and 40 deg nortB=
latitude at 3:00 pm (sun time).

Solution: From Table 13, the instaneous rate of heat gain, due to transmitmgt;
direct and diffuse solar radiation, is 180 Btu per hr. From Table 6, 8 is 45.5 deg angy
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yis 16 deg. From Equation 5, the fracti ‘ f 5 . ..
direct solar radiation is: ion of the total window area that is receiving

G =1 - Qltandss 0187 tan 16 4 20167 tan 455 tan 16
cos 16 4 cos 16

=1~ 0106 — 0.048 4 0.005 = 0.851

In this instance the convection and radiation heat gain i inci
s > ¢ ain js d
to temperature difference, so that shading has but g small :ﬂ?eg?ﬁmﬁ{
portion of the absorbed radiation. Hence, the factor 0.851 is applied

.TABLE 24. ErFect oF SEADING UroN INSTANTANEOUS SoLAr Hear G

AIN
SivaLE THICENESS OF CoMMON WINDOW Grass - Taroven

Fracr
TYPE oF SHADING FINisR ox Sipe ﬁ:og’uncm
: ExposED TO SUN UNEHADED
Winvow
Canvas awning sides open :
Ganvan awning sides open X 5 o Dark or medium 0.25
T aming to e‘: s :ll ymc iﬂ: ;lllg.ht against building v]g;[k or medium 0.35
Inside roller shade, fully drawn® M oy ream )
Inside roller shade, fully drawn® D:g]x{um 822
.81
Inside roller shade, half . i
Inside roller shade, half g::nn‘ Wh“"e’ St o
Inside roller shade, half drawn®- - MDarmm 0:91
fnsgge venetian blind, slats set at 45 deg® 'Wh"k ream o5
oside venetian blind, slats set at 45 dgb Di&ﬁa’ec reflectin, 826:
- aluminum metgal 45
pside venetian blind, slats set at b i
Bn:ége venetian blind, alats :t :t tg g:g A%edi\{um 0.65;
Outeias venstian Slind, slats set at 45 deg® White, cream oagt
in * ©exte i ite, cream X
o é‘:s]g overiy wéndoivs s set at 45 deg nded as awning | White, © 0.16
e venetian bli exte) \wning | White, cream
| overng3gtn win&&gh“ set at_ 45 deg, nded as a te, 2 0.43
Darkd: f| @
Qutside shadi: i i
1 ing screen solar altitude 10 d s
gl':::;ge all::dgng screen solar a.lﬁtuula 20 deeg : ’ ’ 0o 0.5
Ouf.side shading screen solar altitude 30 deg ' 0.3 0%
e shading screen solar altitude, above 40 deg 8%2 g%

® Roller shades H

i L are assumed to be o 3 i . .

P T AR S e, Som hite shades vt ot o e

t“’ prevent dmﬁnya”r‘;f;" pyasgd?n‘;n et d e :indow. 1t is assumed that the occupant will adjust alats

‘megoﬁlgxe::’;:fr roller shade fully dmv;e:n slats. If slats are fully cl (slate set at 90 deg.) use same
bhade wiipde. K .

the ex portion of;{.g’;:‘ gg:hl::';éd_Tl.‘e sun may shine on window through sides of shade. Estimate

mmercial shade, bro. M i - .
2ontal. " At solar altib nze. Metal slats 0.05 inches wide 17 per inch and set at 17 d i ri
des-below 40 d i 8 leg angle with hori-
:mg“&m"mm omes progreasively e mws,;gfg,:esghmuaﬁ;w are allowed to pass between siate. aad this
% solar altitudes below 40 doa os,, Sata 0.057 inches wide, 17.5 per inch, set at 17 d ; ;
. ow 40 deg some direct 5 »seta eg angle with horizontal.
comes g‘,m ively greater aetglow ;’ i &ltinl:;.myn areallowed to pass between slats and this amount be.
™ first paper in Reference 9, .

only to the Table 13 vak - ]
2 3 value. Note also a small error results frox
that the diffyse radiation is not shaded to the samg e:geht f::?hzhgif:g:

adiation. The total instantaneous heat gain therefore is: . . .

A window sych in’
videq s ch as the one used in' Ezample 11 would customarily be pro-
by nlit,,Wl an additional shading means for use particularly when diregtly

C i ; P !
of Varioug %I;;ggtxonal shading devices include awnings, shades, and screens

uch experimental and analytical work conducted at the A.S.H.AE.




