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* TABLE 20, APPROXIMATE SoLAR DECLINATIONS IN DEGREES . -

Date DECLINATION . DA;‘B DECLINATION Date DEecLINATION
‘April 1 4.5 June 1 22.0 Aug. 1 18.0
April 15 10.0 June 15 23.5 Aug. 15 14.0
May 1 ) 15.0 }uly 1 23.0 Sept. 1 8.5
“May 15 19.0 uly 15 21.5 Sept. 15 3.0

" exposure wé.lls. (Steady-state calculations, as suggested there, take no

account of the time lag present with periodic cyeles of air temperature.)
The results of experimental observations'* on heat gains through glass-

- block sections are given in Table 21. Tabulated heat-gain rates are based

upon a constant indoor-air temperature of 78 F and a maximum outdoor-
air temperature of 95 F for the design day chosen. The values given are
approximate, and intended for estimates only; they are averages for four
representative glass block designs, two with smooth’ exterior faces and two
with ribbed exterior faces. .
Shading of Glass Areas—Design Tables: ‘
The effects and possibilities of shading should be carefully.investigated
whenever the heat gain from glass is a Iarge 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 thie plane of the building a distance s, the fraction
of the total area of the window which receives direct solar radiation’is:’

ritan g - rirs tan 8 cot vy . an

Gy=1-— — rycot vy + -
8sin . . 8in v .

where . : _
ry = a/l, rs = 8/w, B = solar altitude, and v is the difference between the azimuth

angles of the wall in question and of the horizontal projection of the sun’srays. (ris
‘always equal to or leas than 90 deg.)

" Solar altitudes are given in Table 18 for various latitudes and an August

TinLe 21. Torail INsTANTANEOUS Rarms oF HEar GAIN FoR Grass Brocks®
: oN DesigN Day or Avgusrl - . .

y

Jor four types of b{ocks)

nd condicti "avei'ag'e& )

TOTAL INSTANTANEOUS RATE OF HEAT GaIN, BTU PER - °
Hour ForR EACH SQUARE FooT oF SunLIT GLASS BLocK
MEaN
Sux TIME - Vertical Surface Facing o7
East West South N
North Latitde. | 30045 | 30t045 30 35 w0 s
7 am. 61 _— —4.5 ~20" ~0.5 1.0
3 © 78 -— 0.0 2.0 4.0 6.0
9 T4 . 50 5.0 70 * 10 - 12
10 58 6.5 11 15 18 21
11 45 7.5 - 17 22 26 32
12 noon 37 11 22 28 4 41
1 p.m. - 30 22 25 32 39 46
2" 2¢ 35 26 32 39 Nt 4
3 20 55 24 30 37 T, 45
4. 16 k (h 20 26" 3z . 41
5 . 13 86 - L 15 20 25 34
[ 11 55 . 95 14 18 26
7 8 19 3.5 7.0 1 18

e -
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north latitude of 40 deg at 3 p. m. (sun time).

E Tum 22. VALUES OF THE Aznfmm-i)xrmiiﬁﬁ‘cn ANGLB; v, ﬁmumm, FOR .
Winoow-ReveaL SHADING CarcuraTions (Sge EquaTion 11) o
‘Computed for solar declination of 18 deg—August 1 -

N. LATITUDE MEAN meow ORIENTATION
DEGREES SuN Tue ———
NE E SE S swW w NwW
30 6a m 61 74| - 29 Shade Shade Shade Shade -
7 54 81 36 — - — —
8 47 ' 88 43 —_ e — —
9 39 84 51 - -— —
10 73 62 17 o —_ -
11 7 83 e — -
12N Shade o | .4 20 45 0 gy
lpm — Shade Shade 38 83 52 7 -
2 — — — 17 62 73 28
3 — — 6 . 51 84 39
4 — . - - Shade 43 88 . 47 -
5 — — - — 36 81 5
6 - — — 29 74 61
40 6a. m 59 76 31 Shade Shade Shade Shade
7 50 85 . 40 — o i o
8 40 85 50 5 p— — —
9 27 74 61 .18 — — —
10 14 59 76 31 — - _—
11 Shade 35 80 55 — —
12N _— V] 45 90 45- 0 —
1p.m, — Shade 10 55 80 35 —
2 — — Shade 31 76 59 14
3 — _ —— 16 61 74 27
4 — — — & 50 85 40
5 — - Shade 40 85 50 -
1 bt — - -— 31 76 - .69
50 8a m 57 78 33 Shade | Shade | Shade | Shade -
7 45 80 45 ] — ER— C—
8 33 78 57 12 — paly —
9 20 65 70 25 o e —
10 3 48 87 42 — R
1l Shade 26 71 65 19 o, R
12N — 0 45 - 90 | .45 -0 g
1p. m - Shade 19 65 71 26 —
2 — — Shade -42 - |. 87 48 - B
3 . - 25 70 - 65 -20
4 - — — 12 57 78 33-
5 — — — [ 45 - 20 45 -
6 - — . Shade 33 78 . 57

1 design day. Values of the angle  are given in Table 22 for the August 1
design day. Special cases not covered by the tabulated data msy be solved
analytically ;'* however, the design conditions chosen will yield a satisfac-
tory approximation if used without correction for estimates at any time
during: the summer period. - .
Ezample 9._ Estimate the instantaneous rate of sky and Solar radiation heaf g'aiii
from a west window 3 ft wide by 5 ft high, with a setback of 6 in., for August 1 and 4
) From Table 18,'_%;he instantaneous rate of sky and solar.radiation heat gain er
square foot of sunlit glass is 172 Btu per hour. om the same table, the solar alti-
tude is 45.5 deg. From Table 22, the angle v is 74 deg, from Equation 11, the fraction

of the total window area that is receiving direct solar radiation is:

_y_01tan455 - 0.0167 tan 45.5 cot 74
Gi=1- =5 — 0167 cot T4 4 —— 0 2

= 10106 — 0.048 +0.005 = 0.851. o
Although' theé sky radiation is not reduced in proportion to thé shaded

i

_portion, since the sky radiation is small, this fact may be neglected, and

hence, instantaneous sky-'and solar-radiation heat gain for this window is:

g=:3 X 5 X 0.851(172) = 2200 Btu per hour:
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