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Table 3.... Outdoor Air Réquiremems" increase diffuse radiation values. Nenrby buildings may :. Table 4 . . .. Values of 5, , Direct Solar Radiction Received ot Normal Incidence at the Earth's Surface, and
reduce diffuse irradiation by partisl shading. : Values of Iz, Diffuse or Sky Solar Radiation, Received by Variously Oriented Surfaces
[ ¢
o per sbFef  Calculation Tables j 8t per (ioor) (square foot)
oor
5 The irradiation of a surface by the sun is the pmduct of ¢ . For Cleor Atmospheres For Industrial Atmospheres
Application Smoking 3 I , the direct normal radistion (see Table 4), and the cosine 1 s::"mm”&, Drecn Dire?
2 | M- |, K of the incident angle 9. Forhorizontal surfaces, the cosine K i s
§ 2 | ot [MS= o uals the sine of the solar altitade. For vertical walls, K s a E griorsil fiusa o sk codiation® * Priinal Diffuse o thy radiafioa®*
= function of the solar altitude 8 and the wall solar azimuth v, ¥ -
thus . . AlM - N E s w Horiz. N E s w Horiz,
20 110 | ... - 3
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These three angles are in Fig. 1. Values of X are given al M 58 8 2 9 7 18
Boa 5 110 in Table 5 and values of 8 and 7 are given in Table 6 for 1 15 166 14 z 1 10 19 80 1 2 3 9 24
uty 10 iz 184 rth declination (As t 1) 2 20 197 15 32 13 12 p<} 103 36 17 12 31
leg no! leclination (August 1). A 25 218 16 35 15 13 26 121 18 43 21 18 38
?:2{::1 goard rooms ﬁ % To oompu]he K values for oﬁhnznta(thx:ns oth: than .those 5 @ 75 a % “ -
c ars. ven mTabeS e ¢, solsr agimuth, is required. M 47 24 18 4
Somdon B s oo, wi o el s o o BB BIB (R BB 8 B8 8|88
... R 30 ;
Department stores - %15 morning, and west from sout!.x in the afternoon. Hence, ¢ 3 45 266 19 35 2 18 3 1 2 Pt £ . 22% gg ;
Directora’ rooms. Extreme...... 50 " |-30 values are equal to 90 deg minus the v values for an east % 50 m 19 33 25 19 3 172 2 47 34 27 58
p or west facing wall, except when Table 6 shows the south 5 o o3 2 - . - u 151 2 . - . @
walls to be in the shade. In this case ¢ equals 90 + v, that : 1
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5 The wall azimuth ¢ is the angle, measured east from south K 90 204 —_ — — — - 200 — _ - _ -
kS ki i to the perpendicular to the wall for walls which have an H T
oo - easterly component, and west from south for those having a 3 P — N w s B Rostz. N w s € .
o 3 Hariz,
westerly component. For example, ¢ for a wall facing north- H * Moon's proposed standard for ses tevel, 20 cam precipitablo water vapar, 300 dust partides per o1 om, 3.8 mm HE partial pressurs of caone.
... | 2.0 eastis 135 deg. X 5 b For 40 deg porth latitude on about Avgust 1.
2 0.33 The wall solar azimuth v may be found according to the 3 ¢ Bamd o sons by ASHRAE L a8 Cleveland on clondless dayp during which A A
A NP following schedule: i - incidence values tbulated.
2 | 4 Derived from recommended desigh sol-air temperaturest for New York City for e horizontal surface with sbeorptivity of 19,
40 For walls facing east of south: For walls facing west of south: N
2.0 v =¢ — ¢am. ¥y = ¢4+ ¢am. 5
15 y=¢+¢pm y=4¢—y¢ypm N
Treat negative val f v as if they were positive. If v is B Toble 5 .. .. Values of K, the Cosine of the Incident Angle, for Variousty
® 1% greater than;% degl:%\: wlll isin t’h: shade. post T é - Oriented Walls and o Horizontal Surface
» {g o5 Values of K for other seasons and latitudes may be found N Compated for 18 Deg Ductination, North {August 5}
- in the literature,” or may be computed from data given in I . Sun Ti . Cosine K of the fncident
| Somdcai B 1 9% Hidrographic Ofice Bulltin No. 214, Tables of Computed ¢ titode o oo K i
. iderable . 0 Altitude and Azimutht and the Ephemeris of the Sun.? Table 7 ‘? AN — N NE € S s sw Horlz.
. Conmdzmble . 12 shows the variation of solar declination during the mont.hs 3 - De. - i
uiring ool * £ 1O 6am. 6pm. 0.267 0.862 0.952 G484 0.156
5 ordinasily requiring cooling. 3 : 7 5 0.144 | 0752 | 0919 | 0548 0.367
5 Ezample 1: Find the soln.r arimuth ¢ at 6:30 p.m. st 40-deg & 8 4 0.030 0.604 0.824 0.561 . 566
10 north latitude on August } -9 3 0.427 0.672 0.524 0.737
e SBolution: From Table 6 in the colums of y for a wall facing
Wes'.éforﬂ 00 p.m. is 90 + 14 = 104 deg, :ndM.7 200 p,m. is § i‘l’ 'él’ 0.24 0.476 0.438 0.144 0.868
90 + 24 = 114 deg. By interpolation, ¢ for 6:30 p.m. is 109 i} 0.039 0.246 0.310 0.192 0.951
deg west of south (at 5:30 a.m. ¢ would be 109 esst of § 12 0.000 0.147 0.208 0.147 0.978
outh). ]‘} 40 Deg north S5am. 7pm. 0.406 0.934 0.914 0.358 0.009
Ezample 8: :‘md K for ;ownu fumg llstdcg east of south at H ’6} g g% g%g ggiué gg 8;3?
o - 10:00 a.m. on August } at 50-deg north latitude. = X . R . .
Moy bo ot by el oo of eemipation ol . Stution: The wall asfmuth s 18 dog. The sola asizth i i 8 4 0.533 | 0824 | 0.3 | 0.080 0.566
Seo Natieng! Bocrd of Pire Underoriters’ Pamphlet No. 8. ‘8 de :;‘;:‘T(;rb‘lg'; ‘{‘)Jgd‘;! .‘;'g:‘ asimuth is 48 — 18 or i 9 3 0.337 | 0.673 | 0.614 | 0.106 073
& 10 2 0.129 0.475 0.542 0.292 0.829
K—cosﬁcosy-cmsoxmm=0.mxo.§66=0-557. 4] {; 1 g% g% 0.%54 0.076 0.903
Ezample 3: Find K for the wall in Ezample # at 3:00 p.m. g . . 0375 0.265 0.7
{Continued from p. 179) Solution: The solar asimuth is 65 deg west. The wall solar '4;\ 50 Deg vorth Sam. 7pm.- 0.385 0.922 0.920 0.378 0.078
. . . agimuth is therefore 65 + 18 = 83 deg. The angle 8 is 42 deg. o 6 ] 0.199 0.813 0.951 0.532 0.233
north) are given in Table 4 for the two types of stmospheres. g 7 5 0.010 0.656 0.918 0.643 0.399
These are based upon observations made on cloudless dayn in K = cos 42 X cos 83 = 0.743 X 0.122 = 0.091. : 8 4 0.465 0.824 0.700 0.166 0.545
Cleveland over a period of several m Since less ex- Ezample 4: Find the total solar irradiation for the wall for 4
tensive data were available for industri heres, there  the conditions of Ezample 2. F H 3 0.252 9.673 0.0 0318 0.060
. s I 10 2 0.030 0.475 0.642 0.433 0.766
is more uncertainty regarding these values. In both i Solution: Use cleas re solar i At 50deg N 1 1 0.247 0.532 0.505 0.183 0.829
the values include an unk t of ground reflecti 1 the direct normal radmuon is 273 Btu per (hr) (sq it 12 ©.000 0.375 0.530 0.375 0.848
which may be expected to vary with lowﬁom It should be  )- Then, % T
noted that clouds which do not obscure the sun tend to Io = K X Ipa = 0.557 X 273 = 152.0 Btu per (hr) (sq ft). {% PM — N NW w W s SE Horiz.
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