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Cooling Load *-- - . . ’
_ TaBLE 6. VALUES OF THEWWALL Somén Azuzv'm, v, FOR VARIOUSLY ORIENTED ) 301
s ALLS AND SOLAR ALTITUDE : . Ezample 8: Find K for the wall in Ezample £ :
Computed for 18 Deg Declination, North (August 1) ~_ Solution: The solar azimuth is 65 deg w:s: a'itlh:‘x‘(}() {)l.m. ) _
— 65+ 18 = 83 deg. The angle f is 42 dag, . e wall solar azimuth is therefore
A Aamors huciny, Droms . K = cos 42 X cos 83 = 0.743 X 0.122 = 0.091.
£ Ezample 4: Find i sos .
3| am- - N NE E SE s - - E:amplepz. 4: Find the total solar irradiation for the wall for the conditions of
— Solution: Use clear atmosphere solar intensiti .
B Z"m- %P-n ;24;:% éi ?ZE 1§ % s normal radiation is 273 Btu per (hr) (sqrftl,;], e'li'sﬂgff' At 50 deg altitude, the direct
o B shade I = - . - .
E 9 3 o5 shade 51 8 39 [ o . p=K .X Ipa A ?.557 x 273 = 152.0 Btu per (hr) (sq ft).
g I H gg:g hgn% é% jz ;3 ohads » y linear interpolation, thé diffuse irradiatign is
hd 12 8. shade _5_ . 14 = 25 + }§ (33 — 25) = 26.6 Btu per (hr) (sq ft).
.m. 7 p.m. .5 66 1 24 [ he total solar i iation i
E g. m. E p.m. ﬁ;g gg :22] 1; g(g] . solar irradiation is
s18 4 3.5 | shade | 80 5 % & I: = 152.0 4+ 26.6 = 178.6 Btu per (hr)(sq ft).
2l 3 45.5 81 16 20 7 PERI .
2 56.0 76 31 14 50 | abade ODIC HE
Sln 1 845 dade | B Bl s | Tho calouht AT FLOW THROUGH WALLS AND ROOFS
e 12 . 68.0 0 A exp os: (ft Octhatlon of heat ﬂqw,_tl_lroqgh a structural section of a buildin
e | g | 8 | B 8|8 otion e, reauire considaation of the diurmal yoles of olar
Bl 7 % L] Bolo® o0 0% 5 %0 periodic variation in hpeg'a ure. These cycles and other factors lead to a
Sle 4 30 | shade A 33 ] : surface. and o o o the instantaneous rate of heat flow into the weath
210 3 42.0 70 25 20 a5 - , 81d a related periodic variation in the of Foat f A er
air conditioned rate of heat flow into the
g o2 500 a5 2 2 i | shae heat flow coylcllw :l;:cifii . gztlz‘zilse (;f ?iat ca;}xlacity and other factors, these
13 58.0 9% 45 0 1 , , out of time phase arid 1i .
. n order to calculate the r- € unequal in amplitude.
) ot RO ¢ ate of hea
R N W W w | s oE a b‘."ldl_ng, it is necessary o know: t entry into the weather surface of
e . ; : . - - ETheintensit ‘of dicect. | T .
. . . - » y of direet sol di ki
Values of K for other seasons and latitudes may be found in the liters- 2. The absorptivity (or reﬂéc:irvli'zy)a;;otxllx: tsr;k;ng the surface. -
ture,’ or may be computed from data given in Hydrographic Office Bulletin ) 3. The intensity of diffuse or sky solar radiatir ace for direct solar radiation.
No. 214, Tables of Computed Altltu.de_a.nd Azimuth® and the Ephemens 4. The absorptivity (or reflectivity) of the s (1)-? striking the surface.
of the Sun?® Table 7 shows the variation of solar declination during the 5 ;}011- : he surface for diffuse or sky solar radia-
months ordinarily requiring cooling. . ' . 6. Tﬁ: mie at which the surface emits radiation to the sky and other surrotindi
. . : rate at whi ngs,
Ezample 1: Find the solar azimuth ¢ at 6:30 p.m. at 40 deg north latitude on by the sk; a;;v;n :&:&gﬁ;‘gxgigﬁ%m tfh: low temperature radiation emittisd
; ing characteristics. ndings by virtue of their temperatures and radiat-

August 1st. ) B
Solution: From Table 6 in the column of v for a wall facing west ¢ for 6:00 pm-

-3

- The temperature of the surrounding air.

i5 90 + 14-= 104 -deg, and at 7:00 p.m. is 90 + 24 = 114 deg. By interpolation, . 8. The tem,
. . ’ i Y perature of the outer buildi
for 6:30 p.m. is 109 deg west of sou_tg (at 5:30 a.m. ¢ jvould be 109 deg ea§f, of south.) 9. The unit conveotive conduil:ca;l;};dlfl;g iurf:ce.
- . o o building surface. r hea transfer between the air and the
Ezample 2: Find K for a wall facing 18 deg east of south at 10:00 a.m. on August. ‘ . .
1 at 50 deg north latitude. o . - The Sol-Air Te
Solution: The wall azimuth is 18 deg. The solar azimuth is 48 deg east (Table mperature )
6). The wall solar azimuth is 48 — 18 or 30 deg. From Table 6, 8 is 50 deg. ~Thel , The complex interrelationship of the above facto :
: Simplj above factors-can 1
K = cos § ¢os v = ¢08 50 X cos 30 = 0.643 X 0.866 = 0.557. g air ﬁllﬁ;irg%?-ggz !Shih use of the sol-air temperature conggp?-“s,‘l‘,i]fg“:;{
: ) abge, s 18 the temperature of the outdo i ich. i )
TasLe 7. APPROXIMATE SoLar DEcCLINATIONS IN DEGREES » into 21(1’: s(:f r?al,i é’aglatl?lzlldexcil';ta.ngei, vlvlould give the sag:e ?‘:ée%?lggtlgﬁ:l;;
M e as would exist with ¢ g P .
Darn DBCLINATION Dars DECLINATION Dars DEcLNaTIoN ;?ﬁ:la(;}on) radiant energy exghange vgliﬁtléﬁtc:ﬁn bili.lllla('itlg;’,lh()f }nc}dent solar
ol 1 s o 0 ree 1 5.0 Th ngs, z}nd convective heat exchange with tge outdoore;il? utdoor sur-
April 15 10.0 June 15 235 Aug. 15 14.0 for an §°l(i9‘" temperature data®: 5. 1° a3 developed by Mackey and Wri
Mgay 1 .. 15,0 July 1 23.0 Sept. 1 8.5 showiy Industrial atmosphere were used as a basis for Y an right
May 15 19.0 July 15 21.5 Sept. 15 | .30 .. also beg e;l’lcl.mmer design sol-air temperatures. Sol-air g;l;;ﬂ:tg Table 8
" - -8Ir. ratures ma
mated from experimental observation of Sulfaqeztemperature};




