Ttllle az;muth angle @ ig. always measured clockwwe from- the south to. the menor sxde of .the wall in
qnes on., Ll

energy to the sky and to the surroundmgs The heat balance on an outer
surface; for-a-unit timeé interval, may be expressed ‘as: follows" S

Heat entermg} Incident direet
: solar radiation’ -

{Reﬂected sky. -
- radiation

T ). Tradiation - -sradiation
e Radxatlon emxtted - fAir-to-surface’. .
e \tosky by surface.. —. convectmn (2)

depending upon whether the air temperature is hlgher or lower than the

surface temperature. ‘No. term has'beén included to represent radlatlon
bjécts in the’ siurfoundings;.as this, effect 18’ not

usually of sxgnlﬁcant magmtude relative to the others. S

‘In practxcal calculatlons, the. dzﬂ'erence ‘between incident and reﬂected

) i i uted by multxplymg the incident radiation by a factor

Called "the” absorptx" ity or, the ermssw1ty, see, Table 6 and Equatlon 3,

Chapter 5. ‘Convection is calculated as explainéd in, Chapter '54and 6.

The daytime radiation emitted.t > the sky by a surface.is not usually
.calculated as a séparate item'in practlcal aif-conditionirig work. “Itseffect
may be roughly accounted for by an adjustment of thé magmtude of the
absorpt1v1ty factor for solar radiation, and this approach is often followed

in makmg emxssxv1ty measurements for’, bulldmg matenals exposed to

"DURING THE PERIOD MAY 2-AUGUST 10 -

Local. MEAN . NorTH LATITUDE—DEGREES
SuN Tmaeb d o

AM P.M. - 25 30 35 40 . 45 50
5 7 _— — 034 070 108
6 6 Pl .145 171 .196 220 242, 262
7 5 382 395 406 414 418
8 -4 570 578 581 580 574 564
9 3. 747 746 740 .729. 712 689
10 2 882 876 863 - 843 =817 785
11 . 1 *l. 967 957 940 915. K .845
1277 [T 99 985 988 |-....940 908 .866

sFigured for solar declmeuon o( 20 deg. ®The relation between ocal 3 mm sun tlme and civil time may
be obtained ffom Weéather Bureaw offices in various localities. e

-1948-Guide - .-

lncxdent sky c Reﬂected du'ect‘

heat transfer rnay be elther to or from the surface, -

Cooungtmdf ' s © 265

TABLE 8. VALUES oF K FOR VERTICAL PLANES IN NORTH LATITUDES:
. DURING. THE PERIOD May 2-Auvcust 10

Larr | Locan Mean o AzruuTH SCALES vOR VALUES OF K N Onmmn! Trees ..
_ TopE* | Sun Tmueb i

Dza AM. —> [} 15 30 45 60 75 [] 105 120 135 150 165 180

¢ 1:0'M ] 180 1 165 . .
6 . 6 940 ! 831 666 | .455 213 | 048 | 296 | 589 | .7268 | 874 | 968 | .984 | 940
7 5 832 | 699 | 518 | .303 | .066 176 | 404 605 766 | 873 | .922:| 808
30 8 4 314 770 | 674 | 532 | 354 | (151 | 061 | 270 | 460 | 819 | 785 | 802 | 814
9 . 3 664 | .651 593 | 495 | .363 | .207 | .036 | .37 | .801 557 | 638 | .664
10 2 470 1 482 | 462 | 410 | .331 { .229 | .111 015 189 | 254 | 352 5 | 470
11 1 243 276 289 283 258 [ .217 | .158 | .089 | .015 061 132 194 { 248

12 000 | .045 087 123 150 168 | .174 168 150 123 087 045
5 7 908 770 | 579 | 349 | 095 | 165 | 414 | 635 | 818 | 934 | 993 | .984 | 908
6 6 940 | 845 693 493 260 | 010 | 848 | 477 | 679 | 835 | 9356 0 | .840
7 5 908 859 751 592 393 | 167 | 07D | 502 | .514 691 821 895 | .908
45 8 4 814.1 809 750 | .639 | 485 | .298 |- .090 | .123 | 389 | .512 | .660 | .768 | 814
Lo 9. 3 664 701 689 { .631 530 | 392 [-228 | .048 | .185 | 309 | 4681 | 588 | 664
10 2 470 574 568 524 | 444 | 334 | .201 | 054 088 | 240 | 368 | 470
)3 BN B 243 338 | 41l 455 | 468 | 449 { 400 | .323 | .225 111 | 011 131 | 248
a2 000 | 109 | 211 | 209 | ‘366 | S408 | 423 | 408 | 3667| 209 | .211 | 109 | ‘000 .
A : R .
¢ P.M.>| 360 | 345 330 | 315 300 285 270 255 240 225 210 195 180
A M —> 180 | 195 2101 225 1 240 255 270 | 285 300 {.315 |- 330 | 345 360
Time T
Azwura ScaLes vor VaLues of K v Itanicizep Tyee

»Values for 30 deg latitude may be employed over the range 25 deg to 35 deg. Values for 45 deg latitude
may be employed over the range 40 deg to 50 deg. Interpolation will yxeld values for the range 35 deg to-
4_0 deg latitude.

* 5The relation between local mean sun time and cwﬂ time may be obtained from Weather Bureau offices
in various localities. ’
360°Xa]ues in ordinary type are for azimuths 0 to 180 deg Values in italic type are for azlmuths 180 to

eg. ) .

the sun and sky. During the nlght however, the emltted radlatlon

" “becomes very important,
Radxatxon Exchange with the Night Sky

When a building surface is exposed to a clear night sky, the net exchange
of radiant energy is from the surface to the sky. This acts to decrease the
load on an alr—condltlonmg system. For practical calculations, it w1ll
serve to cite Brunt’s equatnon as given by Haurwitz ¢4,

" gs = 0.173¢ (100) (0.56 — 0.47 \/Pd) . . (3)
where gs = Net radiation exchange between a surface and the night sky, Btu per (hour)
(square foot).

¢ = Emissivity of the surface; dimensionless (for the surface temperature in-
volved, and #not for solar radiation).

Surface temperature, (Fahrenheit degrees absolute).

Partial pressure of the atmospheric water vapor at the earth’s surface, mches
of mercury.

T
.- Pg

o

Equation 3 is not appllcable to elther extremely low or extremely high
values of Pg; (P4 is the saturation pressure corresponding to the dew
point). Clouds will decrease appreciably the magnitude of this radiation
exchange. Calculations from Brunt’s equation should be reduced by a
factor of 24 to 14 where cloudiness is involved. For vertical surfaces the
resultant should be reduced about 4.

The Sol-Air Temperature

"A convenient way of combining the effects of solar-and 'sky radiation,
solar absorptivity, temperature, and air movement is.to use the concept
of sol-air temperature.. The sol-air temperature te, is the temperature -of



