296 CHAPTER 12 - 1952 Guide.

* . TaBLe 25. INsTANTANEOUS Rates oF HEAT -GaIN-Due To TraANsMITTED DimECT-

AND, Drrruse Sorar; RADIATION BY UnsHADED WaLLs oF 8-ty Hourow Gmss -
: Brock or Tyees II, III, IV, IVA Anp V PATTERNS

Multiply the Table 28 Values for Type I by These-Percentage Factors
For Clear Atmospheres and 18 Deg Declination, North (August 1)
For 30, 40, and 60 Deg North Latitude

~Note: To obtain lotal instantaneous heat gain add adjusted Table 23 values to the a
Table 24 values.

Ixnmml:ous HBar Gamx DUk T0 TRANSMITTED SOLAR Ranu-non 48 A PepcENTAOR OF TYPR 1 PATTERN

" Sun Tum . g TYPI I Parrezx X Tyrx ITI Parrean X
AM - . N, NW, N, NW, i
AT - Wew |NE| E [SE| 8 W.sw | NE
5am. 7 pan 100 100 | 100 {100 |100 70 70
.6 [ 100 95 |05 100 70 65
7 5 100 9 [ 9 | 90 |100 70 65
-8 4 100 95 | 90 | 90 {100 70 65
9 3 100 95 1 8 [ 90 | 90 70 65
10 2 100 95 | 95 | 95 | 95 70 70
11 1 100 . (100 | 95 | 95 |100 70 70
12 100 /100 [100 | 100 | 100 70 70
1 N, NE, : N, NE,
PM — E,sg’ |NW|( W [5W | 8 E.8E" |NW
. Son Tz Tyee IV Pu’rliuv Type IVA PaTrERN
AM - N, NW, ‘ ‘N, NW,
i o Wwew |NE| E [8E | 8 W, sw | NE
5am. 7 pam. 55 |45 |3 |5 ]85 55 45
-6 6 . 85 45, 35 | 80 | &5 55 35
7 5 55 45. 35 | 60 .| 85 85 35
'8 4 55 45.1 20 | 40 ] 85 55 45
9 3" 85, | 50 | 25 | 30 | 60 55 50
‘10 2 55 55 |35 | 30 | 80 85 55
11 1 53 55 | 45 | 35 | 55 5
12 55 85 | 85 [ 50 | 45 55 85
N, NE ; :
- Eae Nw|w |sw|.s | ZEP Nw w [sw]s
8Sux Tz ... . Txee V Parrzan ’ R ' )
e : : : Designation of Block Type
Afl - lg‘, l\slg. E |sel s II—Semi-Light Diffusing~
: _ - ——{——|——] ——| IIT—Light Diffusing
" §a.m. 7 pan., 60 35 | 35 { 30 | e —1i iffusi
.8 'k 0 |35 |3 |30] 6 | IV—LightDiffusing
; 2 gg -gg g 35 % IVA—Light Diffusing
H 3 60 2 | 90 | o0 | 6 V—Light Directing
10 . 2. 60 70 | 105. | 105 | 908 L :
1 1 60 60 | 80 | 110 |105°
12 60 60 | 60 | 85 |115* .
N, NE T ‘Redueebyzo‘?lorzod Nlat-
. P{f—o - nEf, 8E’- Nw : 8w 8 itude only. ° =

A

TaBLE - 26 APPBOXIMATE CORRECTIONS To TABLES 17 AND 24 FOR DEVIATIONS

FROM INDOOB AND ‘Outpoor DEsIGN TEMPEEATUBES o

For each degree the deszgn room temperature exceeds 75 F, subtract correction. - For
ach degree the design outdoor dry-bulb temperature exceeds 95 F add correction. Apply
thcse corrections to each value in Table 17 or Table 24.

Double Flat- Gla.ss and Gl&ss Block

- C
o Grass Tyre Bru Pg:n(gc;;xc::g ¥r)
Single Flat or Rolled Figured Glass ‘ . S X

Cooling Load R : ) 597

centages glven in Table 25. Note that corrections are the same for all
latitudes, and that they vary only on the surfaces exposed to the direct
sun. The convection and radiation gain values for all blocks are so nearly
the same that a single table suffices. Note, however, that corrections
must be made for certain hours for east and west facmg walls of some
patterns. .

" Ezample 15: Find the total instantaneous heat gain through an.east wall of
8-in. hollow glasablock of Type V pattern at 8 a.m. and 50 deg north latitude. The

design temperatures are 75 F indoors a.nd 95 F maximum outdoor dry bulb clear
atmosphere.

Solution: The gain due to transmitted solar radiation is found from Table 23
for Type I pattern -The factor for Type V is found from Table 25. The convection
and radiation gain is found from Table 24 (note the footnote).

The total instantaneous heat gain is, from Equation 7a,
¢g=18X065+28X 14 = 95.2 Btu per (br)(sq ft).

Effect of Deviations from Design Conditjons

If the indoor temperature differs from 75 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 26.

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 19 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 thefollowing 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 fa.cmg glass block walls..

Shading of Glass Areas—Design Tables

The effects and possibilities of shading should be carefully mvestlgated
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 buxldmg a distance s, the fraction
of the total area of the window whxch receives direct solar radla.tlon is:

‘ t ) tan B
G,=1_:n_§n_ﬂ,__,,t,my+mnﬂ£z (10)
, cos v ] cosy -
where ’ :
n = s/l, ry = s/w, B = 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 Table
7. Special cases not covered by the tabulated data may be solved analy-
tically;* however, the design conditions chosen will yield a satisfactory
appl(‘)%xxmatlon if used without correction for any time during the summer
peri

Ezample 16: 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 north
latitude at 3:00 pm (sun tune)

-Solution: From Table 16, the mstaneous rate of heat gain, due to transmltted
direct and diffuse solar radlatlon is 180 Btu per hr. From Table 7, 8 is 45.5 deg and



