24 . CHAPTER 13

1953 Guide

TaBLE 22! INSTANTANEOUS RATES oF HEar Gain DUB 10 TRANSMITTED Digecr
AND D1rruse Sorar RADIATION'BY UNSHADED WALLS oF 8-in HoLLow Gurass
Brock or Tyees II, III, IV, IVA inp V- PaTTERNS

Multiply the Table 20 Values for Tipe I by These Percéntage Factors
. For Clear Atmospheres and_18 Deg Declination, North (Auguat 1)
For 80, 40, and 50 Deg North Latitude

Nots: To obtain total instantaneous heat gain add adjusted T'able 20 values to the
Table 21 values. - - .

InsranTaNEOUS HEAT GAIN DUET0 TRANSMITTED SoLAR RADIATION 48 & PERCENTAGE oF TYPEL Parrern

Sun . Tmue " Tyee II Parrean Tyee III Parrerx
AM — N, NW, N, NW, '
\ W,sw |NE | E | 8E | 8 wsw |NE}E |sE]| s
- fam. 7pm 100 100 1100 {100 | 100 70 0 70| 77w
6 8 100 95 | 95 | 90 |100 70 65 | 65 | 70 | 70
7 5 100 9 | 9% | 90 |100 70 65 | 60 | 65 | 70 .
8 4 100 95 | 90 | g0 {100 70 65.1 60 | 65.] 70
9 3 100 95 90 | 90 70 6 | 65 (70 [ 65
10 2 100 95 | 85 ["95 | g5 70 70.{-70 | 75 |.65
11 1 100 100 | 95 | 95 {100 70 70 | 70 | 80 |75
12 100 100 .| 100 | 100 | 100 70 70 17 | 75 | g0
- Ese |[NW| W |sw|s | LNE Inw|w|sw|s
Sun TiMe TyPE IV Parrenn Tyep IVA Parrern _
AM — VI Ne| B |sE | s %W |ne| e |ses
Sam.  7pm. 55 45 | 35 | 75 | 55 85 45 '35 | 30 | 55
6 6 65 | 45 | 35 | 80 | 55 85 35 [ 35 { 30 | 55
7 5 55 45 | 35 | 60 | &5 55 35 | 40 | 35.] 35
8 4 55 ) a5 f 20 | 0 | 55 55 45 | 45 | 45 | 55
9 3 55 50 | 25 | 30 | 60 55 50 | 65 | 65 | 50
10 2 55 8 135 13 | s 55 55 [ 85 [ 90 | 60
11 1 85 556 | 45 | 35 | 40 55 55 (.70 1105 | 95
12 55 55 50 | 45 55 55 | 55 (100 |15
P LR Inw|w |sw| s N |Nw|w |sw|s
Sun TmMe TyrE V PaTrERN . . 'y
Designation of Block Type
Afl - I“{i.rggg. NE|E [SE| 8 II—Semi-Light Diffusing
. - ——|—|——]——] III—Light Diffusing
5a.m. 7 p.m, - 60 35 35 60 —Li i 1
6 8 60 35 | 35 |30 | | 1V L'g.ht’ D'ﬁ.us g
7 5 60 35 | 40 (35 | 60 IVA—Light Diffusing
3 H 0 |5 %|% |8 V—Light Directing
10 2 80 70 |05 |'105 | 908
‘1 1 60 60 ( 8 (110 {1052
12 60 . 60 | & |115%
N. NE, } * Reduce by 30% for 30 deg N iat-
pI‘_. E, SE NwW | W | 8W 8 itude only. ‘

TaBLE 23. APPROXIMATE CORRECTIONS 10 TaBLEs 14 AND 21 ror DEVIATIONS
. FROM INDOOR aND QOuTpoor DEsign TEMPERATURES :

" For each degree the design room temperature exceeds 80 F, subiract correction. For
each degree the design outdoor dry-bulb temperature exceeds 95 F, add correction. Apply
these corrections to each value tn Table 14 or Table 21.

©
_ Grass Tree ’ Bro Pg:‘?gf:;“z:q )
Single Flat or Rolled Figured Glass 1.0
Double Flat Glass and (%la.ss Block 0.5.
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the corresponding Table 14 values. The total instantaneous heat gain is

" the sum of the gain-due to transmitted solar radiation and @he ggin by__
" convection and radiation. - :

iven in Tables 17 and 18 are-based upon an A.S.H.V.E.
reszgfcgaf}:;ﬁga to which the reader is directed for additional datﬁ. -Tl:;,
values in Tables 17 and 18.may be used with fair precision for other- pai -
terns of similar transmittance and surface characteristics. . For ex;i,mpl e,
the data for hammered glass may be used for glass having sha._ll(()lw, ;: 2§e y- .
spaced ribs or for glass having small, closely-spaced circular inden 3 lonsé
Because some patterns have distinct orientation properties, no attemp
has been made to give values for non-vertical glass.

Design Tables for Glass Block Walls .
Tables 20 and 21 give design-values of instantaneous rates of heat gain

for sunlit walls of Type I pattern 8-in. hollow. glass block for a solar de-.~- -

inati ipti tterns). These
lination of 18 deg (see Table 19 for description of block pal .
f(;"allI)II:s are based ﬁpon the solar intensity values for a clear atmosphere 4
as given in Table 4. For solar energy transmittance data the reader 1:
referred to reference 21. Table 20 presents values of transmitted direc

-and diffuse solar radiation, while Table 21 gives values of instantaneous

s of heat gain by convection and radiation from the wall. The latter
{':.g?les are for%,n indf)or temperature of 80 F and a 95 F maximum dry-ghllb
temperature, as indicated in the table, and are based upon expenmi%nt y-
determined values of solar energy absorption and temperature d erence
between the two faces. Because the exact dependence of the latter 03
weather conditions has not been determined, the values of convection and -
radiation gain cannot be regarded as exact for the assumed design gon-
ditions. Indoor and outdoor convection and radiation heat transfer data

- are the same as those usedfor common window glass. Table 23 gives cor-

. . . . .. her types
To obtain transmitted direct and diffuse solar radiation for ot
of 8-in. block, the Table 20 values are multiplied by the approximate p(;rii
centages given in Table 22. Note that corrections are the same for
latitudes, and that they vary only on the surfaces exposed to the dlrei:ﬁ; :
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 facing walls of some
patterns. . A
: Find .the total instantaneous heat gain through an east wall of

8-i£zg¢')’1' ol:v ;?asf ;:)nlgclt; gf 'I?y;e {’n;attern at 8 a.m. and 50 deg north latitude. "The

design temperatures are 80 F indoors and 95 F maximum outdoor dry-bulb, clear_
atmosphere. -

! i i iation i Table 20
Solution: T due to transmitted solar radiation is found from .
for fyl;);oiz pat,ltze?rr%.a “!I‘he factor for Type V is found from Table 22. The convection

and radiation gain is found from Table 21 (note the footnote).

The total instantaneous heat gain is, from Equation 2a,
g = 86 X 0.65 + 26 X 1.4 = 92.3 Btu per (hr)(sq ft).

rections to be applied for other design temperatures.

Effect of Deviations from Design Conditions . oo 4

If the indoor temperature differs from 80 F, or the design outdoor dry-
bulb temperature digers from 95 F, corrections can be made to the c((i)n}{g;
tion and radiation gain values for flat glass, rolled figured glass, and g
block according to the schedule in Table 23. - )

The effect of the humid industrial type atmosphere is to cause a con-:.



