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Abstract

Radiant temperature is a factor which governs the heat loss by radiation from the human
body surface and the influence on man’s thermal sensation can not be ignored. Although
mean radiant temperatures weighted with wall area ratios or with angle factors have been
used, these temperatures can not evaluate the effect of the surface emissivities of the
surrounding walls.

The present author has derived and has proposed both a mean radiant temperature and
a radiative heat transfer coefficient under a new concept by extending Gebhart’ s absorption
factor method on the radiation heat exchange and by applying it to the space between the
human body and walls and by linearizing from raising the radiation to the fourth power.
The characteristic feature of the new mean radiant temperature weighted with absorption
factors is that considerations are made not only to the geometric position of the human body
in a room but also for the emissivity of each wall surface. The comparison of the mean
radiant temperature derived in the present study with the mean radiant terperatures used
hitherto is made and the results are reported.
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Table 1 Similarity of absorption factor and
shape factor
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Fig. 1 Multiplex thermal radiation
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Fig. 3 Sketch of a model room
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Table 3 Calculated values of angle factors

(BEEHR) L

¢; and absorption factors 5; between

the human body and walls.

=().212
p2=0.388
@3 =0.045
=0.045
@s=0.155
¢6=0.155

b,=0.215
b2=0.381
b3 =0.048
by=0.048
bs=10.154

=0.154

R—4 HHINLEEOBOBERE O & WIUREDB Dl
Table 4 Calculated values of shape factors @.; and absorption factors B,; between walls.

D1 =0 B1,=0.040 Do =0.500 B2 =0.468 @3 =0.320 Bs=0.316
0,2=0.500 12=0.468 D22 =0 B22=0.040 D32=0.320 Bs2=0.316
@:3=0.080 B.1:=0.079 D23=0.080 B22=0.079 D33=0 B3:=0.008
@s=0.080 B:,=0.079 2¢=0.080 B2=0.079 D3.=0.040 B:=0.044
@15=0.170  B,s=0.167 G25=0.170  B25=0.167 D35=0.160 Bas=0.158
@16=0.170  B1s=0.167 @26=0.170  B2s=0.167 D36=0.160 B:s=0.158

0 =0.320 Ba=0.316 @51 =0.340  Bs1=0.334 D51 =0.340 B =0.334
02=0.320 B=0.316 Ds2=0.340 B5:=0.334 Ds2=0.340  Bs2=0.334
©43=0.040 Bi=0.044 Ds3=0.080 Bs3=0.079 Ds3=0.080 Bs3=0.079
D=0 B.,=0.008 s¢=0.080 Bss=0.079 D5, =0.080 5¢=0.079
@s5=0.160 B.s=0.158 Dss=0 Bss=0.016 Dss=0.160  Bss=0.158
D46=0.160 Bs=0.158 56=0.160 Bss=0.158 Des =0 Bss=0.016




74 BH O 8
B2 B1 &R CERE (BEEDL CHERETSLT0.9) T, ADALEMENIC & 5 BBRENZEAL
PRZE, RAHICBOTHBR @O AEEEE L CTHEFEIT L WS, #R,
F—5 (ANOAMEEIR—4, 5, 6% " KE 5,
FKe—5h 5, BEH (GITIETC EbeDEIZTREL LY, HENBIZONTheDfEAVINE
LT b b, 4B, ®ALOEFTLEICH L THREN T, ®a2 16, (5]
kH50L, Ofp oMW (5, Blk 220813, BEOL CHENISET0.9725 5, TRIL
RENEPLREFELA L > T, L L, BEEOLCHENRELS L, }\&%tmﬁ
BERIEIELTY, TbbAMGHIHLCTY, RCBBRENEIZELY, Bz
i e~&=0.9T&NH0.5DHE, £— 61T L) ICHRALERETL bs, be?
{EIZ B > T 5,
£-5 /\ﬁmmﬂﬁmmw&uwzmzm #£—6 AKOFEELEOHE & WURE NEL
(e1~¢€6=0.9 DA (e1~€5=0.9, €6=0.5DHEE)
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Table 7 Comporison of various kinds of
mean rediant temperatures.
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