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Studies on Thermal Resistance of Clothing by Thermal Manikin (Part 2)

—— Relationship between Clothed Area and Thermal Resistance ——
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Table 1 Characteristics of the material
. X Density/cm Thermal | Air per- Air Moisture
Material Thickness| Weight insulation | meability | bolume regain
cm g/ct Warp | Woof % crl/cn+sec % %
Blanket | " | 044 | 0022 | 1 | 17 | 817 67.0 96.0 7.78
anke ; . . . . . .
100%.
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2. border line between
face and neck
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Fig. 1 Divisional lines of experimental garments and measuring
points for the surface temperature
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Fig. 2

Measurement of the body surface
area by using non-woven fabric

Table 2 Experimental garment’s No. and

the clothed parts.

garment Clothed parts

No. 1 ‘whole body

Ne. 2 | B,C,D,E,F,G,H,LJ,K,L,M,N,0,P,Q,R,
No. 3 C,D,E,F,G,H,LJ,K,L,M,N,0,P,Q,R,
No. 4 D,E,F,G,H,L,J,K,L,M,N,0,P,Q,R,
No. 5 E,F,GH,LJ,K,L,M,N,0,P,Q,R,
No. 6 F,G,H,LJ,K,L,M,N,0,P,Q,R,
No. 7 G,H,LJ,K,L,M,N,0,P,Q,R,
No. 8 H,1,J,K,L,M,N,0,P,Q,R,
No. 9 1,J,K,L,M,N,0,P,Q,R,
No. 10 J,K,L,M,N,0,P,Q,R,
No. 11 F,G,H,LK,L,M,N,0O,P,Q,R,
No. 12 F,G,H,LL,M,N,0,P,Q,R,
No. 13 F,G,H,LM,N,0,P,Q,R,
No. 14 F,G,H,LN,0,P,Q,R,
No. 15 F,G,H,L,0,P,Q,R,
No. 16 K,L,M,N,0,P,Q,R,
No. 17 L,M,N,0,P,Q,R,
No. 18 M,N,0,P,Q,R,
No. 19 N,0,P,Q,R,
No. 20 0,P,Q,R,
No. 21 P,Q,R,
No. 22 Q,R,
No. 23 O,R,
No. 24 "R,
No. 25 E,F,G,H,LJ,K,L,M,N,
No. 26 Nude

EEHEERBIZL, BENTERVERICHENL &
Labil, RELLEBHVRBROZOHER
BRI Fig30o@BYTHYH, ThbOHBEI MY
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Rcro= {(Ts—Ta)cL/Q—(Ts—Ta)n/Q}/0.18
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ISR, Q I TFHHBBRBLTRDL T,
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oo o

* %1% Table 2,
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Fig.3 Experimental gar-
ments consisted of 26
different types of clot-
hed parts
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Table 3 Thermal resistance of each part of the body and the whole body in
each experimental garment

w head | chest back |abdomen| buttock| PPeT fore thigh leg whole
Garment’s No arm arm body
No. 1 0.65| 0.87| 0.8 0.80 0.56 1.48 1.12 1.19 0.97 0.95
No. 2 0.16 0.67 0.62 0.60 0.41 1.15| 0.96 0.95 0.80 0.71
No. 3 0.07 0.67 0.66 0.69 0.45 1.24 0.9 1.06 0.88 0.76
No. 4 0.13| 0.70 0.69 0.70 0.49 1.35 1.02 1.09 0.89 0.79
No. 5 0.12 0.68| 0.69 0.74 0.50 1.3 1.00 1.11 0.9 0.81
No. 6 0.00 0.54 0.59 0.73 | 0.46 0.94 0.47 0.97 0.90 0.65
No. 7 0.07 0.62 0.71 0.73 ] 0.48 0.98 | 0.29 1.01 0.9 0.70
No. 8 0.07 0.59 0.66 0.75 0.50 | 0.88| 0.10 1.08 0.93| 0.68
No. 9 0.05 0.56 0.53 0.69 0.46 | 0.56| 0.02 1.07 0.91 0.62
No. 10 0.01 0.36| 0.49 0.57 0.38 | —0.02 | —0.07 0.92 0.77 0.49
No.11 —0.04 0.44 0.56 0.55 0.38 0.89| 0.44 0.84 0.53| 0.51
No.12 —0.02( 0.52 0.60 0.57 0.38 0.94| 0.46 0.80 0.24 0.46
No.13 0.02| 0.63| 0.67 0.78 0.54 1.03| 0.52 0.91 0.10 0.52
No. 14 —0.01 0.43 0.54 0.44 0.26 0.87| 0.45 0.37 | —0.09 0.27
No.15 0.07 0.62 0.62 0.57 | 0.29 1.06 | 0.57 0.10 | —0.01 0.32
No.16 —0.04 0.50 | 0.51 0.64 0.45 0.12| —0.04 | 0.88 0.55 0.44
No.17 0.06 0.54 0.56 0.65 0.43 0.14 | —0.06 0.90 0.37 0.43
No. 18 0.00 | 0.47| 0.46 0.54 0.38 0.11| —0.03| 0.69 0.04 0.29
No.19 0.05| 0.45| 0.44 0.48 0.29 0.10| —0.07 0.40 | —0.03 0.21
No. 20 0.04 0.50 0.49 0.44 0.31 0.15| —0.06 | —0.00 | —0.04 0.16
No.21 —0.01 0.4 0.39 0.24 0.09 0.04 | —0.04 | —0.11 | —0.02 0.08
No. 22 —0.04 0.40 0.01 0.27| 0.11 0.06 | —0.01 | —0.06 | 0.02 | 0.08
No. 23 0.05 [ —0.10 | —0.06 0.32 0.15 | —0.16 [ —0.07 | —0.08 | —0.08 0.03
No. 24 —0.15|—0.16 | —0.12 0.12 0.00 | —0.12 | —0.01 | —0.06 0.01 | —0.07
No. 25 —0.18 | —0.12 —0.01 —0.03 | —0.08 0.87| 0.92 0.70 0.79 | 0.37
No.26* | (1.00) |(0.96) | (0.76) |(0.92) | (0.81) | (1.33) | (0.89) | (1.06) | (0.67) |(0.92)
(Clo)

* |, IRREOERETHY, No. 1~No. 251k, ZhFhDFERAME L Y No. 26 25|V /ETH 5,
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Fig.4 Thermal resistance profiles of the typical 11 types of
experimental garments
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(Fig. 4 ® No. 21 &)
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