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Studies on Thermal Resistance of Clothing by Thermal Manikin (Part 1)

—— Structure and Heat Characteristics of

Air-Cirbulating Type Thermal Manikin

Teruko Tamura
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Table 1 Comparison of body size between of the
manikin and of standard japanese young

women
Manikin Woman (20 yrs.)

Stature 154.7 " 154.6 °"

Waist H. 94.8 94.1

Bust G. 81.0 81.8

Waist G. 64.0 60.9

* Hip G 87.7 88.9

Max. thigh G 51.3 51.4 Busic model made  Log and o0t 04t Fiioned manii's boiy
Max. upperarm G . 25.5 2 5. 2 of gypsum made of alloyed alininum

Shoulder W. 38.0 38.9 Fig.2 Producing process for the

manikin’s body
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Table 2 Characteristics of the thermal manikin

Women Manikin
Body Skin Surface |Inner Heat Surface |Percentage
¢ tempera- |tempera- [tempera-| supply area |of surface
par ture ‘|ture ture area
T kcal/m’ -hr o %

head | 34.7 4.4 37.63 0.124 8.74
chest 4.1 4.1 36.63 0.126 8.88
back 33.3 33.4 38.53 0.120 8.44
abdomen 33.8 33.8 37.78 0.128 9.03
buttock 32.2 32.6 41.73 0.116 8.18
UPPErRR) | 32.7 32.9 26.23 | 0.058 4.07
(L)| 32.7 32.8 19.54 0.057 4.05
f°’eaﬂ§;) 32.7 32.5 | 34.9 | 32.92 | 0.073. 5.14
(LY| 32.7 32.5 30.77 0.071 4.99
thigh (R)| 32.3 32.5 27.91 0.128 9.04
(L[ 32.3 32.4 28.16 0.127 8.95
leg (R)| 32.0 32.0 36.0 37.79 0.146 10.29
(L] 32.0 32.0 37.29 0.145 10.24
(wingy| 32.8 | 32.9 44 | — | —

Whole body] —— — — 1.419 100
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Fig.6 Total and partial thermal re-
sistance of the thermal manikin

in nude
48 head F chest ' back - abdomen | buttock
46 [ : - - L
4} B L 5 L
a2t : s 3+ S /
40} 7 d - 2 - . - <4

38F

36} ,"/ /j I ,/"/ 4 4 ; ‘ ,F/é -y g . - v ’ j
L g I A ! ) | A i AN
A AP A

of ¥ .

8l ¥ }f d

Surface Temperature (C)

26 [ L i 1 L [ L I ' o AL L A - i il S T L Lo
50

L A 'l
37 40 45 50 37 40 45 50 37 40 45 50 37 40 45

Ta
-~ 40“0
-——-930TC

5 R o—-—020T
j N - R p—--—a 10C
4

’ ’

48} upper arm

46

. forearm

42F
40F
38F
36}

/f//%/ ] ¥ ’,?C [ ¥ i ,I ;
fl '/‘ J r’ "/', . /, '/j p [,7
ﬁ 37 ﬁ i
30} o ¥ T ﬁ?

Surface Temperature (C)

28} L L & -
26} s -

L 1 L il A L 4 H
37 40 45 50 37 40 .45 50 37 40 45 50 37 40 45 50

Inner Temperature (C)

Fig.8 Relationship between surface and inner temperature of the
thermal manikin

(225)



DR OB R 2 HMC IR AL v a
IV—bPLTWBREELZLRE, —FH, RO
A EE (Table 2) RUOFATEES (Fig. 6)
BHLBHE, WAECH) DENRRD OIS,
Thooiebil, AMOERPHEASRFIC L
BLDEEZLRBHN, BT, F—vBEH
B LT B &, Fig. 70M0< A~
DERVBABEIND, &4— V3, EHBMEFEH

38r
36
3t
32F
301
28
26T
241
22}
20}
18¢
16¢
14}
12¢
104

chest

Surface Temperature (C)

VI WO S SUNNNY N T TR U WO NN W |

8 12 16 20 24 28 32 36 40 44 48 52
Time (minute)

0 4

Ta 28T

Ta 20T

D=7 54 FCHTOLRTWBE DD, Ef
BN TR D I B2, FTh, -V
DERE AN MICENFERTRED Eh LkoiEA
2h, MBETH-TIREELRLT VLM
FhlEhs, REREDORL BT BEEL T
WERBTIE, coBORBELHBREL S
D—RETLELLNDH, TOEETFAR
HEgETHY, H»OLOHRIEMANTE L,

38
36
34} 00000000000000
2F ©°° ) o
30fo oo

28 o °
26 ks
24F
22t
20f
181
161
14F
12F
10§

forearm

Ta 28C

ooBo

Ta 20C

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Time (minute)

Fig.9 Changes of surface temperature of the thermal manikin after power input
(in a case of controle of constant inner temperature)
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Fig. 10 Changes of surface temperature of the thermal manikin after power input
(in a case of control of constant power)
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Fig. 13 Profiles of partial thermal resist-
ance in women’s four seasons
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