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ogoobboggdgesuuobgoouoobouogad
DEVELOPMENT OF 65-NODE THERMOREGULATION-MODEL
FOR EVALUATION OF THERMAL ENVIRONMENT

g o>, 00 og**, 00 gg *=**
Shin-ichi TANABE, Junta NAKANO, Kozo KOBAYASHI

The 65-Node Thermoregulation-Model was devel oped, based on Stolwijk model. The model has 16 body parts.
Each body part consists of core, muscle, fat and skin. In addition, the model has a central blood compartment. Con-
vective and radiative heat transfer coefficients were derived from the thermal manikin experiments. Under steady state
condition, mean skin temperature, skin wettedness and SET* agreed well with those by 2 node-model. Thismodel can
predict fairly well for skin temperature distribution under thermal neutrality. Under transient condition, trends of
mean skin temperature and evaporative heat oss were similar to the subject experiment by Stolwijk.

Keywords: Thermal comfort, Numerical model, Smulation, Non-uniform, Unsteady state
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i Apy() I 1 Weight[kg]
7 [Head 0.140 2,020 oooo
2 |Chest 0.175 12.400 0 200 NodeD O O [kIK]
3 Back 0.161 11.030 [ Core Muscle Fat Skin
4 |Pelvis 0.221 17.570 1 [Head 9.275 1.391 0.927 1.015
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15 |L-Foot 0.056 0.480 12 |R-Thigh 59093 12,976 2.017 1,522
16 |R-Foot 0.056 0.480 13 |L-Leg 2.856 6.173 0.965 0.733
- 1870 74.430 14 |R-Leg 2.856 6.173 0.965 0.733
15 |L-Foot 0.499 0.132 0.276 0.451
16 |R-Foot 0.499 0.132 0.276 0.451
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OFt000000000
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[i Core Muscle [Fat Skin Meti(i)
1 Head 16.843] 0.217] 0.109] 0.131] 0.000
2 |Chest 21.182] 2537] 0568 0.179] 0.091
3 |Back 18.699] 2.537] 0.501] 0.158] 0.080
4 Pelvis 8.050] 4.067] 0.804] 0.254] 0.129
5 |L-Shoulder 0.181] 0.423] 0.610] 0.050§ 0.026
6 |R-Shoulder 0.181] 0.423] 0.610] 0.050§ 0.026
7 __|L-Arm 0.094] 0.220] 0.031] 0.026] 0.014
8 |R-Arm 0.094] 0.220] 0.031] 0.026] 0.014
9 L-Hand 0.045] 0.022] 0.023] 0.050§ 0.005
10 |R-Hand 0.045] 0.022] 0.023] 0.050§ 0.005
11 |L-Thigh 0.343] 0.824] 0.151] 0.122] 0.201
12 |R-Thigh 0.343 0.824 0.151 0.122] 0.201
13 |L-Leg 0.102] 0.220] 0.035] 0.023] 0.099
14 |R-Leg 0.102] 0.220] 0.035] 0.023] 0.099
15 |L-Foot 0.122] 0.035] 0.056] 0.100§ 0.005
16 |R-Foot 0.122] 0.035] 0.056] 0.100§ 0.005
- Total 84.652] 1.000
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0 400 NodeD OO OO [mL/s]

[i Core Muscle Fat Skin

1 Head 12.500 0.242 0.094 0.622
2 |Chest 21.625 2.128 0.372 0.500
3 Back 21.206 2.128 0.372 0.375
4 Pelvis 5.053 3.411 0.600 0.578
5 L-Shoulder 0.089 0.356 0.044 0.239
6 R-Shoulder 0.089 0.356 0.044 0.239
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2 Chest 3.0 4.3
3 Back 2.9 4.1
4 Pelvis 2.9 4.3
5 L-Shoulder 3.6 4.5
6 R-Shoulder 3.6 4.5
7 |L-Arm 3.6 4.4
8 R-Arm 3.6 4.4
9 L-Hand 3.7 4.2
10 |R-Hand 3.7 4.2
11 |L-Thigh 2.8 4.8
12 |R-Thigh 2.8 4.8
13 |L-Leg 2.0 5.3
14 |R-Leg 2.0 5.3
15 |L-Foot 2.0 6.1
16 |R-Foot 2.0 6.1
- 3.0 4.7
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i Core Muscle Fat Skin

1 Head 36.9 36.1 35.8 35.6
2 |Chest 36.5 36.2 34.5 33.6
3 |Back 36.5 35.8 34.4 33.2
4 Pelvis 36.3 35.6 34.5 33.4
5 |L-Shoulder 35.8 34.6 33.8 33.4
6 |R-Shoulder 35.8 34.6 33.8 33.4
7 L-Arm 35.5 34.8 34.7 34.6
8 R-Arm 35.5 34.8 34.7 34.6
9 |L-Hand 35.4 35.3 35.3 35.2
10 |R-Hand 35.4 35.3 35.3 35.2
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