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Prediction of thermophysiological response in non-steady state by using
temperature regulation model of human body Part 1

Influence of set point of core temperature on solution of two-node model

Satoru TAKADA™ and Shuichi HOKOI'!
"IKyoto University (satoruta@archi.kyoto-u.ac.jp)

ABSTRACT: The influence of the set point of core temperature in the two-node model on the calculated
physiological variables is investigated quantitatively. In the experiments, subjects wearing only trunks experience
thermal transient that consists of consecutive sweating and sweat evaporation processes. The calculated skin
temperature by two-node model showed better fit with the measured values when a core temperature measured for

each subject in thermal neutrality was used as the set point.
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Table 1 Physmal data on subject, measured core temperature
at 30™ min and initial conditions of body temperature.
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Fig. 1 Schedule of Single Experiment
Table 2 Heat and Moisture Transfer Coefficients
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Fig. 2 Measured and calculated core temperature (Exp. No.1)
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Fig. 3 Measured and calculated skin temperature (Exp. No.1)
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Fig. 4 Measured and calculated body weight (Exp. No.1)
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Fig. 5 Measured and calculated blood flow rate (Exp. No.1)
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Fig. 6 Calculated sweating rate (Exp. No.1)
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Fig. 7 Measured and calculated core temperature (Exp. No.2)
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Fig. 8 Measured and calculated skin temperature (Exp. No.2)
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Fig. 9 Measured and calculated blood flow rate (Exp. No.2)

58.6 A : -] A
27°C, 50%RH 36°C, 90XRH 27°C, S0NRH
58.55 .
. . MW (T, =371
58.5 P'e
L { |
T“‘58.45
X,
™ 58.4
jt58.35
=36.1
583 | HEMT,,,.=361)
58.25 | | JEA2 HIEKM
58.2 . . i
0 30 60 90 120

Bl (min]
Fig. 10 Measured and calculated body weight (Exp. No.2)
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Fig. 11 Measured and calculated sweating rate (Exp. No.2)
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Fig. 12 Measured and calculated core temperature (Exp. No.3)
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Fig. 13 Measured and calculated skin temperature (Exp. No.3)
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Fig. 14 Measured and calculated core temperature (Exp. No.4)
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Fig. 15 Measured and calculated skin temperature (Exp. No.4)
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