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A Study of Hyperthermia Sensitivity on Human Body based on Local Thermal Load

Yasuhiro SHIMAZAKI ", Atsumasa YOSHIDA 2, Shoichiro SATO P, and Shigeru NOZU
V Okayama Prefectural University, ? Osaka Prefecture University

Abstract: Evaluation techniques of unsteady and non-uniform state in outdoor space are required for establishing accurate
thermal comfort index. The purpose in this study is to understand the relationship between local thermal load and thermal
sensation. It was revealed a certain correlation between local thermal load and local thermal sensation, and differences of
sensitivity properties at 9 points (head, neck, abdomen, flank, upper arm, hand, thigh, leg, foot) were confirmed. This result
is supported by difference of cold spot distribution density. In addition, local thermal sensation was following to local
thermal load, however, relatively weak relationships between local thermal sensation and whole body thermal sensation
were observed in some body parts. The effect of stimulation area was examined by using different sized modules and
requirement of a certain size was discovered.
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Fig. 1 Components of cooling probe
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Fig. 2 Relationship between local cooling flux and local

thermal sensation (abdomen, 50mm X 50 mm)
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Table 1 Measuring items

MeasurinE items Instrument Model

Air temperature Pt resistance

Humidity Capacitance T&D
hygrometer TR73U

Air pressure Piezo resistance

Skin temperature Thermo couple Type J

Cooling flux Heat flow meter EKO MF-200

Thermal sensation Questionnaire 7-Eoint scale
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Fig. 3 Temporal changes against cooling

(abdomen, 50mm X 50 mm)
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Fig. 4 Relationship between local cooling flux and local
thermal sensation for all subjects
(thigh, 50 mm X 50 mm)
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Fig. 5 Difference in hyperthermia sensitivity
among 9 body parts
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Table 2 Correlation for all body parts
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Bodz Eart Correlation
Head 0.62
Neck 0.49

Abdomen 0.54
Flank 0.59

Upper arm 0.71
Hand 0.60
Thigh 0.61

Leg 0.57
Foot 0.58
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Fig. 6 Relationship between local thermal sensation and whole

body thermal sensation (neck, 50 mm X 50 mm)
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Fig. 7 Relationship between local cooling flux and local
thermal sensation for all subjects
(thigh, 30 mm X 30 mm)
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Fig. 8 Relationship between local thermal sensation and

whole body thermal sensation (neck, 30 mm X 30 mm)
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