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Relationship between static and dynamic thermal insulation of
local or whole body and its model

ZHANG Wenhuan' QIAN Xiaoming' SHI Yunlong' FAN Jintu'> NIU Li'
(1. School of Textiles Tianjin Polytechnic University Tianjin 300387 China;
2. College of Human Ecology Cornell University New York 14850 USA)

Abstract In order to study the relationship of local thermal insulation between standing and walking
states and the relationship of the total thermal insulation between the human testing and thermal manikin
testing the heat flow density of 10 parts of human body were measured by the heat flow meter method
firstly and the thermal insulation of standing and walking were calculated by the area coefficient.
Secondly the dynamic and static thermal insulation of each part were linearly fitted. The relationship
between the thermal resistance ratio and the slope of the fitted straight line was evaluated. The results
show that the dynamic thermal resistance is significantly lower than the static thermal resistance and the
ratio of dynamic and static follows by 0.72 0.75 0.87 0.74 0.76 0.83 0.82 0.90 0.61 0.64. The
parts that the slope smaller than or equal to 0. 76 is significantly affected by the moving. Finally the
digital model between static and dynamic thermal insulation of the human testing and the relationship
between the human testing and thermal manikin testing under static condition the relationship between
the human testing and thermal manikin testing under dynamic condition were obtained.

Keywords thermal insulation of clothing; heat flow density; local thermal insulation; total thermal

insulation; thermal comfort
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Fig.1 Simulation curves of static and dynamic local

thermal insulation. (a) Trunk; ('b) Lower body; (¢) Arm
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Tab.2 Paired results of local thermal insulation

between standing and walking state

P
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