
Effects�of�ambient�temperature,�airspeed,�and�wind�direction�on�
heat�transfer�coefficient�for�the�human�body�by�means�of�
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Abstract

1�Introduction��
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2�Estimation�of�convective�heat�transfer�
coefficient��
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3�Methods�

3.1�Experimental�setup�

3.1.1�Thermal�manikin�(TM)�
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3.1.2�Calm�condition�
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3.1.3�Forced�convection�
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—
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(a) Airspeed profile

(b) Turbulence intensity profile 

3.2�Numerical�method�

3.2.1�Calm�condition�
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–

–ε model 

–ε mode was verified to 

εturbulence model to complicated geometries such as the 

–

–ε 

3.2.2�Forced�convection�

3.2.3�Radiation�analysis�

(3) (4)

�� �����ℎ�,� ℎ�,���,� = ��,� + ��,� = ℎ�,����,� − ��� + ℎ�,����,� − ������ , (5) ℎ� = 4#$%�&& '273.15 + ��,� + ��2 *-. (6) 

σ 5.68 × 109; W (m� ∙ K<)⁄ε %�&& –
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4.�Results�

4.1�Radiative�heat�transfer�coefficient�

(4)
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for an ambient temperature of 20 ℃ (W (m� ∙ K)⁄
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4.2�Convective�heat�transfer�coefficient�

4.2.1�Effect�of�ambient�temperature�
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20 ℃ 24 ℃ 28 ℃

��(�) �� 
ℎ� AbsMean = 1@ B Cℎ�,�9D��EFG H F� I − ℎ�,�9���Cℎ�,�9���

J
�LN  , 
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S. D.
= P1@ B QCℎ�,�9D��EFG H F� I − ℎ�,�9���Cℎ�,�9��� − AbsMeanR�J

�LN  , 
ℎ�,�9D��EFG H F� I �ℎ�,�9��� � ℎ�

ℎ�

ℎ�

ℎ�
ℎ� = ! ∙ ∆UV

R� > 0.99
4.2.2�Effect�of�air�speed�and�wind�direction�

ℎ� = ! ∙[ + \ [

ℎ� = ! ∙ [ + \

R� > 0.96
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5�Conclusion��
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