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10-156 Two persons are wearing different clothes made of different materials with different surface areas. 
The fractions of heat lost from each person’s body by perspiration are to be determined. 
Assumptions 1 Heat transfer is steady. 2 Heat transfer is one-dimensional. 3 Thermal conductivities are 
constant. 4 Heat transfer by radiation is accounted for in the heat transfer coefficient. 5 The human body is 
assumed to be cylindrical in shape for heat transfer purposes. 
Properties The thermal conductivities of the leather and synthetic fabric are given to be k = 0.159 W/m⋅°C 
and k = 0.13 W/m⋅°C, respectively. 
Analysis  The surface area of each body is first determined from 
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The sensible heat lost from the first person’s body is  
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The total sensible heat transfer is the sum of heat transferred through the clothes and the skin 
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Then the fraction of heat lost by respiration becomes 
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Repeating similar calculations for the second person’s body 
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