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12-74 The average surface temperature of the head of a person when it is not covered and is subjected to 
winds is to be determined. 
Assumptions 1 Steady operating conditions exist. 2 Radiation effects are negligible. 3 Air is an ideal gas 
with constant properties. 4 One-quarter of the heat the person generates is lost from the head. 5 The head 
can be approximated as a 30-cm-diameter sphere. 6 The local atmospheric pressure is 1 atm. 
Properties We assume the surface temperature to be 15°C for viscosity. The properties of air at 1 atm 
pressure and the free stream temperature of 10°C are (Table A-22) 
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Analysis The Reynolds number is 
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The proper relation for Nusselt number corresponding to this Reynolds number is 
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The heat transfer coefficient is 
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Then the surface temperature of the head is determined to be 
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Air 
V = 25 km/h 
T∞ = 10°C 

Head 
Q = 21 W 

D =0.3 m  


