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14-25 Water is boiling in a pan that is placed on top of a stove. The rate of heat loss from the cylindrical 
side surface of the pan by natural convection and radiation and the ratio of heat lost from the side surfaces 
of the pan to that by the evaporation of water are to be determined. 
Assumptions 1 Steady operating conditions exist. 2 Air is an ideal gas 
with constant properties. 3 The local atmospheric pressure is 1 atm. 
Properties The properties of air at 1 atm and the film temperature of 
(Ts+T∞)/2 = (98+25)/2 = 61.5°C are (Table A-22) 
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Analysis (a) The characteristic length in this case is the 
height of the pan, m. 12.0== LLc Then 
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We can treat this vertical cylinder as a vertical plate since 
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(b) The radiation heat loss from the pan is 
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(c) The heat loss by the evaporation of water is 
  W940kW 9404.0)kJ/kg 2257)(kg/s 3600/5.1( ==== fghmQ &&  

Then the ratio of the heat lost from the side surfaces of the pan to that by the evaporation of water then 
becomes 
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Vapor 
2 kg/h 

Water 
100°C 

Pan 
Ts = 98°C 
ε = 0.80

Air 
T∞ = 25°C 


