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14-45 A cylindrical propane tank is exposed to calm ambient air. The propane is slowly vaporized due to a 
crack developed at the top of the tank. The time it will take for the tank to empty is 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. 4 Radiation heat transfer 
is negligible. 
Properties The properties of air at 1 atm and the film 
temperature of (Ts+T∞)/2 = (-42+25)/2 = -8.5°C are 
(Table A-22) 
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Analysis The tank gains heat through its cylindrical surface as well as its circular end surfaces. For 
convenience, we take the heat transfer coefficient at the end surfaces of the tank to be the same as that of its 
side surface. (The alternative is to treat the end surfaces as a vertical plate, but this will double the amount 
of calculations without providing much improvement in accuracy since the area of the end surfaces is much 
smaller and it is circular in shape rather than being rectangular). The characteristic length in this case is the 
outer diameter of the tank, m. 5.1== DLc  Then, 
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and 
 W8598C)]42(25)[(m 38.22)(C. W/m733.5()( 22  =°−−°=−= ∞ ss TThAQ&  
The total mass and the rate of evaporation of propane are 
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and it will take 
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for the propane tank to empty. 

D = 1.5 m

L = 4 m 

Propane tank 
ε ≈ 0 

Ts = -42°C 

Air 
T∞ = 25°C 


