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12-81 A light bulb is cooled by a fan. The equilibrium temperature of the glass bulb is to be determined. 
Assumptions 1 Steady operating conditions exist. 2 Air is an ideal gas with constant properties. 3 The light 
bulb is in spherical shape. 4 The local atmospheric pressure is 1 atm. 
Properties We assume the surface temperature to be 100°C for viscosity. The properties of air at 1 atm 
pressure and the free stream temperature of 30°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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Noting that 90 % of electrical energy is converted to heat, 

  W90= W)100)(90.0(=Q&   

The bulb loses heat by both convection and radiation. The equilibrium temperature of the glass bulb can be 
determined by iteration or by an equation solver: 
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Lamp 
100 W
 ε = 0.9

Air 
V = 2 m/s 
T∞ = 30°C 


