Convection + Radiation


	The power of an electronic component is dissipated through a rectangular horizontal heat sink by convection and radiation into surroundings at 20C. The total rate of heat transfer through the heat sink is equal to the power dissipated by the component which is equivalent to 0.5 W. The surface temperature of the heat sink is measured to be 60C. The component has a width W = 2 cm and length L = 5 cm. The length L is to be considered as the significant length. Determine the surface emissivity of the heat sink.


Schematic:Heat sink temperature
Ts = 60C

QTotal = QConvection + QRadiation 
Where QTotal = Power dissipated by component through heat sink = 0.5 W

Air temperature
Tf =  20C


W = 2cm




L = 5cm





Assumptions:
· Steady-state conditions
· Constant properties
· Heat sink thickness is negligible
· Ambient air is quiescent
· Properties of air at 40C:  = 1.128 kg/m3,  = 0.019×103 kg/m.s, k = 0.0272 W/mK, cp = 1.01 kJ/kg.K





SOLUTION:






Therefore,






· Determination of h:
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105 < Gr < 2.7107 therefore the region is laminar and,
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Thus,


Hence,




Therefore,








