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15-108 Radiation heat transfer occurs between two square parallel plates. The view factors, the rate of 
radiation heat transfer and the temperature of a third plate to be inserted are to be determined. 
Assumptions 1 Steady operating conditions exist 2 The surfaces are opaque, diffuse, and gray. 3 
Convection heat transfer is not considered. 
Properties The emissivities of plate a, b, and c are given to be εa = 0.8, εb = 0.4, and εc = 0.1, respectively.  
Analysis (a) The view factor from surface a to surface b is determined as follows 
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The view factor from surface b to surface a is 
determined from reciprocity relation: 
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(b) The net rate of radiation heat transfer between the surfaces can be determined from 
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(c) In this case we have  
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An energy balance gives 
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Solving the equation with an equation solver such as EES, we obtain  Tc = 754 K = 481°C 
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