
Thermodynamics  

Professor. Anand T N C 

Department of Mechanical Engineering  

Indian Institute of Technology, Madras 

Lecture 18 

Tutorial Problem on ‘Modes of heat transfer’ 

(Refer Slide Time: 00:15) 

 

Figure 1 

Solution of the problem shown in Fig. 1: 
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The grille loses heat to the surroundings by convection as well as radiation. 

We assume that the refrigerator has reached steady state operation. Also, the temperature of the 

surroundings does not change. 

 

Let’s first calculate the heat lost due to convection. 
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Let’s calculate the heat lost due to radiation. 

Assume that the grille is a black body. Hence,      
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 )                (         )           (temperatures are 

in kelvin) 

Hence,                      

 

Total heat lost =                       

 

Hence, the heat interaction for the grille, taking grille as a system, is -293 kJ while it is +293 kJ 

for the surroundings as the grille is losing heat and the surroundings is absorbing heat. 

 

 


