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INSTRUCTIONS: 
1. Question no.1 contains 15 objective type questions which are compulsory to answer. 
2. Out of Question nos. 2 to 8, any 4 questions are to be solved. 
3. The missing data, if any, may be assumed suitably.  
4. Before attempting the question paper, be sure that you have got the correct question paper. 
5. Use of “Heat Transfer Data Book” is allowed. 

----------------------------------------------------------------------------------------------------------------------------- ------------ 
 

1. Choose the correct answer                                                 [2 x 15 = 30] 

1. Two vectors gm(xi) and gn(xi) are said to be orthogonal to each other, if 

i. gm (xi). gn(xi) ≥ 0 

ii. gm (xi). gn(xi)  = 0 

iii. ∑gm (xi) . gn(xi) = 0 

iv. ∑gm (xi) . gn(xi) ≥ 0 

 

(a) (i) is correct 

(b) (ii) is correct 

(c) (ii) & (iii) are correct 

(d) (i) & (iv) are correct 

 

2. Method of separation of variable is applicable for 

(a) 1D transient problems 

(b) 2D steady state problems 

(c) linear and homogeneous governing differential equation 

(d) All the above are correct 

 

3. Conduction shape factor is  

(M= No. of temperature increments ‘∆T’ along a heat flow tube; N = No. of heat flow tubes; ∆x = 

thickness of temperature increment ; ∆y = thickness of heat flow tube; k=material thermal conductivity) 

(a) k∆y(∆T/∆x) 

(b) N/M 

(c) (M ∆x) /(N∆y) 

(d) K(M/N) ∆T 

 

4. During a numerical solution by Relaxation method, which is correct equation for the isothermal surface 

shown in the figure    

(a)       
  

 
(     )    

(b) 
 

 
(     )  (      )    

(c) 
 

 
(     )  (      )  

  

 
(     )    

(d) 
 

 
(        )    

 

5. Which equation will provide solution to periodic heat transfer problems? 

(a) ϴ(x, y) = X(x) + Y(y) 

(b) ϴ = X (e)
iωt

 

(c) ϴ(x, t) = X(x) + τ (t) 

(d) All the above are correct 
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6. Which is correct equation for a triangular fin of base thickness‘t’, width ‘w’ and length ‘L’ at base 

temperature ‘T0’?  

(      = modified zeroth order Bessel function of first and second kind respectively,    
   

  
,             

k =thermal conductivity of fin material,  h = convective coefficient) 

(a) 
 

  
 
  (  √ )

  (  √ )
 

(b) 
 

  
 
  (  √ )

  (  √ )
 

(c) 
 

  
 

  (  √ )

  (  √ )
 

(d) 
 

  
 
  (  √ )

  (  √ )
 

 

7. The ratio of heat transfer rate from a surface with fin to that which would be obtained with the fin is  

(a) Efficiency of fin 

(b) COP of fin 

(c) Effectiveness of fin 

(d) Performance ratio of the fin 

 

8.  The dimensionless quantity (
   

 
 ) in a conduction heat transfer is called as 

(h = convective coefficient; k = thermal conductivity of material; Lc = characteristic dimension) 

(a) Nusselt number 

(b) Biot number 

(c) Both the above are correct 

(d) Fourier’s number 

 

9. Which is correct from the following at node ‘1’ with respect to the given Figure? 
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10. Which is correct referring the network approach in radiation heat transfer shown in the figure? 

(F-Shape factor; ϵ = emissivity; A = surface area of radiating surface)  

 

(a)     
    

      
        

 

      
     

    

      
 

(b)     
    

      
        

 

      
     

    

      
 

(c)     
      

      
        

 

      
     

      

      
 

(d)     
    

    
        

 

      
     

    

    
  

 

11. Energy equation is given by: 

  
  

  
   ̇   (   )     ⃗      

where the symbols have their usual meaning.  

For 2D steady incompressible flows neglecting high speed flow of isotropic fluid with negligible 

volumetric heating and considering e = CpT , the above energy equation reduces to  

(a)  
  

  
   ( 

  

  
  

  

  
  

  

  
)       , here   

 

   
 

(b)  
  

  
  

  

  
      

(c)  
  

  
      

(d)  
  

  
  

  

  
      

 

12. Colburn’s analogy is represented by 

(a)    (  )     
   

 
  , is valid for       

(b) 
  

     
     

   

 
  , is valid for           

(c)    (  )     
   

 
  , is valid for           

(d)     
   

 
, is valid for      

 

13. The thermal entry length for laminar and turbulent flow through pipe is given by,  respectively,  

(a)                              
(b)                                
(c)                                  

(d)                               
 

14. In the following figure for the phenomenon of condensation, the parameter that exists along ordinate is 

 

(a)  (
  

     
 )
   

 

(b)  (
  

     
 )
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(c)  (
  
 

     
)
   

 

(d)   
 (

  

    
)
   

 

 

15. ___ is in transit as result of a species concentration difference in a mixture. 

(a) Heat flux 

(b) Density 

(c) Velocity 

(d) Mass 

 

Solve any 4 questions from the following:                                    [5 x 4 = 20] 

 

2. The inside dimensions of a small cubical furnace constructed of fire clay bricks 

(k=1.05W/m°C) are 0.6m x 0.6m x 0.6m; the walls being 0.12m thick. The temperatures 

at the inside and outside surfaces are 600°C and 70°C respectively. Determine the heat 

lost through the walls. 

[5] 

3. Refer figure below, a long solid bar of rectangular cross-section subject the boundary 

conditions as mentioned in the figure, is free of internal heat sources and has constant 

thermal conductivity. If there are no temperature gradients in z-direction because the end 

effects can be neglected as the bar is long, then under steady state conditions the 

temperature distribution T(x,y) in the bar is represented by the following Laplace 

equation. Analyse T(x,y) by solving the given Laplace equation, by separation of 

variables method, subject to the prescribed boundary conditions in the figure. 

 

   

   
 

  

   
            

 

 

 

 

 

 

 

 

 

 

[5] 

4. Triangular fins of 2.5cm thickness at base and 10cm long and made from stainless steel  

(k = 17.7 W/mK and ρ = 7850 kg/m
3
 ) are to be fitted to an sir cooled cylinder wall. If the 

wall temperature is 600°C and the heat transfer coefficient between the solid surface and 

air (T∞= 40°C) is 20 W/m
2
K, estimate the rate of heat flow per unit mass of the fin. 

 

[5] 

5. Two sides of a long triangular duct as shown in the figure are made of stainless steel (ε = 

0.5) and are maintained at 500°C. The third side is of copper (ε = 0.15) and has a uniform 

temperature of 100°C. Calculate the rate of heat transfer to the copper base per meter 

length of the duct. 

[5] 
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6. A long 10 cm diameter steam pipe is exposed to atmospheric air at 4°C. The outer surface 

of the pipe is at 110°C and air is flowing across the pipe at the velocity of 8 m/s. 

Determine the rate of heat loss from the pipe per unit of its length. 

 
 

[5] 

7. Explain pool boiling phenomenon with boiling curve mentioning various regimes. [5] 

8. Explain Fick’s law of diffusion in terms mass as well as molar concentration.  

The hydrogen gas diffuses through a steel wall of 2 mm thickness. The molar 

concentration of hydrogen at the interface is 1.5 kg-mol/m
3
 and it is zero on the outer 

face. Calculate the diffusion rate of hydrogen, if its diffusivity coefficient is                    

0.3 x 10
-12

 m
2
/s. 

 

 

[5] 
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