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Section 1: Personal details 

Section 2: MCQ (20 question 2 marks each, all compulsory) 

 

 

Q1.  

 Answer: a 

Q2  

 Answer: b 

Q3  

 Answer: d 

Q4  

 Answer: b 



Q5  

 Answer: d 

Q6  

 Answer: a 

Q7  

 Answer: a 

Q8  

 Answer: d 



Q9  

 Answer: d 

Q10  

 Answer: d 

Q11  

 Answer: c 

Q12  

 Answer: d 



Q13  

 Answer: d 

Q14  

 Answer: a 

Q15  

 Answer: b 



Q16  

 Answer: b 

Q17  

 Answer: b 

Q18  

 Answer: b 

Q19  

 Answer: d 

Q20  

 Answer: d 

  

Section 3: Attempt any 4 out of 5. (10 marks each) 

 

Q1) A longitudinal copper fin (k=380W/m°C) 600mm long and 5mm diameter is exposed to air stream 
at 20°C. The convective heat transfer coefficient h is 20W/m2°C. If the fin base temperature is 150°C, 



determine: i) the heat transferred in kJ/h and ii) the efficiency of the fin. Assume that fin is insulated 
at the tip.  
 

 

Q2) Air at 27°C is flowing across a tube with a velocity of 25m/s. The tube could be either a square 
of 5cm side or a circular cylinder of 5cm diameter.  
Compare:  
the rate of heat transfer in each case, if the tube surface is at 127°C.  
Use Nu= C(Re)n(Pr)1/3.,  
Where, C=0.027, n=0.805 for cylinder,  
              C=0.102, n=0.675 for square tube.  
Properties of air at 77°C,  
ρ=0.955kg/m3, kf=0.03W/mk.K, ν=20.92×10-6 m2/s, Pr=0.7, Cp=1.009kJ/kg.K. 
 

Q3) Show by dimensional analysis for forced convection, Nu=Ø(Re,Pr) 

 

Q4) Steam in a condenser of a steam power plant is to be condensed at a temperature of 30°C with a cooling 
water from nearby lake, which enters the tube of condenser at 14°C and leaves at 22°C. The surface 
area of the tubes is 45m2 and an overall heat transfer coefficient is 2100 W/m2.K. Calculate the mass 
flow rate of cooling water needed and rate of steam condensation in the condenser. Treat the 
condenser as counter flow heat exchanger. Cp of water at 18°C is 4.18kJ/kg.K and latent heat of  
vaporization at 30°C if hfg=2430.5kJ/kg.  
 

Q5) Calculate the net radiant heat exchange per m2 area for two parallel plates of temperature 427°C and 
27°C respectively Ɛ (hot plate) =0.9 and Ɛ (cold plate) =0.6. If a polished aluminum shield is placed 
between them, find the % reduction in heat transfer: Ɛ(shield)=0.4. 
 

 

 

 
 

 

 

 

 

 

 


