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Question Paper Consists of Part-A and Part-B 
Answering the question in Part-A is Compulsory, 
Four Questions should be answered from Part-B 

 

PART – A (6 X 2 =12Marks) 

 

 1. a State Fourier’s Law of Heat conduction. 2M 

b Define Effectiveness of the fin. 2M 

c Explain why the temperature boundary layer grows much more rapidly than 

the velocity boundary layer in liquid metals. 

2M 

d Define and state the physical interpretation of the Biot number. 2M 

e Why is the heat transfer coefficient in nucleate boiling more than in film 

boiling? 

2M 

f What is the range of values for the emissivity of a surface? 2M 

 

 PART – B (4 X 12 =48Marks) 
 

  

2 a Explain in detail about various modes of Heat Transfer. 4M 

 

 

 

 

b 

A wall of a furnace is made up of inside layer of silica brick 120 mm thick 

covered with a layer of magnesite brick 240 mm thick. The temperature at the 

inside surface of silica brick wall and outside surface of magnesite brick wall 

are725
0
C and 110

0
C respectively. The contact thermal resistance between the 

two walls at the interface is 0.0035
0
C/W per unit wall area. If the thermal 

conductivities of silica and magnesite bricks are 1.7 W/m
0
C and 5.8 W/m

0
C, 

calculate  

i) The rate of heat loss per unit area of wall  

ii)  The temperature drop at the interface. 

 

8M 

3 A motor body is 360 mm in diameter (outside) and 240 mm long. Its surface 

temperature should not exceed 55 
o
C when dissipating 340W. Longitudinal fins of 15 

mm thickness and 40 mm height are proposed. The convection coefficient is 

40W/m
2o

C. Determine the number of fins required. Atmospheric temperature is 

30
o
C, thermal conductivity = 40 W/m

o
C.  

 

12M 



 

 

 

4 a Explain the procedure to form dimensionless groups by Buckingham – pi 

theorem. 

4M 

b Air at 25
o
C flows past a flat plate at 2.5 m/s. the plate measures 600 mm X 300 

mm and is maintained at a uniform temperature at 95
o
C. Calculate the heat loss 

from the plate, if the air flows parallel to the 600 mm side. How would this heat 

loss be affected if the flow of air is made parallel to the 300 mm side. 

 

8M 

5 a Why are heat transfer coefficients for natural convection much less than those in 

forced convection? 

4M 

b A vertical pipe 80 mm diameter and 2 m height is maintained at a constant 

temperature of 120
o 

C. the pipe is surrounded by still atmospheric air at 30
o
C . 

Find heat loss by natural convection. 

 

8M 

6 a Sketch the temperature variations in parallel flow and counter flow heat 

exchangers. 

4M 

b A double pipe parallel flow H.E. use oil (cp = 1.88 kJ/kg.K) at an initial 

temperature of 205°C to heat water, flowing at 225kg/hr from 16°C to 44°C. 

The oil flow rate is 270 kg/hr.  

a) what is the heat transfer area required for an overall heat transfer coefficient 

of 340 W/m
2
 .K. 

 b) Determine the number of transfer unit (NTU). 

 c) Calculate the effectiveness of the H.E. 

 

8M 

7 a State and explain Kirchoff’s identity. What are the conditions under which it is 

applicable? 

4M 

b There are two large parallel plane with emissivities 0.3 and 0.8 exchange heat. 

Find the percentage reduction when an aluminium shield of emissivity 0.04 is 

placed between them. 

8M 
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