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Answer any five questions 

All questions carry equal marks 
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1.a)  State and explain the different types of boundary conditions applied to heat conduction 

problems. 

b)  Give three applications of heat transfer that involve all the three modes of heat transfer. 

Explain each one in detail.        [8+7] 

 

2. In a quenching process, a copper plate of 3 mm thick is heated up to 350
0
C and then 

suddenly it is dipped into a water bath and cooled to 25
0
C.  Calculate the time required 

for the plate to reach the temperature of 50
0
C.  The heat transfer coefficient on the 

surface of the plate is 28 W/m
2
K. The plate dimensions may be taken as length 40 cm 

and width 30 cm.  Take properties of copper as C = 380 J/kgK,    = 8800 kg/m
3
,                 

k = 385 w/m-K.           [15] 

 

3.a)  Mention most common types of fins with sketches and state their applications. 

b)  An aluminum fin 2.0 mm thick is placed on a circular tube with 3.0 cm outside 

diameter.  The fin is 7 mm long.  The tube wall is maintained at 150
0
C and the 

environment is 15
0
C with h of 23 w/m

2
K.  Calculate the heat lost by the fin. [7+8] 

 

4.a)  How are the local and average convection coefficients for flow past a flat plate are 

related? Derive the relationship. 

b)  Water at 75
0
C flows through a 0.005 m diameter tube with a velocity of 1m/s. If the 

tube wall temperature is 25
0
C, make calculations for the heat transfer coefficient. Use 

the correlation,         [7+8] 

 St = 0.023 Re
 0.2

Pr
– 0.667

. 

 The thermo-physical properties of water are: 

 Thermal conductivity is 0.647 W/m-K  Viscosity is 1.977 kg/h.m 

 Density is 1000 kg/m
3    

Specific heat 4.187 kJ/kg.K 

 

5. Calculate the heat transfer from a 60W incandescent bulb at 125
0
C to ambient air at 

25
0
C. Assume the bulb as a sphere of 50 mm diameter. Also find the percentage of 

power lost by free convection. The correlation is given by Nu=0.60(Gr.Pr)
1/4

.   [15] 

 

6.a)  Draw the boiling curve for pool boiling of water and explain flow regimes. 

b)  Saturated steam at a temperature of 65
0
C condenses on a vertical surface at 55

0
C. 

Determine the thickness of the condensate film at locations 0.2 m and 1.0 m from the 

top. Also calculate condensate flow rate at these locations.    [7+8] 

 

R09 

used paper 25-04-2018



 

7.a) What are the limitations of LMTD method? How is ԑ-NTU method superior to LMTD  

method? 

b)  The flow rates of hot and cold water streams running through a parallel flow heat 

exchanger are 0.2kg/s and 0.5kg/s respectively. The inlet temperature on the hot and 

cold sides are 75
0
C and 20

0
C respectively. The exit temperature of hot water is 45

0
C. If 

the individual heat transfer coefficient on both side are 650 W/m
2
 
0
C, calculate the area 

of the heat exchanger.         [7+8] 

 

8.a)  What do you mean by a radiation shield? Where is it used? 

   b)  Write short notes on radiation from gases, vapours and flames.   [7+8] 
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