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B. Tech.(ME) (Sem.-5th) 

HEAT TRANSFER 

Subject Code: ME-303 
Paper ID: [A0815] 

Time: 3 Hrs. Max. Marks: 60 
 
INSTRUCTIONS TO CANDIDATE: 

1. Section –A, is Compulsory. 

2. Attempt any four questions from Section-B. 

3. Attempt any two questions from Section-C. 

 

  Section –A     (10x2=20) 

 Q.1.     

 (a) Differentiate between black body and opaque body? 

 (b) Define overall heat transfer coefficient? 

 (c) Define Prandtl number. 

 (d) Define thermal diffusivity and explain its physical significance. 

 (e) What do you mean by fin effectiveness? 

 (f) Names different types of fins? 

 (g) What is Plank’s law of radiation? 

 (h) Define nucleate boiling. 

 (i) What is the physical significance of Reynolds number?. 

 (j) Define radiosity and emissive power.? 

  Section –B     (4x5=20) 

 Q.2. What are the various types of finned surface? Draw their sketches. 

 Q.3. In a food processing plant, a brine solution is heated from 8 0C to 14 0C in a double pipe 

heat exchanger by water entering at 55 0 C and leaving at 40 0C at the rate of 0.18 kg/s. If 

the overall heat transfer coefficient is 800W/(m2K). Determine the area of heat exchange 

required (a) for parallel flow arrangement and (b) for counter flow arrangement. Take 

Cp=4.18 kJ/(kgK). 
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 Q.4. A very long 25mm diameter coper (k=380 W/(mK) rod extends from a surface at 120 0C. 

The Temperature of surrounding air is 25 0C and the heat transfer coefficient over the rod 

is 10W/m2K. Calculate 

 (a) Heat loss from the rod 

 (b) How long the rod should be in order to be consider infinity. 

 Q.5. A 150 mm thick concrete wall having thermal conductivity k=0.8 W/(m 0C) is exposed to 

air at 60 C on one side and to air at 20 0C on the opposite side.The average heat transfer 

coefficient are 40W/(m2 0C) on the 60 0C side and 10 W/ (m2 0C) on the 20 0C side. 

Determine the heat transfer rate per unit surface area of the wall and the surface 

temperature of the wall on both sides. Draw the equivalent electrical network system. 

 Q.6. Why is it necessary to introduce dimensionless numbers in the study of Heat Transfer by 

convection?    

  Section –C     (2x10=20) 

 

 Q.7. (A)Two concentric spheres of diameter 0.5 m and 1 m are separated by an air space and 

have surface temperatures of 400 K and 300 K respectively. 

  (1)     If the surface are black what  

            is the net radiation exchange between spheres. 

  (2) a.  What is the net radiation heat exchange between the surfaces if they are diffuse and  

   grey with ε1=0.5 and ε2=0.5 

       b.  What error would be introduced by assuming black body behaviour for outer surface 

    ε2=1 with all the other conditions remaining same. 

  (B)What is Stefan Boltzmann law? Derive the relation for it. 

 Q.8. Derive the relation for average value of heat transfer coefficient in case of film wise 

condensation on a vertical plate. 

 Q.9. Derive and prove that the 3-dimensional conduction equation in certain co-ordinates for a 

homogeneous material, steady state conditions and without heat generation is given by the 

Laplace equation. 

***END*** 
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