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Roll No.                         Total No. of Pages : 02 

Total No. of Questions : 09 

B.Tech.(ME)     (Sem.–5) 
HEAT TRANSFER  

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

Time : 3 Hrs.                                                                      Max. Marks : 60 

INSTRUCTIONS TO CANDIDATES :  
  1. SECTION-A  is  COMPULSORY  consisting  of TEN  questions  carrying  TWO  marks 

each. 
  2. SECTION-B  contains  FIVE  questions  carrying  FIVE  marks  each  and  students 

have to attempt any FOUR questions. 
  3. SECTION-C  contains  THREE  questions  carrying  TEN  marks  each  and  students 

have to attempt any TWO questions.  
     

SECTION-A 

 l. Write briefly : 

  a) Explain the difference between the subject of ‘Heat transfer’ and ‘Thermodynamics’. 

  b) Define Thermal diffusivity and discuss its importance. 

  c) What are the parameters on which the effectiveness of a fin depends? 

  d) Is it necessary that adding insulation always reduces the heat transfer rate? 

  e) Define mean bulk temperature. 

  f) Write the formula for Grashoff’s number and discuss its importance. 

  g) Define thermal boundary layer thickness. 

  h) Why heat transfer rate is higher in drop wise condensation as compared to film wise 
condensation? 

  i) What is pool boiling? 

  j)  Define Gray body. 

 

SECTION - B 

 2. Calculate the approximate Reynold number and state if the flow is laminar or turbulent 
for  a  10  m  long  yatch  sailing  at  13  km/h  in  sea  water.  Density  =  1000kg/m 3 and  
 = l.3 × 103kg/ms. 
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 3. Write notes on the following : 

  a) Critical thickness of insulation 

  b) Mechanism of bubble formation & collapse in pool boiling. 

   4.  Derive the expression of effectiveness in terms of capacity ratio and number of transfer 
units (NTU) in case of parallel flow heat exchanger. 

 5.  Consider a cylinder with two base surfaces 1 and 2 and one curved surface 3. Determine 
the  view  factor  of  the  curved  surfaces  with  respect  to  base  surface  when  length  of 
cylinder is equal to twice of radius of cylinder. Take F12 =0.16.  

 6.  An uninsulated steam pipe is passed through a room in which air and walls are at 25°C. 
The  outer  diameter  of  the  pipe  is  50  mm  and  surface  temperature  and  emissivity  are  
500 K and 0.8, respectively. If the free convection heat transfer coefficient is 15W/m 2.K. 
What is the rate of heat loss from the surface per unit length of pipe? 

 

SECTION - C 

 7.  a) What is the physical significance of Grashoff’s Number and Prandtl Number?  

  b) Derive  the  relationship  between  Total  Emissive  Power  and  Intensity  of  Emitted 
Radiation. 

 8.  a)   A very long 25mm diameter copper (K= 380 W/(m K) rod extends from a surface at 
120 °C. The temperature of surrounding air is 25°C and the heat transfer coefficient 
over the rod is 10 W/m2 K. Calculate :  

   i)  Heat loss from the rod  

   ii)  How long the rod should be in order to be consider infinity? 

  b)   Define and explain  

   i)  fin efficiency  

   ii)  fin effectiveness 

 9.  a)   A copper pipe having 35 mm OD 30 mm ID carries liquid oxygen to the storage site 
of space shuttle at –182°C and 0.06 m 3/min. The ambient air is at 20°C and has the 
dew point 10°C. How much insulation with a thermal conductivity of 0.02 W/mK. is 
needed to prevent condensation on the exterior of the insulation if the convective heat 
transfer  coefficient  h  =  17  W/m2  K.  on  the  outside?  Take  thermal  conductivity  of 
copper (k = 400 W/mK)  

  b)   What do you mean by logmean area? http
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