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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 

INSTRUCTION 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 

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

has to attempt any TWO questions.  
     

SECTION-A 

 l. Write short notes on : 

  1. In transient conduction characteristic length is the ratio of _________ and ________. 

  2. Draw  the  steady  state  temperature  distribution  in  the  very  large  thin  plate  with 
uniform surface temperatures.  

  3. Explain shape factor with neat sketch. 

  4. Define the Grashoff Number. 

  5. What is NTU? 

  6. Explain the physical significance of Prantal Number. 

  7. Differentiate between Nuslet Number and Biot Number. 

  8. Define Stanton number. 

  9. Explain the physical significance of critical thickness of insulation. 

  10. Draw the temperature variation with time in unsteady conduction heat transfer. 
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SECTION -B 

 2. A furnace wall comprises two layers; 8cm of the fire clay (k =1.2w/mk) next to the fire 
box and 0.6cm of mild steel (k=35.w/mk) on the outside, the inside surface of the brick is 
at 900 k and the steel is surrounded by air at 300 k with an outside surface coefficient of 
5w/mk,  estimate  the  heat  flux  through  square  meter  of  furnace  wall  and  the  outside 
surface temperature of the wall. 

 3. A  hollow  sphere  of  inside  radius  2.5cm  and  outside  radius  7.5cm  has  corresponding 
surface  temp  of  300 oC  and  25oC.  Calculate  the  heat  loss  by  conduction  if  thermal 
conductivity of sphere material is 15 kcl/m-hr-deg. 

 4. Why is it necessary to introduce dimensionless numbers in the study of Heat Transfer by 
convection? 

 5. Derive the expression for the LMTD of the heat exchanger. 

 6. State and prove Kirchoff s law of radiation. 

 

SECTION -C 

 7.  Derive  a  3-dimensional  general  conduction  equation  in  rectangular  co-ordinates  for  a 
homogeneous material. 

 8. A  single-  pass  stream  condenser  has  to  be  designed  to  condense  35,000  kg/hr  of  dry 
saturated stream at 2.77 cm Hg pressure (saturation temperature = 27.6 oC). The cooling 
water enters the tube at 16°C and leaves at 21 oC. The tubes are 2.25 cm ID and 2.5 cm 
OD. The thermal conductivity of the tube material is 105 W/mK. The water and stream 
side film coefficients are 6960 and 5900 W/m2 K respectively. Determine the surface area 
of tubes required .Neglect scale resistance 

 9. Consider radiative heat transfer between two large parallel planes of surface emissivities 
0.08. How much thin radiation shields of emissivity 0.05 be placed between the surfaces 
to reduce the radiation heat transfer by a factor of 75. 
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