
 

 

 

Code No: 126EF            

  JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD  

B. Tech III Year II Semester Examinations, December - 2017 

 HEAT TRANSFER 
(Common to AME, MSNT, ME) 

Time: 3 hours                                   Max. Marks: 75 

 

Note:  This question paper contains two parts A and B. 

Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B 

consists of 5 Units. Answer any one full question from each unit.  Each question carries 

10 marks and may have a, b, c as sub questions. 

Assume suitable data, if necessary: 

PART - A  

(25 Marks) 

 

1.a)      Give some examples of heat transfer in engineering.     [2] 

   b)      State Fourier’s law of heat conduction? Why the negative sign is used.  [3] 

   c)      What is heat generation in a solid? Give examples.       [2] 

   d)      What is the difference between the fin effectiveness and the fin efficiency? [3] 

   e)      Differentiate between Natural and Forced convection.    [2] 

   f)       Sketch the temperature and velocity profiles in free convection on a vertical wall. [3] 

   g)      What is condensation? How does it occur?      [2] 

   h)      Discuss some methods of enhancing pool boiling heat transfer permanently. [3] 

   i)       What is a heat exchanger? What are its applications?    [2] 

   j)       Discuss the advantage of NTU method over the LMTD method.   [3] 

 

PART - B  

(50 Marks) 

 

2.a)  Derive conduction equation for spherical coordinate systems. 

b)  An insulated pipe of 50 mm outside diameter (€=0.8) is laid in a room at 30 
0
C. If the 

surface temperatures is 250 
0
C and the convective heat transfer coefficient is                

10 W/m
2
K. Calculate the heat loss per unit length of pipe.    [5+5] 

OR 

3.a)  Does any of the energy of the sun reach the earth by conduction or convection? 

Explain. 

b)  A pipe 2 cm in diameter at 30
0
 C is placed in (i) an air flow at 50

0
C with h=20 W/m

2
K 

and in (ii) water at 30
0
C with h=70W/m

2
K. Find the heat transfer rate per unit length of 

the pipe.          [5+5] 

  

4.a)  Derive the expression for heat transfer in fins in case of (i) Rectangular plate fin of               

 uniform cross section (ii) insulated end. 

   b)  Determine the heat transfer rate from the rectangular fin of length 20 cm, width 40 cm   

         and thickness 2 cm. The tip of the fin is not insulated and the fin has a thermal                     

 conductivity of 150 W/m K. The base temperature is 100
0
C and the fluid is 20

0
C. The  

         heat transfer coefficient between the fin and the fluid is 30 W/m
2
K.   [5+5] 

OR 
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5.a)  Derive the expression for heat transfer under transient mode. 

b)  Two large steel plates at temperatures of 120
0
C and 80

0
C are separated by a steel rod 

300 mm long and 25 mm in diameter. The rod is welded to each plate. The space 

between the plates is filled with insulation, which also insulates the circumference of 

the rod. Because of a voltage difference between the two plates, current flows through 

the rod, dissipating electrical energy at a rate of 150W. Find out the maximum 

temperature in the rod and the heat flux. Take k for the rod as 47 W/m K.  [5+5] 

  

6.a)  State Buckingham pi theorem . What are the merits and demerits? 

b)  Air at 200 kPa and 200
0
C is heated as it flows through a tube with a diameter of 25 mm 

at a velocity of 10 m/sec. The wall temperature is maintained constant and is 20
0
C 

above the air temperature all along the length of tube. Calculate: (i) The rate of heat 

transfer per unit length of the tube. (ii) Increase in the bulk temperature of air over a  

3 m length of the tube.        [5+5] 

OR 

7.a)  A 2.2cm outer diameter pipe is to cross a river at a 30m wide section while being 

completely immersed in water The average flow velocity of water is 4 m/s and the 

water temperature is 15
0
C. Determine the drag force exerted on the pipe by the river. 

b)  A steam pipe 10 cm OD runs horizontally in a room at 23
0
 C. Take outside temperature 

of pipe as 165
0
 C. Determine the heat loss per unit length of the pipe. Pipe surface 

temperature reduces to 80
0
 C with 1.5 cm insulation. What is the reduction in heat loss?

           [5+5] 

  

8.a)  Explain what do you mean by absorptivity, reflectivity and transmissivity. 

b)  Estimate the power required to boil water in a copper pan, 0.35m in diameter. The pan 

is maintained at 120
0
C by an electric heater. What is the evaporation rate? Estimate the 

critical heat flux.         [5+5] 

OR 

9.a)  Write expression for blackbody radiation. 

b)  A thin aluminium sheet with an emissivity of 0.1 on both sides is placed between two 

very large parallel plates that are maintained at uniform temperatures Tl = 800 K and    

T2 = 500 K and have emissivities 1
 = 0.2 and 2

  = 0.7 respectively. Determine the net 

rate of radiation heat transfer between the two plates per unit surface area of the plates 

and compare the result to that without shield.     [5+5] 

 

10.a)  Derive NTU of parallel flow and counter flow heat exchangers. 

b)  In a Double pipe counter flow heat exchanger 10000 kg/h of an oil having a specific 

heat of 2095 J/kgK is cooled from 80
0
C to 50

0
C by 8000 kg/h of water entering at 

25
0
C. Determine the heat exchanger area for an overall heat transfer coefficient of        

300 W/m
2
K. Take Cp for water as 4180 J/kgK.     [5+5] 

OR 

11.a)  Derive an expression for effectiveness of counter flow heat exchanger. 

b)  After a long time in service, a counter flow oil cooler is checked to ascertain if its 

performance has deteriorated due to fouling. In the heat transfer surface is 3.33 m
2
 and 

the design value of the overall heat transfer coefficient is 930 W/m
2
K, how much has it 

been reduced by fouling? Cp of oil as 2330 J/kg K and cp of water as 4174 J/kgK. [5+5] 
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