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B.E. / B.TECH. DEGREE EXAMINATIONS, DEC 2019 

Fourth Semester 
CH16404 – HEAT TRANSFER 

(Chemical Engineering) (Regulation 2016) 
Time: Three Hours                                                                                         Maximum : 100 Marks 

Answer ALL questions 
PART A - (10 X 2 = 20 Marks) 

  CO RBT 
1. State Fourier’s law of heat conduction and indicate the mathematical expression.  1 R 
2. Mention the general formulae employed to calculate the rate of heat transfer for 

multi-layer wall.  
1 AP 

3. Distinguish natural and forced convention.  2 AN 
4. Bring out the range of laminar flow in forced convention.  2 U 
5. List the importance of using the dimensional analysis.  3 U 
6. Indicate the various regimes of boiling in vertical tube.  3 AN 
7. State Stefan Boltzman’s law. 4 U 
8. Point out the three methods of feeding used in Multiple evaporation system. 4 AN 
9. Engrave the various types of heat exchanger used in process industries.  4 AP 
10. Write the formulae used to calculate the effectiveness in NTU method of heat 

exchanger analysis. 
4 U 

   
PART B - (5 X16 = 80 Marks) 

11. (a) (i) How do you measure the thermal conductivity of solids, liquids 
and gases. 

(8) 1 U 
  (ii) Derive the equation of heat flux for a hollow cylinder  having 

inner radius R1, outer radius R2, with the length L and thermal 
conductivity k. Inner wall temperature T1, which is higher than 
outer wall temperature T2 

(8) 1 AP 

(OR) 
 (b) Calculate the thickness of insulation required for the following: A 

wall of 0.8 m thickness is to be constructed from a material which 
has an average thermal conductivity of 1.5 W/mK. The wall is to be 
insulated with the material having an average thermal conductivity 
of 0.35 W/m K so that the heat loss per square meter will not exceed 
1560 W. Assuming the inner and outer surface temperatures are 1100 
º C and 20 º C respectively.  

(16) 1 AP 
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12. (a) (i) A 20 cm long glass plate is hung vertically in the air at 305K. 
The plate is maintained at 350 K. Determine the average rate of 
heat transfer coefficient for natural convection   

(8) 2 AP 

  (ii) Establish the relationship between individual and overall heat 
transfer coefficients (h and U)  

(8) 2 AP 
(OR) 

 (b) Using Buckingham theorem, derive the heat transfer relations for 
Forced convection and prove that Nusselt number is a function of 
Reynolds and Prandtl number. 

(16) 2 R 

 
13. (a) Write in detail heat transfer correlations in pool boiling.  (16) 3 AP 

(OR) 
 (b) Explain the effect of forced convection on external flow boiling for 

different flow velocities with the suitable graph. 
(16) 3 AP 

 
14. (a) (i) Calculate the total heat loss by convection and radiation from 

an unlagged steam pipe, 60 mm O.D. , at 415 K to air at 280 K. 
Emissivity = 0.85 

(8) 4 AP 

  (ii) Derive the design equation for single effect evaporator. (8) 4 AN 
(OR) 

 (b) (i) Derive the equation for heat transfer between infinitely long 
grey bodies placed opposite to one other having temperatures 
T1 and T2, with emissivities e1 and e2. 

(8) 4 AN 

  (ii) Calculate the heat loss by radiation from a horizontal steam 
pipe, having 50mm outer diameter at 377K (1040C) to air at 
283K (100C). 

(8) 4 AP 

 
15. (a) Water at the rate of 3kg/s is heated from 28˚C to 65 ˚C in a shell and 

tube heat exchanger. The water is to flow from inside tubes of 2cm 
diameter with an average velocity of 2m/s. Hot water is available at 95 
˚C and at the rate of 3.0 Kg/s is used as the heating medium on the 
shell side. If the length of the tubes must not be more than2.5 m. 
Calculate the number of tube per pass. Assuming Uo = 15000 W/m2 K.  

(16) 4 AP 

(OR) 
 (b) (i) Draw the temperature profile and derive the expression of  

logarithmic mean temperature difference for Co-current  flow 
heat exchanger. 

(8) 4 AP 

  (ii) Sketch 1 shell pass and 2 tube pass heat exchanger and list the 
advantages and disadvantages of single pass and multi pass 
heat exchanger. 

(8) 4 AP 

 
 


