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Seat No.: _____                                                      Enrolment No.______ 
   

GUJARAT TECHNOLOGICAL  UNIVERSITY 
Diploma  Semester –III (Chemical Engg.)  Examination January- 2010 

Subject code: 330502           Subject 'ame: Process Heat Transfer 
Date: 23 / 01 /2010                  Time: 11.00 am – 1.30 pm   

                                                          Total Marks: 70 

Instructions: 
1. Attempt all questions.  

2. Make suitable assumptions wherever necessary. 

3. Figures to the right indicate full marks. 

4. English version Authentic 

Q.1 (a) Define the terms: 

1. Conduction 2. Newton’s law 3. Radiation 4. Evaporation   

5. Duhring’s Rule 6. Sready State Heat Transfer 7. Forier’s law  8. 

Grey body. 

08 

 (b) Describe 2-4 heat exchanger. 06 

Q.2 (a) Derive an equation for steady state heat conduction through composite 

cylinder up to three layers. 

07 

 (b) 1. Describe drop wise condensation. 

2.What is Stefan-Boltzman law. 

04 

03 

  OR  

 (b) A furnace wall consist of 200mm of refractory fireclay brick,100mm of 

kaolin brick, and 6mm of steel plate. The fire side of the refractory is at 

1150 
0
C, and the outside of the steel is at 30

0
C. The thermal 

conductivities of  refractory fireclay brick is 1.644W/m
0
C , kaolin 

brick is 0.086W/m
0
C and that of steel is  45.34W/m

0
C. Find the heat 

loss from a unit area of wall. 

07 

Q.3 (a) Derive an equation for Overall heat transfer coefficient ‘U’ based on 

outside area. 

07 

 (b) Write the significance of liquid characteristics in Evaporation. 07 

  OR  

Q.3 (a) Derive an equation for ‘ L M T D’. 07 

 (b) Write a short note on ‘ Agitated film evaporators’ 07 

Q.4 (a) Define: 1. Kirchoff’s law 2. Wein’s law 3. Grashoff No. 4.Emmissivity 06 

 (b) Describe counter-current & co-current double pipe heat exchanger. 08 

  OR  

Q. 4 (a) A triple-effect evaporator is concentrating a liquid that has no 

appreciable elevation in boiling point. The temperature of the steam to 

the first effect is 108
0
C, and the boiling of the solution in the first 

effect is 52
0
C. The overall heat transfer coefficient in W/m

2 0
C, are 

2500 in the first effect,2000 in the second, and 1500 in the third. At 

what temperature will the liquid boil in the first and second effects? 

08 

 (b) Write a short note on “ Plate type heat exchanger” 06 

Q.5 (a) Two large parallel plates are at temperaturesT1=227 and T 2=  27 
0
C. 

Their emmissivities are  ε1 = 0.85 and ε2 = 0.90. What is the radiant 

flux between the plates? Take σ = 5.672 x 10 
-8 

W/m
2
 K. 

06 

 (b) Methyl Alcohol flowing in the inner pipe of a double pipe exchanger is 

cooled with water flowing in the jacket. The inner pipe is made from 

25mm O.D.steel having thermal conductivity 45 W/m.
0
C. The 

individual coefficients and fouling factors are given as hi = 1020, ho = 

1700, hdi = 5680, hdo=2840 W/m
2 0

C. What is the overall heat transfer 

coefficient, based on the outside area of the inner pipe? 

08 
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  OR  

Q.5 (a) Aniline is to be cooled from 93 to 66
 0

C in a double pipe heat 

exchanger having a total outside area of 6.5m
2 

. For cooling, a stream 

of toluene amounting 3900 kg/h at a temperature of 38
0
C is available. 

The exchanger consists of 3.2cm O.D. inner pipe in 5cm I.D. outer 

pipe. The aniline flow rate is 4536 kg/h. Then for counter-current flow 

find the outlet temperature of toluene, and LMTD. 

06 

 (b) What is monochrometic radiation? 04 

 (c) Why insulation is required for hot body? 04 
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