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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO from 
Part-III. 

The figures in the right hand margin indicate marks. 
 

Part- I 
Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 

 a) Determine the equivalent weight H3PO4?  
 b) What is the necessity of size reduction operations in plastics industries?  
 c) Define centrifuging in a ball mill?  
 d) Define heat transfer coefficient and state its unit.  
 e) Draw the temperature profile for a counter current double pipe heat exchanger.  
 f) Differentiate between crushers and grinders.  
 g) Suggest suitable dryer for : 

(a) milk powder  
(b) heat sensitive materials 

 

 h) Define Fick’s law of diffusion.  
 i) State with which of the following exchanger, the heat transfer will be maximum? 

(a) 1-1 Shell and tube exchanger 
(b) 1-2 shell and tube heat exchanger 
(c) 2-4 shell and Tube 1xchanger 

 

 j) State the phases involved in distillation and Absorption.  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) A sample of gas having volume of 1 m3 is compressed in such a manner that its pressure is 

increased by 85 %. Calculate the final volume of gas, if the operation is done for a fixed 
mass of gas at constant temperature. 

 

 b) Describe about the parameters to be taken care of during the selection of solvent for 
extraction operation. 

 

 c) A pair of rolls is to take a feed equivalent to sphere 40 mm in diameter and crush them to 
sphere having a diameter of 13 mm. if the co-efficient of friction is 0.30, what should be the 
diameter of the rolls? 

 

 d) A furnace is constructed with 220 mm thick of fire brick, 125 mm of insulating brick and 225 
mm of the building brick. The inside temperature is 1210 K and the outside temperature is 
335K. Find the heat loss per unit area and the temperature of the junction of fire brick and 
the insulating brick. 
Data: kfire brick = 1.4 W/(mK) 
Kinsulating brick = 0.2 W/(mK) 
Kbuilding brick= 0.7 W/(mK) 

 

 e) Derive LMTD citing suitable assumptions.  

 f) Distinguish between absorption and distillation with suitable examples.  
 g) What are the different types of plates used for phase contact in distillation column? 

Describe in details about bubble cap tray. 
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 h) With a suitable neat diagram explain in details the packed columns/towers.  

 i) What are the similarities and differences between cooling towers and spray chambers used 
foe humidification operations? 

 

 j) Calculate the overall heat transfer coefficient from the following data: 
Thermal conductivity of the metal = 50.02 W/(mK), 
Inside diameter of tube = 20 mm, 
Outside diameter of tube = 30 mm, 
Inside heat transfer coefficient = 5800 W/(m2.K) 
Outside heat transfer coefficient = 1750 W/(m2.K) 

 

 k) With suitable neat diagrams explain in details about the mixer-settlers used for extraction 
operations. 

 

 l) A hot fluid enters a double pipe heat exchanger at a temperature of 423 K and is to be 
cooled to 367 K by a cold fluid entering at 311 K and heated to 339 K. Shall they be 
directed in parallel or counter current flow? 

 

    
  Part-III  

  Only Long Answer Type Questions (Answer Any Two out of Four)  
Q3  Describe in details the principle, working, flow equation, construction, advantages, 

disadvantages and applications of Venturimeter with a suitable neat diagram. 
(16) 

    
Q4  Classify and describe in details each type of screening equipments with their suitable neat 

diagrams. 
(16) 

    
Q5  Classify the different dryers and give detailed comparison between drum dryer and spray 

dryer. 
(16) 

    
Q6  Describe the stepwise procedure of McCabe-Thiele method for obtaining the theoretical 

plates for a fractionating column with suitable neat graph. 
(16) 
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