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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

Answer all parts of a question at a place. 
  

Part – A (Answer all the questions) 
Q1  Answer the following questions: Short answer type: (2 x 10) 

 a) Comment on the conduction and convection of heat in homogenous isotropic 
liquids. 

 

 b) What do you under by “unit operations”? Name some unit operations.  
 c) What is thermal conductivity? Write down the S.I. units of thermal 

conductivity. 
 

 d) Distinguish between a Newtonian and non-Newtonian fluid.  
 e) What is diffusion? Also mention the role of concentration gradient in diffusion.  
 f) Briefly state the similarities between heat transfer and mass transfer.  
 g) State the differences between compressible and incompressible fluids.  
 h) You need to recover acetic acid from dilute aqueous solutions. Which method 

will you use for this and why? 
 

 i) How different is chemical engineering from chemistry?  
 j) How do you convert (conversion factor) temperature, length, mass and 

temperature given in S.I. units to those of F.P.S units? 
 

    
Q2  Answer the following questions: Short answer type: (2 x 10) 

 a) What is steady-state conduction?  
 b) What are temperature and velocity gradients? Write down the expression for 

each and also their dimensions. 
 

 c) What is diffusivity? Write down the S.I. unit of the same.  
 d) What is pound force? Show mathematically how you can express pound force 

in lb-ft/s2. 
 

 e) What are the important principles in testing the dimensional accuracy of an 
equation? 

 

 f) Explain briefly- (1) material balance and (2) energy balance.  
 g) What is an azeotrope?  
 h) Briefly state what you understand by “stripping”.  
 i) What is “constant molal flow rate” and why is it used in the designing of 

columns? 
 

 j) State the importance of “reflux ratio”. Write down the reflux ratios for two 
quantities of reflux ratios commonly used with their equations. 
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  Part – B (Answer any four questions)  
Q3 a) What do you understand by extraction? Describe the working of a few (at 

least 4) extraction equipment with the help of suitable diagrams. 
(10) 

 b) Write down the dimensions of velocity, flux, and flux relative to a plane of zero 
velocity, concentration, molar density, and concentration gradient. Also 
mention the importance of each to diffusion. 

(5) 

    
Q4 a) What do you understand by the “McCABE Thiele Method”? Draw (a simple 

representative schematic) of a McCABE Thiele diagram and explain how to 
use the same. 

(10) 

 b) What do you understand by a “unit operation”? List out the various unit 
operations in chemical engineering. 

(5) 

    
Q5 a) What is distillation? Mention some principle methods of carrying out 

distillation. Describe flash distillation with a suitable diagram. 
(10) 

 b) What are “baffles” and where and why are they used in heat exchangers? 
Explain with diagrams. 

(5) 

    
Q6 a) What is a “fixed bed”? Explain the phenomena of adsorption. Does adsorption 

take place in a fixed bed? How will you remove H2S from synthesis gas? 
What is the importance of solid-fluid equilibrium in adsorption?  

(10) 

 b) “In a stationary mass of single static fluid, the pressure is constant in any 
cross-section parallel to the earth’s surface but varies from height to height”. 
Justify this statement with the help of a suitable diagram. 

(5) 

    
Q7 a) What is an adsorption isotherm? Draw and describe the different types of 

adsorption isotherms. 
(10) 

 b) What is potential flow? Explain the characteristics of potential flow. (5) 
    

Q8 a) “Only when two objects at different temperatures are in physical contact, heat 
flows from the body at higher temperature to the body at lower temperature”- 
Is this statement true; if not correct the same. What is heat transfer? Describe 
the mechanisms of heat transfer. 

(10) 

 b) State the rheological characteristics of different types of non-Newtonian fluids. (5) 
    

Q9 a) A flat furnace wall is constructed of a 5-inch layer of “brick layer type 1”, with a 
thermal conductivity of 0.140 W/mºC backed by a 230 mm of “brick layer type 
2”  of conductivity 1 Btu/ft-h-ºF. The temperature of the inner face of the wall is 
1000ºC and that of the outer face is 90ºC. Answer the following questions- (i) 
What is the heat loss through the composite wall? (ii)What is the temperature 
of the interface between the two types of brick layers? (c)Assume that the 
contact between the two brick layers is poor, and that a “contact resistance” of 
0.65 ºF-h-ft2/Btu is present, estimate the heat loss. All answers are expected 
in S.I. units. 

(10) 

 b) State the differences between laminar and turbulent flow. Also write down the 
formula for Reynolds no. 

(5) 
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