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UPSTREAM PROCESS ENGINEERING - II 

BRANCH: BIOTECHNOLOGY 

Time: 3 Hours 

Max Marks: 100 

Q.CODE: Z453 
Answer Part-A which is compulsory and any FOUR from Part-B. 

The figures in the right hand margin indicate marks. 

  

Part – A (Answer all the questions) 

Q1 Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) Equivalent diameter of a particle is the diameter of the sphere having the same 

A. Ratio of surface to volume as the actual volume. 

B. Ratio of volume to surface as the particle. 

C. Volume as the particle.  

D. None of these. 

 

 b) Size reduction of the______can be suitably done by ball mills, crushing rolls.  

A. Non-metallic ores                    B. Basic slags      

C.  Metalliferrous ores                  D. Asbestos  

 

 c) States of matter in which it exists includes 

A. Solid          B. liquid          C. gas      D. all of them 

 

 d) At a given equilibrium pressure, with increase in temperature, the concentration 

of adsorbed gas on solid adsorbant 

A. Increases                                 B. Decreases          

C.  Remains unchanged                D. Increases exponentially 

 

 e) Regular rows and shapes of a crystal is an indication of 

A. matter capability to decompose          B. matter made up of particles 

      C.  matters ability to evaporate                 D. all of these 

 

 f) At _______temperature, the Celsius and Fahrenheit scales read the same.  

 g) When heat is Transferred by molecular collision, it is referred as heat transfer by  

A. Convection        B. Conduction         C. Radiation     D. all of them 

 

 h) Unit of thermal conductivity in in S.I. units is  

A. J/m2 sec        B. J/m 0K sec               C. J. 0K /m2 sec           D. J/0K sec  

 

 i) The following substances can be separated by distillation: 

A. Salt and water                           B. Methanol and water      

      C.  Sand and water                         D. none of these 

 

 j) The process used to obtain the solute from the solution is called as __________.  

     A. Evaporation       B. Distillation      C. Condensation     D. none of these 
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Q2 Answer the following questions: Short answer type (2 x 10) 

 a) What are the objectives of size reduction?  

 b) Give the equation for boiling water under atmospheric pressure.  

 c) What is the unit of mass transfer co-efficient?  

 d) Write 3 main factors for designing of an evaporator.  

 e) Give examples of different types of crushers.  

 f) Counter current and co-current heat exchanger.  

 g) Mention different modes of heat transfer.  

 h) Mention few properties of adsorbent.  

 i) Write the empirical equation for dropwise condensation of pure steam?  

 j) What is meant by differential distillation?  

    

  Part – B (Answer any four questions)  

Q3 a) Describe about the properties and handling of particulate solids. (10) 

 b) Explain the working principle of crusher and grinder in detail. (5) 

    

Q4 a) Describe about the working principle and types of pulverizers. (10) 

 b) What do you mean by screening and particle size distribution? (5) 

    

Q5 a) Explain drop  wise  condensation  with  diagram.  Describe principle  and  working  of 

condenser with suitable diagram. 

(10) 

 b) What  is  the convection  heat  transfer  rate,  if  the  heat  transfer  coefficient  is  40 

W/m
2
K and the temperature difference between the solid surface (area 1 m

2
) and 

the fluid remains at 258 °C.  

(5) 

    

Q6 a) State and explain Fouriers law of heat conduction. (10) 

 b) Find  the final  temperature  of  the  mixture,  if  two  cup  of  water  having  masses 

m1=150g and m2=250g and temperatures T1= 30 ºC and T2=75 ºC are mixed in an 

isolated system in which there is no heat lost. (Cwater=1cal/g ºC) 

(5) 

    

Q7 a) Explain in detail the principle, construction and types of evaporators. (10) 

 b) Explain about autoclave, it’s working principle and application. (5) 

    

Q8 a) Derive  from  first  principles  an  expression  for  steady  state  diffusion of  a  liquid 

species A through a stagnant liquid species B. 

(10) 

 b) Explain the theory of humidification (5) 

    

Q9 a) Explain about distillation column, it’s working principle and application. (10) 

 b) A solution is composed of 1.40 mol cyclohexane (P°cyh = 97.6 torr) and 2.50 mol 

acetone  (P°act  =  229.5  torr).  What  is  Ptotal,  the  total  vapor  pressure,  above  this 

solution? 

(5) 
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