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BIOPROCESS PLANT DESIGN 

Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

 

GROUP – A 

( Multiple Choice Type Questions ) 

1. Choose the correct alternatives for the following : 

   5 × 2 = 10 

i) For elliptical head the most common value of the ratio of 

major axis to minor axis is 

a) 1  b) 1·5 

c) 2  d) 2·5. 

ii) The design pressure of a biochemical unit is usually 

taken to be 

a) equal to the operating pressure 

b) 10% excess of the operating pressure 

c) 20% excess of the operating pressure 

d) 5% excess of the operating pressure. 
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iii) FAR is the expected death rate per 

a) 10 8  exposed hours   

b) 10 4  exposed hours  

c) 10 12  exposed hours   

d) 10 2  exposed hours. 

iv) Geometric similarity is said to exist between the model 

and the prototype if 

a) both of them are identical in shape but differ in 

size 

b) both of them have identical motions or velocities  

c) both of them have identical forces 

d) none of these.  

v) Depreciation comes under 

a) fixed charges 

b) manufacturing costs 

c) plant overhead costs 

d) both (a) and (b). 

GROUP – B 

( Short Answer Type Questions ) 

 Answer any three of the following. 3 × 5 = 15 

2. The molar composition of synthetic gas obtained from biogas 
is H 2  18%, CO 24%, CO 2  6.0% O 2  0.4% CH 4  3.0% and 

N 2  48.6%. Express the composition in mass percent and 

find the average molecular weight of the synthetic gas.   
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3. Consider the scale up of fermentation from a 10 liter to 

10,000 liter vessel. The small fermenter has a height to 

diameter ratio of 3. The impeller diameter is 30% of the tank 

diameter. Agitator speed is 500 rpm and three Rushton 

impellers are used. Determine the dimensions of the large 

fermenter for constant impeller tip speed.  

4. A solution of NaNO 3  in water at 40˚C contains 49% NaNO 3  

by mass. Calculate the weight of NaNO 3  that may be 

crystallized from 1000 kg of this solution by reducing its 

temperature to 10˚C. 

 Data : Solubility of NaNO 3  at 10˚C is 44.5 mass %. 

5. What are the typical contents of a process flow diagram ? 

6. State the different stages to be moved to complete a 

biochemical plant design. 

GROUP – C 
( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 

7. Explain briefly the different types of design carried during 

project design. What are the items that should be considered 

in making a feasibility survey ? 7 + 8 

8. Find the fixed capital investment if the purchased equipment 

( delivered ) cost is Rs. 50 ∞ 10 6  . 

9. a) Write a brief note on different materials of construction 

used for biochemical plant design. 7 

 b) What is head or cover of a biochemical process unit ? 

What are the different types of head available 

commercially ? Explain briefly their uses. 2 + 3 + 3 
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10. a) If a given biochemical plant is erected near Southwest 
area of India with a construction labour cost of  
Rs. 100.00 what would be the construction labour cost 
if an identical plant were to be erected at the same time 
near Haldia coast area. 

  Data : Relative median labour rate : 

   Southwest : 0.90 

   Haldia coast area : 1.04 

   Relative productivity facrtor : 

   Southwest : 1.06 

   Haldia coast area : 0.81. 8 

 b) A bioreactor made of stainless steel has inner diameter 
1000 mm. and is operating at 1.033 Kg/cm 2  and 30˚C. 
The shell body is attached to the heads by ring type 
flanges and the two parts are connected by bolts. 
Determine the number of bolts and the diameter of each 
bolt. Asbestos gasket has been used for preventing leak. 

  Data : Gasket factor : 2 

  Minimum seating stress of gasket = 112 kg/mm 2   

  Permissible stress for bolting material = 5·87 kg/mm 2   

    7 

11. a) Write brief notes on safety assurance and safety 
assessment. 7 

 b) Define the following : 8 

  i) Unknown risk 

  ii) Concealed risk 

  iii) Predictive risk 

  iv) Temporary risk.  

   


