UNIVERSITY OF PERADENIYA

Faculty of Engineering

ENDSEMESTER EXAMINATION – September 2006

CP504 - BIOLOGICAL PROCESS ENGINEERING  

(2 hours)

Answer all FOUR questions.

Simplifying assumptions used in developing solutions should be stated. In case of any uncertainty about the meaning of the question, the assumed meaning should be clearly stated.

1)
Briefly describe any 04 of the following:


(a)
Penicillin production process.   
  




  
 [7.5%]

(b)
Commercial yeast manufacturing process.   
  




 [7.5%]

(c)
White wine manufacturing process.   
  




  
 [7.5%]

(d)
Pickle production process without the use of vinegar.   



 [7.5%]

(e) Commercial beer production process.



  

 
 [7.5%]

(f)
Microbiological aspects in beer making.   
  




 [7.5%]

(g)
Microbiological aspects of bio-diesel manufacturing processes.   
                         [7.5%]

(h)
Microbiological aspects in composting as opposed to land filling.


 [7.5%]

(i)
The optimum temperature in biogas production process and the reason.

 [7.5%]

2)
The following set of data is obtained for an enzyme catalysed reaction described by the Michaelis-Menten kinetics given by,
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                where 
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 is the substrate utilization rate, 
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in the presence of inhibitor, min-1

	2 x 10-5
	2.12 x 10-9
	1.01 x 10-9

	3 x 10-5
	2.70 x 10-9
	1.47 x 10-9

	4 x 10-5
	2.94 x 10-9
	1.73 x 10-9

	6 x 10-5
	3.33 x 10-9
	2.33 x 10-9

	10 x 10-5
	3.85 x 10-9
	2.78 x 10-9


a)
Determine 
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 and 
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. State the units clearly.
  



  [10%]

b)
An inhibitor is added at a concentration of 1.5 x 10-5 mol/litre, which changes the rates as indicated in the third column of the table above. Determine 
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 and 
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and state if the inhibition taking place is the competitive type or the non-competitive type.              [20%]

please turn over

3) A medium in a fermentor is sterilized batchwise at 120oC. The temperature-time profile of the fermenting medium during sterilization is as follows: 

	t (min)
	0
	30
	36
	43
	50
	55
	58
	63
	70
	140

	T (oC)
	30
	90
	100
	110
	120
	120
	110
	100
	90
	30



Assume that the specific death rate (
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) of contaminating bacterial spores as 
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where T is the absolute temperature in K. Calculate the sterility level after the sterilization if the initial number of contaminating bacterial spores is 6 x 1012.   


  [20%]

4)
(i) 
If the desired product of a fermentation process is a heat-sensitive intracellular material, draw a typical flow sheet for the downstream processing of the product.

  [05%]


(ii)
Briefly describe the chemical engineering design aspect of each process unit shown in the flow sheet.

 







  [15%]

















     END





















































































PAGE  
1

_1219419401.unknown

_1219428808.unknown

_1219429452.unknown

_1219429483.unknown

_1219434984.unknown

_1219429338.unknown

_1219428711.unknown

_1219419539.unknown

_1218873504.unknown

_1219419386.unknown

_1124839387.unknown

