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Answer all questions. The marks shown in the square brackets are the percentages of the total marks for that question.

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)
Consider an organism with the following data from a chemostat operated at steady state with sterile feed:

	Dilution rate

D (hr-1)
	Inlet substrate concentration

Cso (g/l) 
	Exit substrate concentration

Csf (g/l)
	Exit cell concentration

Cxf (g/l)
	Exit product concentration

Cpf (g/l)

	0.100
	10.9
	0.079
	1.20
	4.70

	0.160
	21.2
	0.138
	2.40
	8.57

	0.198
	20.7
	0.186
	2.33
	8.44

	0.242
	10.8
	0.226
	1.25
	4.51



a) 
Determine the Monod kinetic constants for the above organism, and specify their units.


  








  [20%]


b) 
Discuss how you would determine the yield coefficient of the cells and the yield coefficient of the product. Do not work out the numerical solution. Only explain how you would find the numerical values of them. 




  [20%]

(2)
a) 
A continuous stirred tank fermentor is fed with the substrate stream flowing at a rate of 100 l/hr with the substrate concentration of 50 g/l. The feed is sterile. Neglecting cell death, determine the size of the vessel which gives the maximum total rate of cell production. Assume that the Monod kinetic constants are 
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= 0.5 per hr and 
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 = 2 g/l. The yield coefficient is given by 
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= 0.5. Derive the equations used. 
  [25%]


b)
What are the outlet cell and substrate concentrations of the optimum size reactor?
  














  [15%]


c)
If the exiting flow from the reactor is fed to a second reactor, what should be the size of the second reactor to reduce the substrate concentration to 1 g/l?
Do not work out the numerical solution. Only discuss how you would find the answer for this design problem. If necessary use the reaction rate versus cell concentration graph attached. 

  







  

  [20%]    
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