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Note: All questions are compulsory. Carrying of mobile phone during examinati

case of unfair means.

1. Define the following terms and its significance: [CO 1] [2]

a) Kolmogorov Scale b) Saturation Const

2. Which bioreactor is better in mass and heat transfer efficig [CO2] [3]
a) Airlift and Bubble column Bioreactor |
b) Airlift bioreactor with internal loop and with
¢) Fixed Bed and Fluidized Bed Bioreactor &
.3. a) Why a chemostat cannot run at a di gfeater than the specific growth rate? 1]

ate of 0.8 hr™’, then calculate the doubling time of the
[1]%

ociated and non-growth associated products. 1]

b) If a culture grows with a spec
culture.
¢) Differentiate betweeng

d) If you wish to tyn r system at a higher dilution rate greater than the specific growth

of system will you use and why? [2]
[CO4]

4, x. the OX gen slubility is affected with the salts and temperature? [1]

rate, then w

2]

¢) A genetically-engineered strain of yeast is cultured in a bioreactor at 30°C for production of
heterologous protein. The oxygen requirement is 80 mmol 1"'h?; the critical oxygen
concentration is 0.004 mM., The solubility of oxygen in the fermentation broth is estimated to be

10% lower than in water due to solute effects. The solubility of oxygen in pure water at 1 atm



pressure is 8.05 x 10° Kg m?. Calculate the minimum mass-transfer coefficient required to

sustain this culture if the reactor is sparged with air at approximately 1 atm pressure? 2]
[COS5]
5. a) How the impeller speed affects the mass transfer efficiency of the system? ' [1]

b) Why KOH is preferred over NaOH for controlling the pH in a fermentation proce

¢) List the major functions of the following:
i) Agitator ii) Baffles

[2]
2] -

___s 10,000 1 vessel. The small fermenter has a
r 1s 30% of the tank diameter. Agitator speed is
ermine the dimensions of the large fermenter and

(2]
2]

2]

6. a) What is scale down? How it is important?
b) Define Scale up and its importance.

8. Consider the scale-up of a fermentation f
height-to-diameter ratio of 3. The imp
500 rpm and three Rushton impeller
agitator speed for:
a) Constant P/V
b) Constant impeller tip speg

¢) Constant Reynolds T



