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1. What do you understand by Del factor? How it is varying with increase in gn*l@re ).gah}gmé}? [2]
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2, What is mlxmg tlme‘? How can you reduce the mlxmg time of a blugroc%as Wa&;a - [CO I IV] [2]

3. How the mixing power determmed is dlfferent from the actual ﬁh:\{v%er Fegﬁfed" [CO 11, IV] i2]
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4. Why the power required for gassed Newtonian fluid is alﬁz‘ﬁys'” l%sssaﬂthan that of required for ungassed
£ »’" ",
non-Newtonian fluid? & &“f"»}, B [COILTV] 2]
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5. Which variable will you consider as a yardst;c‘k f‘cﬁr comparing the mass transfer efficiency of the

fermenter? How can you improve the magnttudetvt%ﬁthat “ariable to enhance the mass transfer efficiency
of the fermenter? [COII, V] [2]

6. Differentiate Between [con - [4]

b) Productivity and Yljetcl1 Coeff -
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7. What are the advantages amd cf'i;sad‘vantages of immobilization of enzymes and cells? [CO III}  [2]

8. Whether the followmg state‘rhents are True and False? Give Justification for your answer. [3}
e, \ [CcO 111]

a) In,a chamostat at steady state, the cells will get washed off if the dilution rate is greater than specific
gtg?wth rateﬁ(u)

T‘P):%Ec tchq;cufture is a dynamic system.
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c) C%emostat is most suitable system for the antibiotics production.

9, A cylindrical stirred bioreactor of diameter and height 2 m has a Rushton turbine one third the tank
diameter in size. The bioreactor contains Newtonian culture broth with the same density as water and
with viscosity 4 cP. Determine the maximum allowable stirrer speed and mixing time if the specific
power consumption must not exceed 1.3 kWm™, The power number for Rushton turbine is 5. [31

[COIL IV]



10. An unsterile fermentation broth has been found to contain 10'' viable Bacillus stereothermophilus
cells. The specific death rate of the B. stearothermophilus spores at 121 C is 2.54 min”. This
fermentation broth was sterilized during which it was heated from 100° C to 121° C in 30 min and
cooled down from 121° C to 100° C in 17 min, Determine the holding period during sterilization while
assuming that the cell destructions also occur during heating and cooling of the broth beside the period
of holding at 121° C using Richard’s Fast Method. [COILIV] [3]
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