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Note: (a) All questions are compulsory.

(b) Marks are indicated against each question in square brackets.
(¢) The candidate is allowed to make Suitable numeric assumptiong.;:fiii}?tgre'ﬁeﬁ:‘required Jor

solving problems

[CO II, TTN]

1. a) Why continuous sterilization is considered betteif‘&izgjf-t;lle batch sterilization for large scale

fermentation processes? B [1]

b) Why sterilization is important in any bloprqcess’? [2]

¢) An industrial fermenter containing 1?);,:0_:()0,: -of medium needs to be sterilized. The initial
spore concentration in the medlumls 107 spores ml,'. The desired probability of
contamination after steriliz‘at‘ipﬁ‘:;:i:s}».ffO'j. The death rate of spores at 121 °C is § min™".
Assume that there is no !l déath during heating and coeling phases. Calculate the holding

time of the sterilization prB’ééig,“ 2]
e . co
2. Differentiate bqrt‘ﬁ:g%h;:_f}
a) SterlhzaﬂogndD:smfectlon [1]
b) Radlal Flowand Axial Flow Impellers 12]
i (COTY, V]
3a)Whatw1ll happen if the baffle is not installed in a fermenter carrying low viscous fluid
agitated at a higher speed? [1]
b) List the equipments that help in mixing the fluid in a fermenter., [1]
¢) For animal cell culture which kind of impeller will you use and why? 2]

d) For which kind of fluid, close clearance impellers (CCI} are used? Give two examples of
CCL 3]
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[CO V]

- At the end of a batch culture, glucose solution is added at a flow rate of 400 ml/h. If the
culture volume after 4 h of glucose addition is 3000 ml, then what would be the initial culture
volume (in ml) in the fermenter? [2]

. What do you understand by mass flux? [1]

. Cells become metabolically disturbed if DO level drops below Ceri(. In some cases, metabolic
disturbance due to this may be advantageous. Whether this statement is correct‘? JUStlfy your
answer with suitable at least two examples. [3]

» What is the significance of Kolmogorov scale? ; l- R i |

- A fermentation broth with viscosity 10 Pa s and density 1000 kg m™ is agltated ina4m
baffled tank using a Rushton turbine with diameter 0.5 m and stlrrer speed 15", Estimate the
mixing time, KN (3]
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