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Note: All questions are compulsory. Carrying of mobile phone during examinafions wzll be
freated as case of unfair means. o

1. Define Mass flux. [1]
[1]

3. What are the different factors affecting the cellular oxy@en démataf ; (2]

2. What is surface renewal theory?

4. What do you understand by Kolmogorov sca.le‘? Vfﬁamé‘ats stgnificance? [2]

},.

5. How do you explain the difference bemeem@ae ahom%f electrical power consumed by the

motor and the power dissipated by the stna:ggr'? D : 12]

6. How a fed-batch culture s dlﬂ’erenﬁf%ﬁhb 2]
,2“ =N t&f\.

7. How the solubility of oxygen getiz&f 5 tgd by the following factors: 3]

e
a) Solutes b)@Ie?EQéﬁature ¢) Partial pressure of oxygen

}g‘_» :ﬁvw,a
1”3;:031ty 107 Pa s and density 1000 kg m™ is agltated ina27m’

8. A fermentation broﬁl%ﬁﬁa

baffled tank using %@ﬁshﬁ‘@n bine with diameter 0.5 m and stirrer speed 1 5. Estimate the
mixing time. ?’% g [3]
9. How '11 yoq demlne the volumetric mass transfer coefficient using oxygen balance

methe ez_&_‘ Elaboraie the method in flow chart format. {4]

%%hcx -engineered strain of yeast is cultured in a bioreactor at 30 °C for production of

‘%us protem The oxygen requirement is 80 mmol I"h™; the critical oxygen

% ration is 0.004 mM. The solubility of oxygen in the fennentatlon broth is estimated
to e 10% lower than in water due to solute effects.

a) What is the minimum mass-transfer coefficient necessary to sustain this culture if the
reactor is sparged with air at approximately 1 atm pressure? (3}

b) What mass-transfer coefficient is required if pure oxygen is used instead of air?  [2]



