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BIOREACTOR DESIGN AND ANALYSIS
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Answer Question No. 1 which is compulsory and any five from the rest.
The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10
(a) Write the mass balance equation for the batch and plug flow reactor.

(b) Differentiate between plug flow reactor and continuous flow reactor.

(c) Whatis atrickled reactor and discuss it’s significance ?

(d) What is the function of sparger in a reactor ?

(e) Whatare the liquid flow patron followed in a stirred thank reactor and justify

it?

(f)  What are the major two criteria taken in the scale up process and why ?

(g) What are the important parameters to be controlled in a bioreactor ?

(h)  What are the difference between the microbial and enzyme immobilized
reactor ?

(i)  What are the significant of fed-batch reactor ?
(/)  Whatis retention time factor in a bioreactor ?
2. Write short notes on the following : 3+3+4
(a) Reactor stability
(b) Biosensor
(c) Control of bioreactor.
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4. (a)
(b)
5. (a)
(b)
6.

Write in detail scale up method based on physical concept. How the above
concept be used in case of an agitated fermentor vessel ? 5)

What are the practical problems associated with scale up process ? 5
What is plug flow reactor ? Describe the basic design principles and

kinetics of PFR ? 2+4
Give the schematic diagram explain the steps involved in the transport of
oxygen from a gas bubble into a cell. 4
Discuss the cell growth kinetics in the CSTR over batch reactor. 5

Discuss the instrumentation and control of bioprocesses in response to the
physical and bio -chemical sensors. 5

Zymomonas mobilis is used to convert glucose to ethanol ina batch fermenter

under anaerobic conditions. The yield of biomass from substrate is 0.06 g/g;
YPX is 7.7 g/g. The maintenance coefficient is 2.2 g/g/h; the specific rate of
product formation due to maintenance is 1.1 h="'. The maximum specific growth
rate of Z mobilis is approximately 0.3 h-1.5 g bacteria are inoculated into
50 litres of medium containing 12 g/I glucose. Determine batch culture times
requiredto : 4+4+2

(a)
(b)
(c)

produce 10 g biomass;
achieve 90% substrate conversion; and
produce 100 g ethanol.

Differentiate between membrane reactor and hollow fiber reactor. 4
Describe heterogeneous reaction with examples. 3
Differentiate between chemo-start and turbid-start. 3

What are the difference between the chemical and biological reactor? 5

Discuss the batch fermentor internal and peripherals arrangements in
detail. 5
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