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1.

the reaso
. Compu v at 18 atm if K, at this pressure is 0.00381 atm ' for ammonia synthesis

Answer any FIVE Questions
All Questions carry equal marks
* % * * K

(a) What are the advantages and disadvantages of fed batch reactors over contin-
uous reactors?

(b) Explain in detail what are the feeding mechanisms for fed batch

Time (h) 12 | 14
Concentration of glucose 44 | 36
Yeast count (x10° cenn/ml 117 | 140
Alcohol prodyction (kg mol/m? 41 | 55

Find out whether the abowv ld be interpreted by a simple kinetic

equation of the type.

—TA = kn(]ﬁ

where Cy stand ub e concentration. If so, find k, and n. if not, indicate

[16]

reaction figm hydrogen and nitrogen at 500 °C'. (assume ideal gas holds good). [16]

. A “closed” vessel has flow for which D/u L = 0.2. We wish to represent this vessel

by the tanks in series model. What value of N should we select? [16]

(a) Why do airlift bioreactors often produce higher productivities than gas stirred
tank bioreactors? Explain in detail.

(b) State what are the measuring devices used for the parameters of ongoing large-
scale fermentation. [16]

Using colour indicator which shows when concentration of A falls below 0.1 mol/l,
the following scheme is devised to explore the kinetics of decomposition of A. The
feed containing 0.6 mol A/l is introduced into the first of the two CSTRs in series,
each having a volume of 400 ¢m3. The colour change occurs in the first reactor
(single reactor) for a steady state feed rate of 10 ¢m? / min, and in second reactor
in series (two reactors setup) for a steady state feed rate of 50 ¢m?3/ min. Find
the rate expression that represents the decomposition of A from the information

provided. [16]
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7. Write about the stability of the Chemostat with substrate inhibition using various
stability methods? [16]

8. Consider the liquid phase reaction

A+ B, R(desired),dCR/dt = 1.0C;°C%™, mol/(¢.min)

A+B 2 R(undesired), dCS/d»G = 1.0C%°CL®, mol/(¢.min)

equal volumetric flow rates of A and B streams with each stream of concentration
of 20 mol/l of reactant are fed to the reactor.

For 90% conversion of A, find the concentration of R in the product s if low
in the reactor follows:

(a) plug flow,
(b) mixed flow,

(c) plug flow with side streams of B and Cpr=_1 m erywhere in a reactor.
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1.

7.

Answer any FIVE Questions
All Questions carry equal marks
* % * * K

(a) Why do airlift bioreactors often produce higher productivities than gas stirred
tank bioreactors? Explain in detail.

(b) State what are the measuring devices used for the parameters of g g large-
scale fermentation.

. Write about the stability of the Chemostat with substrategnhibitfon g various

stability methods? [16]

A batch fermenter was operated for the produ
yeast. The following data were obtained in

8§ [ 10 | 12 | 14

Time (h)

Concentration of glucose 58 | 52 | 44 | 36
Yeast count (x10° cen 6 [ 10|20 | 38| 180 | 117 | 140
Alcohol prodyctlo 115 11720 30 | 41 | 55

Find out Whet rate data could be interpreted by a simple kinetic

where tands for substrate concentration. If so, find k,, and n. if not, indicate
the reasons thereof. [16]

Compute K, at 10 atm if K, at this pressure is 0.00381 atm ™" for ammonia synthesis
reaction from hydrogen and nitrogen at 500 °C'. (assume ideal gas holds good). [16]

Using colour indicator which shows when concentration of A falls below 0.1 mol/l,
the following scheme is devised to explore the kinetics of decomposition of A. The
feed containing 0.6 mol A/l is introduced into the first of the two CSTRs in series,
each having a volume of 400 em?®. The colour change occurs in the first reactor
(single reactor) for a steady state feed rate of 10 cm?® / min, and in second reactor
in series (two reactors setup) for a steady state feed rate of 50 cm?/ min. Find
the rate expression that represents the decomposition of A from the information

provided. [16]

A “closed” vessel has flow for which D/u L = 0.2. We wish to represent this vessel
by the tanks in series model. What value of N should we select? [16]

(a) What are the advantages and disadvantages of fed batch reactors over contin-
uous reactors?
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(b) Explain in detail what are the feeding mechanisms for fed batch reactor. [16]

8. Consider the liquid phase reaction

A+ By R(desired),dCR/dt = 1.0C§5C%30 mol/(¢.min)

A+B 2 (undesired), dCs/dt = 1.0C%°CL®¥, mol/(¢.min)

equal volumetric flow rates of A and B streams with each stream of concentration
of 20 mol/1 of reactant are fed to the reactor.

For 90% conversion of A, find the concentration of R in the product stream if flow

in the reactor follows:
(a) plug flow, Q
(b) mixed flow,
¢) plug flow with side streams of B and C'zr= 1 mol er e in a reactor.
(c) plug f y
[16]
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1.

6.

Answer any FIVE Questions
All Questions carry equal marks
* % * * K

A batch fermenter was operated for the production of alcohol from glucose using
yeast. The following data were obtained in the fermenter.

Time (h) 02 4]6
Concentration of glucose 70 | 68 | 66 | 63
Yeast count (x10° cenn/ml -1 6 {10120
Alcohol prodyction (kg mol/m? | 0 | 1 | 5 |1

Find out whether the above rate data could efed by a simple kinetic

equation of the type.
—TA = k;nC’f‘
where C'4 stands for substrat nc . If so, find k, and n. if not, indicate

the reasons thereof. [16]

(a) What are the ad and disadvantages of fed batch reactors over contin-
uous reac

(b) Explain ail What are the feeding mechanisms for fed batch reactor. [16]

Write a thestability of the Chemostat with substrate inhibition using various

stability methods? [16]

. Compute K, at 10 atm if K, at this pressure is 0.00381 atm " for ammonia synthesis

reaction from hydrogen and nitrogen at 500 °C'. (assume ideal gas holds good). [16]

Using colour indicator which shows when concentration of A falls below 0.1 mol/l,
the following scheme is devised to explore the kinetics of decomposition of A. The
feed containing 0.6 mol A/l is introduced into the first of the two CSTRs in series,
each having a volume of 400 ¢m3. The colour change occurs in the first reactor
(single reactor) for a steady state feed rate of 10 ¢m? / min, and in second reactor
in series (two reactors setup) for a steady state feed rate of 50 ¢m?®/ min. Find
the rate expression that represents the decomposition of A from the information
provided. [16]

(a) Why do airlift bioreactors often produce higher productivities than gas stirred
tank bioreactors? Explain in detail.

(b) State what are the measuring devices used for the parameters of ongoing large-
scale fermentation. [16]
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7. Consider the liquid phase reaction

A+B-L R(desired),dCR/dt = 1.0C5°C%* mol/(¢.min)

A+B 2, R(undesired), dCS/dt = 1.0C%°CL®, mol/(¢.min)

equal volumetric flow rates of A and B streams with each stream of concentration
of 20 mol/1 of reactant are fed to the reactor.

For 90% conversion of A, find the concentration of R in the product stream if flow
in the reactor follows:

(a) plug flow,
(b) mixed flow,

(c) plug flow with side streams of B and Czs= 1 mol /1 eyefig where 1 a reactor.

[16]
8. A “closed” vessel has flow for which D/u L = 0.
by the tanks in series model. What value of N s

<<\@%

present this vessel
lect? [16]
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Answer any FIVE Questions
All Questions carry equal marks
* % * * K

1. (a) What are the advantages and disadvantages of fed batch reactors over contin-
uous reactors?
(b) Explain in detail what are the feeding mechanisms for fed batc tor. [16]
2. A “closed” vessel has flow for which D/u L. = 0.2. We wish to es essel
by the tanks in series model. What value of N should we sglégt? [16]
3. A batch fermenter was operated for the production_ofSal¢ohol glucose using
yeast. The following data were obtained in the fermenge
Time (h) 0 1012 14
Concentration of glucose 52 | 44 | 36
Yeast count (x10° cenn/ml 180 | 117 | 140
Alcohol prodyction (kg 30 | 41 | 55
Find out whether the e rate data could be interpreted by a simple kinetic
equation of the ty
—TA = /{ZnC "
where CgfStands fer substrate concentration. If so, find k, and n. if not, indicate
the reasen . [16]
4. Write abowt the stability of the Chemostat with substrate inhibition using various
stability methods? [16]
5. Compute K, at 10 atm if K}, at this pressure is 0.00381 atmn ! for ammonia synthesis
reaction from hydrogen and nitrogen at 500 °C'. (assume ideal gas holds good). [16]
6. (a) Why do airlift bioreactors often produce higher productivities than gas stirred
tank bioreactors? Explain in detail.
(b) State what are the measuring devices used for the parameters of ongoing large-
scale fermentation. [16]
7. Using colour indicator which shows when concentration of A falls below 0.1 mol/l,

the following scheme is devised to explore the kinetics of decomposition of A. The
feed containing 0.6 mol A/l is introduced into the first of the two CSTRs in series,
each having a volume of 400 em?®. The colour change occurs in the first reactor
(single reactor) for a steady state feed rate of 10 cm?® / min, and in second reactor
in series (two reactors setup) for a steady state feed rate of 50 ¢m?®/ min. Find
the rate expression that represents the decomposition of A from the information
provided. [16]
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8. Consider the liquid phase reaction

A+ B -5 R(desired),dCr/ 5, = 1.0C53C%*, mol /(1. min)

A+B 2, R(undesired), dCS/d»G = 1.0C%°CL®, mol/(¢.min)

equal volumetric flow rates of A and B streams with each stream of concentration
of 20 mol/1 of reactant are fed to the reactor.

For 90% conversion of A, find the concentration of R in the product stream if flow
in the reactor follows:

(a) plug flow,

(b) mixed flow,
C ug flow with side streams o and Cgr=1 mo eyefy whére 1, a reactor.
(¢) plug fl h sid f B and Cp; 1/1 @

. ! [16]
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