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Note: All questions are compulsory. Cari’yia'g of l?tfbﬁile: phoneﬂdurmge ‘ e%*i’eat‘egi as
case of unfair means. ' SR Y %f W '
_ {CO 1, V}
1. i) Why is it 1mp0rtant to run fermenter at posmve pressure‘7 i1l |
ii) How does the Kolmogorov scale link w1th the shear forces. geyerattgﬁfm‘the agltated fermenter'?
. ; ' Lo A %\. %; §~* .': e '[2]
ii) How does the foam control system work? | m; ’*”mj:%% o t_ o _['2]_. -
2. Write down the functlons of followmg compenents 'q’t;%e feﬁ'geﬂter L P [4] )
a). Baffles ' e PR
b) Head Space Volume .
3. Differentiate between followmg [3] |

5,

. 1) Cells become rnetabel:

™ .:‘

disturbance due ms mﬁ%tﬁe advantageous Whether thIS statement 1s correct'? Justtfy your

answer with snatgble tleég?t two examples - _ N vl \ - 2]
11) I you wﬁh to 1mprgve the volumetric mass transfer coefﬁetent (kLa) value of a fermenter what
facto%gs will y@u co‘nmder wh1le designing and operatmg a fermentation prosess? [2]
o, ) free 111 N FEEIR

i} Ty '
A1 fermeﬁtatlon broth with viscosity 102 Pa's and densrty‘ 1900 kg m s ag1t_
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. i) Determine the time (in minutes) requ1red to red’uce the number of v1ab1e spores from an 1n1t1a1.

value of 10* toaﬁnalvalueofllfkdvaluelsl()mln SRR oo 2]

ii) Sterilization at higher temperatures for shorter pertods of time has the advantage of killing cells '.

with limited destruction of medium comﬂonents Whether thls statement is correct? Justify your
answer. ‘ I;-j'”[: R L C [2]
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] in 2.7 o baffled -
"t@%gsnﬂg a Rushton turbine with d1ameter 0. 5 m ‘and stirrer speed Is? Estlmate the mlxmg fiine.



. Ethanol is to be used as a substrate for single-celi protein'prolduction in a chemostat. The available
equipment can achieve an oxygen transfer rate of 10 g 0,/1 of liquid per hour. Assume the kinetics of
cell growth on ethanol is of the Monod type, with pms = 0.5 h™, K5 = 30 mg/l, Y = 0.5 cells/g

ethanol, and Yoys = 2 g Oy/g FtOH. We wish to operate the chemostat with an ethanol concentration -

in the feed of 22 g/L.. We also wish to maximize the biomass productivity and minimize the loss of

unused ethanol in the effluent. Determine the _réquired dilution rate and whether sufficient oxygen
can be provided. ' ' : 3]
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