Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN | |

“ _;;;L;}QBioprocess Principles and Calculation\, Nl

Time: 3 hrs. - =5 ‘ \/Iax Marks: 80
Note: Answer aﬂy FIVE full questions, choosing one full questlon i‘mm each module.
1 a. Define the folloWyi\hg §
i) Normality
ii) Molarity
iii) Molality S > A\ (06 Marks)
b. Nitric acid and water form maximum boiling azeotropc cr)ntammg 65% (mole) water. Find

the composition of azeotropg by weight percent. - . (03 Marks)
c. The analysis of the gas sample 1s glven below. fvolume baSIS) CHy4 = 66%, CO; = 30%,
NHj; = 4% . Calculate h 2V
i) The average molecular Wez}éht of the gas.
ii) The density of the gas at 2 atmy,and(BQﬁ\K (07 Marks)
- OR"
2 a. Write the block diagram and material balance for the following unit operations :
i) Extraction ii) Drying iy n/hxmg .1v) Absorption. (08 Marks)

b. A solution containing 55% benzene, 28% tolumc and 17% xylene by weight is in contact
with its vapour pressure at 373K Cdlculate the totai pressure and molar composition of the
liquid and vapour. (08 Marks)

Vapour pressure of C¢He at. 373 K = 1. 762 atm
Vapour pressure ofCeHsOH3 373K 0.76 atar™ <>
Vapour pressure of CsHa (CH3); 373 K = 0.276 atm~ <

I

v Module-2 ‘

3 a. A distillation column separates 20% CsHg, 50% toluene, 30% xﬂene into 95% C¢Hs, 4%

toluene and 1% Y\/'ene and the waste product containing 2% C6H6 Calculate the quantities

of distillate and. rumdue if 1000kg mol/h of fuel is fed. AN (08 Marks)

b. For carrying out nitration reaction, it is desired to have mixed acid contammg 40% HNOs,

42% HgSO4 and” 18% H,0 by weight, Nitric acid of 69.5% weight «.s‘readlly available.
Calculate " }

i) chu‘red strength of sulfuric acid to obtain the above mixed acid -

11) T he weight ratio of nitric acid to sulfuric acid to be mixed. /) (08 Marks)

4 a, f“\'Deﬁne ultimate and proximate analysis of fuel. Explain. " ‘Marks)
b.~ What are biofuels? List out the sources of biofuel and their characteristics. (04 Marks)

¢. A coke contains 85% carbon and 15% non combustible material by weight.
i) The amount of oxygen theoretically required to burn 120kg of coke completely.
if) The composition of gas in the product stream if 60% excess air is supplied. (08 Marks)
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Deﬁne the following :

ISBT44
Module-3
i) leltmg reactant ii) Excess reactant iii) Percentage conversion. D) (06 Marks)

Moist hydfogen containing 4 mole% H,O is burnt completely in a furnaue with 30% excess
air. Calcu‘are the orsat analysis of flue gas. (10 Marks)

. OR
A limestone ‘ana'lyS's is shown below
CaCO; = 92.85% M,CO; = 5.41%
Insoluble = 1 70% (All by percentage by wt) )
i) How many ‘kilograms of CaO can be made from 6 tqm’xc of this limestone?
ii) How many kllograms of CO; can be converted pPr kg of limestone?
iii) How many kllograms of limestone are needed to make 2 tonns of lime? (10 Marks)
A fuel oil is burnt in a fumace :The orsat analysis of ﬂuc gas found to contain.
CO,=11.2%, 0, =5.8%, Ng 83.0%
All percentage are by mole. Calculate the C: H ra‘fio of fuel oil. Assume that fuel does not
contain nitrogen. S v D (06 Marks)

“Module-4

Define the following : RN

i) Heat capacity i) Heat of formatlon </ iii) Heat of reaction. (06 Marks)

A natural gas has the following compc\ﬁmon on-mole basis.

CH4 = 83% CyHs = 15% Nz =2%: o

Calculate the heat to be added to Heat "’Okg mol of natural gas from 300k to 520k using the

heat capacity data given below :, \ ) 5

Cp= a+ 6T+ CT’, KI/Kg mol K
Component a b x 103 © 3 106
CHa (g) 19.26 52 2 11 98
C,Hs(g2) 541 178, 09 -67.38
N, (g) 29.60 ~51" 13.19

(10 Marks)

OR

Define the followirig 3
i) Calorific valvé ~it) Heat of solution iii) Heat of vaporization\;_%i"v) Hess’s law (08 Marks)
The heat capauw of air is given by i

Cp —a+6T+(“T , cal/mol.K y

Where a “‘6 ?’3 b=1.76 x 10% and ¢ = - 0.27 x 10, Calculate th mean molal heat
capacity,in tne range 298 K to 530 K. What is the quantity of heat requmd Iov 20 kg mol of

air to heat from 298K to 530K? © 7 (08 Marks)
: Module-5 ol
g,(W*ltG a note on historical development of bioprocess. , " (08 Marks)
- ;‘Wnn neat sketch explain the production of pencil. (68 Marks)
OR
With neat sketch explain the production of enthanol and discuss all unit operations involved.
(10 Marks)
Define: i) Overall growth yield ii) Respiratory quotient. (06 Marks)
* ok ok sk sk
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