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INSTRUCTION :

1. The question paper is divided into two sections. The candidates will be required to
answer Four compulsory subjective questions from Section — A and four optional
subjective questions from Section - B. There shall be cornpulsory Four subjective type
guestions, each of 10 marks. In addition, there shall be 7 optional subjective questions
in Section — B, of which candidates will be required to answer only 4 subjective
questions, each of 40 marks. The optional questions shall be answered in the descriptive
form.

2. The pages are reserved for each section and their respective questions in the answer
booklet. The candidates are instructed to write the answers of the questions reserved
for that question only. If the candidates do not write the answer of the question on the
reserved page, then the answer of that particular question will not be evaluated and the
entire responsibility for non-evaluation of that answer will be of the candidates only.
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WS ~ A [ Section- A
1. % SfsRa # SO YT (temperature gradient) = e o Tt geref & wem & R
werd % et gom iy o wanfea Bt 2, a8 S-€ whEw #7 36 whem & 9 o e
=Hify [10}

A process in which heat flows through a substance due to temperature gradient without
any observable motion of matter, what is process and explain its mechanism.

2. a) e (Rfesem) e § fafeen & fed no g S s yfwrddi 8 (5]
What is role of liquid withdrawn from the reboiler in distillation process.

b) i yhrn § Fia Sw-aisd e Fom S0 R wE e e [5)
What is the purpose of continuous solid bowl] helical conveyor centrifuge in
leaching process?

3. ay Trfufigy @ ofenfye St : [61
0 Toew w1 B
i) &= Fam
iif) TR g ey
Define the following terms !
iy Rittingerslaw
ii} Bond'slaw
iii) Newton's law of viscosity

by i e 3 e § e weef) frew = srevar Ry 4]

Why cost consideration is required in pressure vessel design?

4. a) " %E (Frame of reference) % sner gt grensfm wn 7 9u 796 37 = w@e
Hifm) [51

What is dialysis on factor flux of solute is dependent?
b) weErR e A Feet A (Lambda Method) @ 37 wga § wmwmy | [5)
What is Lambda method used in controller tunning, Explain in brief.
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WUE - F / Section - B [4 x40 = 160]
a) T 7 B AYHE GEIE 250 kN/m? % Zar W urY wgar 21 i oy woret 6 sien
1 Sy A e w1 AT 3 e [30]

Water flow from at a pressure of 250 kN/m? above atmospheric. What is the
velocity of the jet if frictional effects are neglected?

b)  STegEeale ¥ BT & 7 oTRw ufi samen Hifi {10}

What is Ultrafilteration? Explain with sketch.

100 °C T U e 1 392 AeT-Ug~[d €1¢ oa=ion, i 51 a6t 7l et o R, Ry sy
{1 7% o Tt I @ e R S E o e @ e 85 2.0 /A o 209 80°C T
o foha v &1 e ot Sl T 2100 0 /e 2C 8, S sweh T e 3.0 Remn /e
e v % g anavas SEem ) Rt B U = 200 W/ml.oC, {40]

2 o (s
e g Bz
E%I—C+(1+C2)/2

gl

N=NTU

| = Effectiveness
C = Capacity Rate

Hot oil as 100 °C is used to heat air in a shell-and-tube heat exchanger. The oil makes
six tube passes and the air makes one shell pass; 2.0 kg/s of air are to be heated from
20 1 80°C, The specific heat of the oil is 2100 J/kg.°C, and its flow rate is 3.0 kg/s.
Calculate the area required for the heat exchanger for U = 200 W/mZ2.°C.

2 _c_(1ic2Vh
GivenN:—(ucz)% x 7, Exl c (1+C)

Where :
N=NTU

E = Effectiveness
C = Capacity Rate
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3. amfeEn g 1 frft O R T 5 ae % mem 3 U RR @ E e T {) Rl i
T T o wa 6 v e wown % fyw 8 50 wiiew s g 2 gEd dim e
e aen v Y @ i 8 S § oft 3w T o wiga g g | awme 290
K 3% gare =rghset B, siice il § war f seifien 1 oo 1.8 % 1005 m?/
s &1 T % HreAm A AEET % TR S T A e [40]
Ammonia gas is diffusing at a constant rate through a layer of stagnant air I mm thick,
Conditions are such that the gas contains 50 percent by volume ammonia at one
boundary of the stagnant layer. The ammonia diffusing to the other boundary is quickly
absorbed and the concentration is negligible at that plane the teraperature is 260 K. and

the pressure atmospheric and under these conditions the diffusivity of ammonia in air
is 1.8 % 1075 m2/s. Estimate the rate of diffusion of ammonia through the layer.

4, @) AR 1 i S TR B W W TR g fre wd s aad 12,5 el grd i
o i 3108, o O § =)t S aTet o o ST ST = B

e wefe =51 st v Sz suar = 12 3REE 8, 9 2.0 57 T woR W Y9
o o R/ dke & w1 Al T wriver g8 0.4 e v S i 5 RE aee
2500 FrmT/m? | [20]

e v cosa:m
. (r+1})

-
a = Half angle of nib

r; = Radius of crushing rolls
7, = Radius of particle in feed
b=l et % ol 3 g

In crushing rolls, I m in diameter, are set so that the crushing surface are 12.5 mm
apart and the angle of nip is 31°, what is the maximum size of particle which
should be fed to the rolis?

If the actual capacity of the machine is 12% of the theoretical, calculate the
throughput in kg/s when running at 2.0 Hz if the working face of the rolls is
0.4 m long and the bulk density of the feed is 2500 kg/m?.

Given : cosaf:—(ﬁib—)—
n+n)
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where as
a = Half angle of nib
ry = Radius of crushing rols

#, = Radius of particle in feed
b = Half distance between crushing rolls

b)  Pressure vessel % closure % =R % R sy wrgs w0 B &7 e vt
A forga = T [20]
What design criteria for selection of closure for pressure vessel, explain with
design equation. '

5, efeeiom i mgam wlEa g % R geam v % R sl aw w0 [40]
wifis 7V, # SEE il S O e
a)  ule -y At S e R
b) afd s T ATEE ¢ BT 8
75 w1 T 2 Ty sl o s Fa g € o R

_ Volume of liquid permeated _ V.
4™ Initial volume of feed v,

Obtain expression for the optimum concentration for minimum process time in the
diafiltration of a sclution of protein content S in an initial volume V.

a)  ifthe gel-polarisation model applies.
b) ifthe osmatic pressure model applies.
It may be assumed that the extent of diafiltration is given by

_ Volume of liquid permeated _ \
4 nitial volume of feed v,
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6. a) To=¥ e wd F uew umil & foru smawEs dverd w1 AR @l w5 = 14
o (Freder) g 3l 300 Tkt Sfcirr ama a sfer form stn &1 Bt graf ey
e Ehe g w1 i i e snen 2 fodt s Hemer sy s R
AT =T 120]
Estimate the thickness required for the component parts of the vessel shown in
the diagram. The vessel is fo operate at a pressure of 14 bar (Absolute) and

temperature of 300 °C. The material of construction will be plain carbon steel.
‘Welds will be fully radiographed. A corrosion allowance of 2 mm should be used.

3
[ AN
\_ﬁ___/ 7
15m Nominal

’ dimensions

b) Muitiple input - Multiple output fvemn ¥ fg aw Sz wrfifet =6 gty gofz

E2ELS 120]
Explain in brief about advanced control strategies for Multiple input - Mulriple
output system.

7. R ER % fo siftverfia vt awife GfEm (ameeye) Y s & qoe (Fe)
¥ walfra w6l 3wge amond o fed 140
Derive the expression for transfer function, relating the thermometer reading (Qutput)
to the surrounding temperature (Enput). Also, write the suitable assumptions.
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