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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt any Five questions. Make suitable

assumptions wherever necessary. Assume

any missing data.

respectively. The specific heat of solution is

0.70 cal/gmºC and the heat of crystallization

is 75.8 cal/gm. Molecular weight of FeSO4 =

152. 20

4. Discuss Horizontal Thermosyphon Reboiler

with the help of neat diagram. How do you

design the Thermosyphon Reboiler ? 20

5. (a) Discuss the working of Bollman extractor

with the help of neat diagram. 10

(b) Discuss properties of a good solvent used

in extraction. 10

6. (a) Discuss Falling Film Evaporator with the

help of neat diagram. 10

(b) An evaporator is fed with 5000 kg/hr of

a 20% solution of NaOH at 38ºC(h = 30

kcal/kg.). This is to be concentrated to

50% solution (h = 115 kcal/kg and ts =

92ºC). The evaporated is supplied with

saturated steam at 0.35 kg/cm2, gauge

(H = 590kcal/kg, h = 100 kcal/kg and
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1. (a) Draw a comparison between packed

tower and tray tower. 10

(b) Explain McCabe Thiele method for

finding the stages in a distillation

column. 10

2. A continuous rectifying column treats a mixture

consisting of 40 mol% of benzene and 60

mol% of toluene, and separate it into a top

product containing 95 mol% of benzene and a

bottom product containing 95 mol% toluene.

The feed is liquid at its boilding point :

(a) Find the minimum reflux ratio possible.

(b) If reflux ratio is 4.0, how many plates

are required in the rectifying section ?

(c) Find the minimum number of plates.

VLE data are given below :

x y

0.1 0.22

0.2 0.38

0.3 0.51

0.4 0.63

0.5 0.70

0.6 0.78

0.7 0.85

0.8 0.91

0.9 0.96

x-mol. fraction of benzene in liquid, y-mol.

fraction of benzene in vapour. 20

3. 2000 kg/hr, of FeSO4.7H2O crystals are to be

produced in a Swenson-Walker crystallizer by

cooling a saturated solution from 50ºC to 18ºC.

Cooling water enters the jacket at 15ºC and

leaves at 20ºC. The overall heat transfer

coefficient is estimated to be 180 kcal/hr.m2ºC.

There are three square metre of cooling surface

per metre length :

(i) Estimate the cooling water required

(ii) Determine the number of crystallizer

sections if each section is 3.5 metre long.

Data : Saturated solution of ferrous sulphate

contains 140 and 74 parts of FeSO4.7H2O per

100 parts excess water at 50ºC and 18ºC
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ts = 109ºC) and operates at a vacuum of

750 mm referred to 760 mm barometer

(H = 565 kcal/kg, ts = 52ºC). There is

negligible enterainment. Condensate may

be assumed to leave at steam temperature

and radiation losses may be neglected.

What is the steam consumption rate ?

Assume specific heat of superheated

steam to be 0.46 kcal/kgºC. If the overall

heat transfer coefficient is 1940 kcal/

hr.m2ºC, what is the heating surface

required ? 10

7. (a) Discuss the working of Double Pipe Heat

Exchanger with the help of neat diagram.

10

(b) Crude oil flows at the rate of 10000 kg/

hr through the inside pipe of a double

pipe heat exchanger and is heated from

32ºC to 90ºC. The heat is supplied by a

petroleum fraction initially at 230ºC,

flowing the annular space. If the

temperature of the heating fluid falls

down to 100ºC inside the heat exchanger,

compare the performances of parallel and

counter-current exchangers with respect

to the heat transfer area and fluid flow

rates. Overall heat transfer coefficient is

400 kcal/hr.m2º.C. Specific heats of crude

oil and petroleum fraction are 0.56 and

0.60 kcal/kgºC respectively. 10

8. Write short notes on any four of the following :

(a) Area calculation for sieve tray

(b) Mechanism of Crystallization

(c) Weeping and Flooding

(d) Optimum Reflux Ratio

(e) Types of Packing in Packed Tower.

5×4=20
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