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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. All questions

carry equal marks. Make assumption

wherever necessary.

5. Caustic soda is concentrated from 10% to 50%

in a single effect evaporator. The fed at 305 K

enters at a rate of 1000 kg/hr. The concentrated

solution leaves the evaporator at 380 K and the

vapour leaves at 373.15 K. Determine the heat

to be supplied in the evaporator. The mean

heat capacity applicable to the solutions are

3.67 kJ/kg K for the feed and 3.34 kJ/kg K

for the product. The heat of solution of 10%

and 50% NaOH solution at 298 K are,

respectively, – 42.85 kJ/mol and –25.89 kJ/mol.

The latent heat of vaporization of water at 298 K

is 2442.5 kJ/kg and mean heat capacity of water

vopour is 1.884 kJ/kg K. 20

6. Discuss the following : 10×2=20

(a) Various problem solving techniques

(b) Use of computers in chemical

engineering.
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1. (a) The solubility of sodium chloride in water

at 290 K is 35.8 kg/100 kg d water.

Express the solubility as the following :

(i) Mass fraction and mass per cent of

NaCl.

(ii) Mole fraction and mole per cent of

NaCl.

(iii) Kmol NaCl per 1000 kg of water.

14

(b) A body weighs 1.0 kg in air, 0.90 kg in

water and 0.82 kg in a liquid. What is

the specific gravity of the liquid ? 6

2. Write short notes on the following : 5×4=20

(a) Psychometric chart and its significance

(b) Dew point and bubble point

(c) Humid heat and Humid volume

(d) Humidity and saturation.

3. (a) What do you mean by Crystallization and

Dissolution ? Explain in detail. Also give

their uses. 8

(b) What are the unit operations and unit

process involved in chemical Industry ?

Discuss in detail. 12

4. Wet solid containing 70% water is mixed with

recycled dry solid to reduce the water content

to 50% before being admitted into the

granulator. The solid leaving the granulator is

fed to the drier where it is brought into the

contact with dry air initially containing 0.25%

water by weight. In the drier the air picks up

moisture and leaves with a moisture content

of 5%. The solids leaving the drier contains

20% water. A portion of this solid is recycled.

20

   
Granulator

Wet Solid
1000 kg/hr.
70% Water
30% Solid

50% Water, 
50% Solid Moist air 

5% Water

Drier

Air 0.25%
Water

20% Water
80% Solid
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7. Nitric oxide is produced by air oxidation of

ammonia :

4NH3 + 5O2  4NO +  6H2O.

The following side reaction also occurs :

4NH3 + 3O2  2N2 +  6H2O.

The product gas are scrubbed to remove all.

Water and 80% of NO produced. The gases

leaving the scrubber have the following

analysis :

O2 = 5.6%, N2 = 92.0%, NO = 2.4%

Determine the following : 20

(a) The percentage excess air used

(b) The fraction of the ammonia fed that is

taking part in the side reaction.

8. (a) What is Clausius Clapeyron equation ?

Explain its significance. 8

(b) What is the need of Recycle, bypass and

purge in a Chemical Industry ? Explain.

12
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