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CHE-205-B

CHEMICAL ENGINEERING PROCESS

CALCULATIONS

Time : 3 Hours] [Maximum Marks : 75

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 Five questions in all, selecting at

least one question from each Unit. Use of

calculator (Scientific/simple) is allowed.

Unit III

5. Nitrogen at 500 K and 200 KPa is enclosed in

a cylinder (0.5 m3) fitted with a frictionless

piston. The gas moves the piston up, expanding

the gas volume from 0.5 m3 to 0.63 m3.

Calculate the work done by Nitrogen for two

cases :

(a) Expansion is isobaric.

(b) Expansion is isothermal.

6. The Heat Capacity equation for CO2 gas is

cp = 2.675 × 104 + 42.27 T – 1.425 × 10–2 T2

where cp expressed in   
J

kg mol K
 and TT

in Kelvin. Convert this equation into a form
so that the heat capacity will be expressed

over the temperature range in   
BTU

lb mol º F

with T in ºF. 15
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Unit I

1. For the following Reaction :

Sb2S3 + 3Fe  2Sb + 3FeS

suppose 0.6 kg of stibnite and 0.25 kg of iron

turnings are heated together to give 0.2 kg of

stibnite metal. Determine :

(a) The limiting Reactant

(b) The percentage of Excess Reactant

(c) The degree of Completion (Fraction)

(d) The per cent conversion of stibnite

(e) The yield of stibnite.

Given that :

Component Molecular wt.

Sb2S3 339.7

Fe            55.85

Sb 121.8

FeS 87.9

2. (a) Derive Clausius-Clapeyron equation and

show its application in estimation of

molar heat of vaporization. 5

(b) What is the difference between unit

operation and unit process ? Enlist any six

unit operations of chemical engineering. 4

(c) Write short notes on the following : 6

(i) Cubic equation of state

(ii) Dew point and Buble point

Temperature

(iii) Antoine equation.

Unit II

3. Explain in detail, use of computers in chemical

Engineering. Enlist various software programs

and their relevent use in Chemical Engineering.

15

4. Explain the following with their corresponding

numerical expressions : 5×3=15

(a) Per cent Saturation

(b) Humid Heat

(c) Humid Volume

(d) Wet-Bulb Temperature

(e) Humidity Chart.
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Unit IV

7. A liquid fuel which has composition (mass

fraction) of 88% Carbon and 12% Hydrogen

is vaporized and burned with dry air to give

flue gas, which has following composition (in

mol fraction) :

CO2 = 13.4%, O2  3.6%, N2 = 83% total

sum is 100%.

What was the percentage of Excess air used.

Take Air as N2 = 79%, O2 = 21% (mole

fraction)

8. S = 100% B

100% A
YX

A = 90 %
B = 10 %

A – 80 %
B – 20 %

Feed

For the diagram shown above, determine what

fraction of feed is passed through the separator

tower. Feed is consist of only two component

A and B. X, Y, S are symbol for streams.

Separator gives top product as 100% B and

Bottom product as 100% A.
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