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Time : 3 Hours] [Maximum Marks : 100

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.

gas flow-rate G is 1 kg/m2.s of air and the

water entering is 1.6 kg/m2.s. For this system,

Henry's law holds and ye = 1.5x, where ye is

the mol fraction of acetone in the vapour in

equilibrium with a mol fraction x in the liquid.

How many overall transfer units are

required ? 20

7. (a) Define bound moisture, free moisture,

critical moisture and equilibrium

moisture. 5

(b) Discuss the working of a Rotary

Dryer. 10

(c) Discuss the falling rate period in case of

Batch Drying. 5

8. Write short notes on any three of the

following : 20

(a) Packed tower internals

(b) HTU and HETP

(c) Choice of solvent for Absorption

(d) Random packing and structured packing.
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1. What are the theories for mass transfer

coefficients ? Discuss them in detail. 20

2. (a) Derive the expression for steady-state

diffusion of a gas A across non-diffusing

gas B. 10

(b) Oxygen is diffusing through carbon

monoxide under steady-state conditions,

with the carbon monoxide non-diffusing.

The total pressure is 1 × 105 Nm/2, and

the temperature 0ºC. The partial pressure

of oxygen at two planes 2.0 mm apart is,

respectively, 13000 and 6500 N/m2.

The diffusivity for the mixture is

1.87 × 10–5 m2/s. Calculate the rate of

diffusion of oxygen is k mol/s through

each square metre of the two planes. 10

3. (a) Describe a spray chamber for humidifying

a gas stream. 10

(b) Derive expressions for wet bulb and

adiabatic saturation temperatures and

discuss their differences and similarity. 10

4. Write short notes on any three of the

following : 20

(a) Tray efficiencies

(b) Molecular and Eddy diffusion

(c) Psychrometric Line and Lewis Relation

(d) Measurement of Humidity.

5. (a) Explain Reynolds analogy between

momentum, heat and mass transfer. 10

(b) What is the heat transfer analog to

equation :
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6. An acetone-air mixture, containing 0.015 mol.

Fraction of acetone, has the mol fraction

reduced to 2(%) of this value by countercurrent

absorption with water in a packed tower. The
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