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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 Five questions in all, selecting at

least one question from each Unit. Make

suitable assumptions wherever necessary.

Assume any missing data.

Se = I2/ke. The quantity Se is the heat source

owing to electrical dissipation. Determine radial

temperature distribution within the heat wire.

15

Unit IV

7. Discuss the diffusion with heterogenous

chemical reaction. 15

8. Liquid A is evaporating into gas B, and there

is some device which maintains the liquid level

z = z1. Right at the liquid-gas interface the

gas-phase interface of A, is xA1. It is assumed

that the solutility of B in liquid A is negligible.

At the top of the tube (at z = z2) a stream of

gas mixture A-B of concentration xA2 flows

past slowly. Show that :
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Unit I

1. (a) Discuss pressure and temperature

dependence of viscosity. 8

(b) A 15 cm diameter vertical cylinder rotates

concentrically inside another cylinder of

diameter 15.1 cm. Both cylinders are 25

cm high. The space between the cylinders

is filled with the liquid whose viscosity

is unknown. If a torque of 1.20 kg-m is

required to rotate the inner cylinder at

100 rpm, determine the viscosity of the

fluid. 7

2. (a) Discuss Non-Newtonian fluids with the

help of two-parameter models. 8

(b) Discuss the similarity between

momentum, heat and mass transfer. 7

Unit II

3. Derive the expression for average velocity and

momentum flux for the flow of two immiscible

fluids between two flat plates under the

influence of a pressure gradient. 15

4. A horizontal annulus is 27 ft. long. The outside

radius of the inner cylinder is 0.495 inch; the

inside radius of the outer cylinder is 1.1 inch.

A 60% aqueous solution of sucrose is to be

pumped through the annulus at 20ºC.

At this temperature the fluid density  is

80.3 lb/ft3 and its viscosity is 136.8 lbm/ft-hr.

What is the volume rate of flow when the

impressed pressure drop is 5.39 psi ? 15

Unit III

5. Define the effictiveness of a fin and develop

the expression for it. 15

6. Radius of an electric wire of circular cross

section is R and electrical conductivity is ke

ohm–1cm–1. Through this wire there is an

electric current with current density I amp.cm2.

The transmission of an electric current is an

irreversible process and some electrical energy

is converted into heat. The rate of heat

production per unit volume is given by
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