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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. Assume

a reasonable value for the missing data, if

any.
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Unit III

5. (a) Explain the principle of absorption and

how the rate of absorption can be

determined in packed column. 10

(b) Briefly explain the principle of drying

operation and draw and explain drying

curve. 5

6. (a) Explain the terms rectification and

stripping. 5

(b) Describe the adsorption process and its

relevance in chamical industries. Explain

the various types of adsorption isotherms.

10

Unit IV

7. (a) State Newton’s law of Viscosity. What

types of behaviour are shown by non-

Newtonian fluids. Give examples. 8

(b) Show graphically the velocity profile and

shear distribution in a laminar flow when

an incompressible fluid flows through a

closed conduit. 7
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Unit I

1. (a) Explain the principle of dimensional

homogeneity. List the advantages and

disadvantages of dimensional analysis. 5

(b) Assuming that the rate of discharge Q of

a centrifugal pump is dependent upon

the density  of the fluid, pump speed N

(rpm), the diameter of impeller D, the

pressure p and the viscosity of the fluid

, show by using the Buckingham’s

-theorem that it can be represented by :
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where H represents the head and  the

kinematic viscosity of the fluid. 10

2. (a) Name two important dimensionless

numbers used in heat transfer. Give their

definition and significance. 7

(b) Distinguish between Geometric,

Kinematics and Dynamic Similarity. 8
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Unit II

3. (a) Distinguish between natural convection

and forced convection. 8

(b) A thick walled tube of SS having K = 21.63

W/mK with inside dia = 0.0254 m and

outside dia = 0.0508 m is covered with

0.0254 m layer of asbestos insulation with

K = 0.2423 W/mK. The inside wall

temperature of the pipe is 811 K and the

outside surface of the insulation is at

310.8 K. For a 0.305 m length of pipe,

calculate heat loss and also the temperature

at the interface between the metal and the

insulation. 7

4. (a) Explain the Stefan-Boltzmann law of heat

transfer by radiation. 5

(b) Air enters a cooler at 115ºC and is

brought to 45ºC by passing through tubes

of 10 mm ID surrounded by water which

enters the cooler at 15ºC and leaves at

30ºC. Find the LMTD :

(i) for a parallel flow heat exchanger

(ii) counter current flow heat exchanger.

10
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8. (a) A fluid ‘A’ is flowing through circular

pipe at a constant Reynolds number of

5000. If another fluid ‘B’ having viscosity

1.8 times and density 0.9 times of ‘A’ is

to flow through the same pipe, with what

velocity must it flow so that Reynolds

number remains the same ? 8

(b) What are major and minor losses

experienced by the fluids as they flow

through pipes and fittings. 7
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