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Notes : (i) This question paper has two sections A and B. Every section has four
questions, attempt any five questions. At least two questions should be from

every section.
(ii) All questions carry equal marks.
(iii) All the part of same question must be answered together.

(iv) Use of Non-programmable calculator allowed.
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Draw Shear Stress vs Velocity Gradient Graph for Newtonian and Non-Newtonian

fluids. Name a few Newtonian and Non-Newtonian fluids.

How do you classify fluid-moving machinery ? Discuss with examples. What is
NPSH ?

Prepare specifications for purchase of a pump to be used for pumping a liquid.
Write short notes on the following :

(1) Types of crushers.

(i) Velocity profile for laminar flow in a circular pipe for a Newtonian fluid.
(iii) Velocity profile of a non-viscous fluid in a circular pipe.

(iv) Terminal velocity in gravitational settling.
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Prove that for a binary mixture of gases A and B, the diffusivity coefficient D p
(for A diffusing in B) is same as Dy, (for B diffusing in A).

Discuss channeling and flooding in packed towers.

What are the characteristics of packings in a packed tower ?

Describe the concept of crystallization. What are the equipments used for

crystallization ?
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Write short notes on the following :
(i) Fourier’s Law of Heat Conduction.
(ii) Log Mean Temperature Difference (LMTD)

(iii) Heat flow through radiation

Briefly explain the mechanism of boiling.

A thick-walled tube of S.S. having a K = 21.6 w/m.k. with dimension of 0.0254 m
inner diameter and 0.0508 m outer diameter covered with 0.0254 m layer of
asbestos insulation, K = 0.2423 w/m.k. The inside wall temperature of 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 the heat loss and also the temperature at the interface between the

metal and insulator.
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Explain Ultrafiltration and Reverse Osmosis.
How does a Chemical Engineer select a material of construction ?

Explain with the help of plot, the response of control system with proportional (P),
Proportional-Integral (PI) and Proportional-Integral-Derivative (PID) modes of

control action.
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Give a classification of pollution emission inventory sources. What factors play an

important role in town planning and location of industry ?

What kind of pollutants are generated by forest fires, healthy forests and intensive

agriculture ? What are ways to control air pollution from automobiles ?

Draw a block diagram of atmospheric distillation column showing various product
including ATF. What is difference between Naphtha and Gasoline, ATF and

Kerosene ? Why does higher sulphur concentration in a crude oil decrease its price

in the market ?

What are the different raw materials for ammonia manufacture ? How does choice

of raw material affect the cost of the plant ? What is the major usage of Ammonia ?
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From the following international abreviations give full names of the polymers and

mention their chemical structures.

(i) LDPE

(i) HDPE

(i) PVC

(iv) PS

Make a flow diagram of lime manufacturing process and discuss types of raw
materials.

What is working capital and what factors constitute the working capital of a plant ?

Name direct costs and indirect costs.

What are the differences among flow diagram, piping and instrumentation diagram ?

What factors determine plant layout of a chemical industry ?
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Answer the following :
(1) What is an elementry reaction ?

(i) Discuss the transition elements and their properties with respect to their high

catalytic activity.

(i) Discuss the chemical and physical properties of catalyst support. And how

these properties contribute to catalyst performance ?
(i) How do you classify Reactors ? What type of Reactors are used in Ammonia
synthesis ?

Liquid A reacts by second order kinetics and in a batch reactor 50% of A is

converted into product in a 5 minute run. How much time would it take to reach

75% conversion ?

Write short notes on the following :

(i) Run-away reaction

(ii) Diffusion controlled reaction

(iii) Application of inter stage cooling

(iv) Stoichiometric coefficient V/s Order of reaction
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Freshly extracted orange juice containing 7.08 wt% solids is fed to a vacuum
evaporator where water is removed and the solid content enhanced to 58 wt%. If
7000 kg/hr juice enters in the evaporator, calculate the amount of concentrated

juice obtained and water removed.

What amount of ice at 0 °C be mixed adiabatically with 1 kg water at 50 °C such

that the temperature of the resulting water becomes 0 °C ?

Take the specific heat of water as 4.18 kJ/kg and latent heat of melting of ice at
0 °C as 335 kJ/kg. N

Why is thermodynamics important in study of chemical ‘kinetics ? What

determines the equilibrium ?

Mention Maxwell’s equations of thermodynamics.




