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CPBT 8310

Sixth Semester Examination — 2010
INSTRUMENTATION AND PROCESS CONTROL

Full Marks - 70
Time :3 Hours

Answer Question No. 1 which is compulsory
and any five from the rest.

The figures in the right-hand margin
indicate marks.
1. Answer the folloWing questions : 2x10
(a)  Define “accuracy”. How is it expressed ?

(b) Draw the response of a first order system;
when a step input is applied to its input.

(c) Write the principle of measurement of
pressure using elastic deformation sensors.

(d) Write the principles involving emission
spectroscopy.
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Write the principle of operation of a
polarograph.

Why reference electrode is used in a pH
meter ?

What is the purpose of making Laplace "
Transform and Inverse Laplace Transform? -

What are the advantages and disadvan-
tages of negative feedback systems ?
What is the role/function of final control
element in process control system ?
Mention the variables which are measured
in a distillation column.

How “linearity” is expressed for one instru-
ment which is independent of input and the

- other which is proportional to input ? Give
suitable examples for both the cases. 5 -

Describe the construction and explain the
principle of measurement of radiation and
optical pyrometers. Write few applications

_ of these meters. 5
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Describe the principle of measurement of
flow using following : 5

(i) variable head — constant area flow

meters
(ii) positive displacement flow meters. -

Contd.

4. (a)
(b)
5 (a)
(b)
6. « (a)

Describe how to measure liquid levels for
the following cases : 5

(i) Liquidlevelin a openvessel

(if) - Liquid levelin a closed vessel.
Describe suitable methods of measurement
of density and specific gravity. 5
Describe the construction and explain the

principle of operation of x-recorder and
X-y recorder 5

Describe the construction and explain the
principle of operation of a gas chromato-

graph. ; 5
Write the Laplace transform for the
following : . 5)

(i) A sinusoidal 50 Hz signal with

maximum amplitude of 10 volt

(i) A step input which changes from 0
voltto 10 volt at 0 second

(iii) A signal which is the combination of
signals as givenin (i) and (ii).

Explain the following procedures of finding

stability : - (5

(i) Routh-Hertwitzmethod

(i) Root-locus method.
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- (b) Wirite the mathematical equations and
draw the block diagram for the following
controllers :- L5
‘(i) Proportional controller
(ify Proportional plus integral controller
{iii) Proportional plus integral plus deriva-

tive controller :
7. (a) Explain Ziegler-Nichols methods of
controller tuning based on (i) open loop
response and (i) closed loopresponse. 5

(b) Describe the construction and explain
the principle of operation of any ONE
pneumatic controller. : 5

8.  Write short notes onany two : 5x2
(a) Humidity measurement

(b) Thermocouples — construction, laws and
measurement

(c) Transient response of first, second and
_higher order systems

(d) Elementary idea of feed forward, cascade
and ratio control.
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