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B.Tech
CPBT 8310
Special Examination-2012
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) What do you mean by Controller tuning?

(b) Discuss the effect of temperature and pressure on viscosity of both liquid and
gases.

(¢) What are ionizing and non-ionizing radiations?

(d) An alkaline solution of OH" concentration is 10"'M. What is the pof resulting
solution?

(e) What are the basic principles of gas chromatography?

(HWhat do you mean by Feedback control of simple system analysis?

(g) What are adaptive and digital computer control system?

(h) Discuss briefly the transmission of instrument readings in Process

instrumentation?

(i) What are optical pyrometers?
(j))How specific gravity is differs from humidity in fluid flow?

Q2. (a) Describe the principle of resistance thermometers? Derive the expression
for the temperature coefficient of resistance, o for the metals used as resistive
elements between 0 and 100 °C. [5]
(b)Differentiate between variable head meters and variable area meter. [5]
Q3. (a)Discuss the analytical principles and application involving spectroscopy?

(5]
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(b) Derive the expression for wave number of absorbance (v) in IR spectroscopy.
Taking & is the spring constant for the bond, ¢ is the speed of light, and y is the
reduced mass of the A-B system. [5]

Q4. (a)Describe briefly the Laplace transforms in process dynamics? Discuss

process of transfer function in Linear Time-Invariant (LTI) Systems? [5]

(b) Draw a block diagram of a system with a pictorial representation of the
functions performed by each component and of the flow of signals. [5]

Q5. (a) Describe the basic ideas and rules that used to select a distillation control
strategy? Discuss more complex mathematical techniques that may also be used as
part of a 'toolbox' of methods that have evolved as aids in distillation control
strategy selection? [5]
(b) Draw a diagram presenting the shell and tube heat exchangers. [5]

Q6. Differentiate between

(a) Head flow meters and area flow meters. [4]
(b) Hertwitz method and root locus method. [3]
(¢) Recording instruments and Signaling instruments [3]
Q7. Write short notes (any four) [2.5 x4]

(a) Elementary idea of feed forward

(b)Control loop and its components of Feedback control system
(c) Gas chromatography

(d)Manometers

(e) Thermocouples




