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PCEI4305
Sixth Semester Examination — 2012
INSTRUMENTATION DEVICES AND SYSTEMS - I

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)
(b)
(c)
(d)
(e)
(f)
(9)
(h)

(0]

A seismic mass of a spring-mass accelerometer is 50 gram and the spring
constantis 5000 N/m. Find the natural frequency of oscillation.

Define “d” constant of a piezoelectric crystal. Hence, write the expressions
for direct piezoelectric effect and inverse piezoelectric effect.

Define “Relative Humidity". What is the value of relative humidity at which
dew drop appears ?

What is the significance of Numerical Apertufe for step-index fibre ?
Mention four main performance characteristics of an optical detector.
Write the basic principle of operation of a Photodiode.

What is the range of a pneumatic signal ? What is the speed of propagation
of pneumatic signal through air pipe ?

A stepper motor has 10° per step and must rotate at 250 revolutions per
minute. Find the required input pulse rate.

Draw the characteristic curve of different control valves showing flow rate
through valve and stem position.
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() What are the uses or application of pneumatic and hydraulic actuator in
process control ? '

2. (a) Drawan equivalent circuit of piezoelectric crystal, cable, charge amplifier
and recorder. Derive the transfer function. 5

(b) What are different categories of transducers available for measurement of
acceleration ? Write basic principle of operation of any two transducers. 5

Draw schematic diagram and write the basic principle of operation of the
following types of level indicators. 5

(i) Displacers

(ii) Differential pressure type

(b) Describe the following of a pH meter. S
(iy Buffer solution

(i) Reference electrode and measuring electrode

(iii) Theory

(iv) Method of measurement

4. (a) State and explain Planck’s law and Stefan Boltzmann’s law. Draw the
characteristic curves of power spectral density versus wavelength for
various values of temperature. 5

(b) What is Pyrometry ? Briefly explain the principle, characteristics and
application of broadband pyrometer and narrowband pyrometer. 5

5. (a) Describe various methods of “Modulation of Intensity by Transmission

Medium” in fibre optic measurement system. D
(b) Describe the construction and operation of the following : 5
(iy LED

(i) Photodetector
6. (a) Describe the construction and working of the following : 5
(i) Pneumatic amplifier

(i) Hydraulic amplifier
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(b) Describe the working of a Flapper/Nozzle system. Explain the characteristics
of the system. Is it a reversible system ? Show the method of conversion of
current signal to a pressure signal. 5

7. (a) Whatis meant by Initialization Phase and Running Phase of discrete state
process control operation ? Give examples. 5

(b) Develop aladder diagram for a motor with the following: NO Start Button, NC
Stop Button, Thermal Overload Limit Switch opens on high temperature,
Green Light when running, Red Light for Thermal Overload. 5

8.  Write brief notes on any two : 5x2
(a) Humidity Sensor— Construction and Principle of operation

(b) Conductivity measurement — Construction, method of measurement and
sources of error

(c) Stepper Motor — Construction and operation

PCEI 4305 3 -C




