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10.

Answer ALL questions.
PART A— (10x2=20 marks)

A variable reluctance type tachometer has 60 rotor teeth. The counter records
3600 counts per seconds. Determine the speed in r.p.m.

Give the expression for the shaft speed in shaft speed measurement using
stroboscope.

An accelerometer has a seismic mass of .05 kg and a spring constant of
3000 N/m. Maximum mass displacement is +/— 0.02 m. Calculate the natural
frequency.

Define the terms specific weight and specific gravity.

Name the pressure gauges used to measure Vacuum pressure.

Write down the expression for pressure in friction gauge.

Give any two causes of error in filled system thermometers.

Name any two materials used for RTD.

Give the temperature range of Chromal-Constantan thermocouple.

Differentiate total radiation pyrometer from gelective radiation pyrometer.
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PART B — (5 x 16 = 80 marks)

(i) Explain how the revolution counter is used to measure speed. (6)

(il) A rotating disc has five equispaced radial lines marked on it. When
a stroboscope is directed at the disc a true pattern is observed at the
highest flash frequency equal to 3000 flashes per seconds. What will
be the other flash frequencies which produce a 5 line pattern and a
10 line pattern? ’ (10)

Or

(i) Explain the working principle of strain gauge torsion meter with
neat sketch. (8)

(i)) A shaft transmits a maximum power of 50 kw when running at a
constant speed of 1500 rpm. Measurements of torque are made by a
pair of strain gauges which are bonded on to a specially machined
portion of the shaft. Each gauge has a nominal resistance of
R = 120 ohmsgauge factor 2 and are connected electrically two arms
of a half activated wheatstone bridge circuit which is energized with
an excitation voltage of 6 volts. If a gauge have a maximum strain
of 0.0015 calculate shaft diameter. The modulus of elasticity of the
material is 200 GN/mm. Calculate the output voltage and
sensitivity of the measuring system. )]

(i) Explain the ‘principle of operation of any one type of Saybolt’s
viscometer with neat sketch. (8)

(i1) ; Explain the principle of operation of any one type of densitometer
with neat sketch. 8

Or

Discuss about the quantities involved in vibration measurement. Explain
the operation of seismic transducer in different modes of operation.  (16)

Explain the principle of operation of various types of manometers with

their advantages and limitations. . (16)
Or

Explain the methods of pressure measurement using resistive type

pressure transducer. (16)
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(ii)

Discuss the errors and compensation in filled system thermometers.
(10)

A liquid filled thermometer has a bulb volume 8 times that of the
capillary plus bourdon tube. Estimate the error due to increase in
ambient temperature of 16°C from the temperature at calibration.(6)

Or

Design a signal conditioning circuit for RTD to obtain 4-20 mA current
output for input temperature ranges from 40 to 100°C. (16)
(i)  Explain the construction and principle of operation of thermocouple

with neat sketch. (8)
g A thermopile arrangement of copper constantan thermocouple

consists of three junction pairs and has the reference Junction at

200°C. If the output voltage is 3.3 mv determine the temperature of

the measuring junction Assume the following temperature voltage

values with reference junction at 0°C,

Temperature at 0°C - 100 200 250

Voltage in mv i 499 9.23 11.95. (8
(1)  Explain the characteristics of radiation pyrometers. (10)
(i1) A radiation byrometer has a 20 : 1 distance factor. The radiation

receiver is 160 em away from the target surface. What diameter of
target should be used? (6)
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