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“There are 03 (Three) questions. Answer all of them. Symbols carry their usual meanings. Marks
of cach question and the corresponding CO and PO are written in the bracket. Assume reasonable

value for any missing data
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Explain the basic difference between sensors and transducers. Briefly describe a typical
fluid flow measurement system.

State the difference between dynamic and static characteristics of instruments. Briefly
explain the following dynamic characteristics.

Speed of response and response time i, Lag

Fidelity iv.  Dynamic error

Aload cellis calibrated in an environment at a temperaturc of 18 °C and has the following
 Load ¢ ['0] 50 [100 | 150 [200 [ 250
Deflection (mm) 0109 18 |27 36145

wncnmdma..mumnm ot at 35 °C. its characteristic changes to the following:
oad(kg) | 0 1001150 [ 200
mnm n (mm) |03 (14125 3.6 4758

Determine the sensitivity at 18 and 35 °C

il Determine the zero drifi and sensitivity drift cocfficients in units of (mm/*C) and
(mm ).

jii.  Calculate the total zero drift and sensitivity drift at 35 °C.

State the difference between System: rs and Random Errors. Briefly explain the
method of opposing inputs and high gain f:cdhuk 1o reduce the systematic errors in a
measurement system.

Explain the term “traceability’ in calibration process. Briefly describe the steps and
equipment nceded to calibrate a Bourdon Tube Pressure Gauge.

Suppose you have been hired as an engineer in a nuclear power plant, where your
ludes maintaining supply. Your current task involves
designing an automatic water flow system for the plant while also ensuring a specified
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pressure level in the boiler. Describe how you would integrate an LVDT into the system to
control the water level as required and how a capacitive sensor can be employed to monitor
steam pressure in the boiler. Provide the relevant illustrations and working principle of the
sensors to aid in your explanation.

Suppose that an engineer has installed a chromel-constantan thermocouple but has
incorrectly used iron-constantan extension leads (such that the two constanian wires were
connected together and the wire d 10 the chromel
wirc). If the thermocouple was measuring  hot fluid whose real temperature is 125 °C, the
junction between the thermocouple and the extension leads was at 90 °C and the reference
junction was at 0 °C.

i Calculate the em (voltage) measured at the open ends of the extension wires.
Determine the fluid temperature from this measured emf (assuming that the errors
in using the incorrect leads was not known about).

Table for Type E Thermocouple (Ref Junction 0°C) r——
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