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Learning Objectives: To develop good understanding on the principle of operation
and the important characteristics of Sensor & Transducers commonly used in industry.
Knowledge of recent developments in the field of Sensor & Transducers. Criterion for
selection, installation of suitable sensing elements and to design the appropriate signal
conditioning circuit for their specific measurement applications.

COURSE OF CONTENTS

Unit 1: Transducer Fundamentals

Basic concept of Sensors and transducer, their comparisons, Classification of
Transducer, Working of transducers used for measurement of Displacement- resistive,
inductive and capacitive method, Linear and Angular Velocitymoving coil and
moving magnet method, various tachometers and stroboscope, Acceleration- seismic
and peizo electric accelerometer, Working principle of Capacitive Transducer,
Piezo-Electric Transducer, and LVDT.

Unit 2: Strain and Temperature Measurement

Strain Gauges- strain measurement technique, resistance strain gauge and its types,
Signal conditioning of strain gauges, Transducers for Temperature Measurement-
non- electrical and electrical method, Bimetallic Thermometer, Resistance
Thermometer like RTD, Thermistor and Thermocouple, Radiation and Optical
Pyrometer.

Unit 3: Pressure Measurement

Transducers for Measurement of Pressure: - Manometers types (like Single column,
inclined, U-tube), Mechanical Types (Bourdon, bellows and diaphragm), Elastic
Types transducers, Low Pressure measurement gauges (Ionization, McLeod etc.).

Unit 4: Flow Measurement

Transducers for Measurement of Flow: - Types of flow meters, Theory of variable
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head constant area meter and its types, theory of constant head variable area meter
and its types, theory of variable head variable area meter and its types, Special flow
meters- Electromagnetic, Hot wire Anemometer, Turbine meter and Ultrasonic flow
meter.

Unit 5: Miscellaneous Measurement and Smart Sensor

Transducer for Level Measurement:- direct and indirect method, resistive method,
Ultrasonic, Capacitive and Gamma Ray level Gauges. Measurement of Humidity and
Moisture- basic definitions, psychometric method,
Smart sensors - Fibre optic sensors, MEMS – Nano sensors, proximity sensor.

Learning Outcomes: After successful completion of this course, students should

1. Understand the fundamental principles of various types of sensors including
thermal, mechanical, electrical, electromechanical and optical sensors.

2. Understand their general characteristics, terminologies, sensing and transduction
principles;

3. Be familiar with criteria for sensors and transducers selection and choose
appropriate measurement methods for engineering tasks and scientific researches.
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List of Practical’s:

1. Measurement of Temperature using Thermocouple.
2. Measurement of Temperature using Thermistor.
3. Measurement of Temperature using RTD.
4. To measure linear displacement using LVDT.
5. To study the principle and functioning of Load Cell (Cantilever type).
6. To study the principle and functioning of Load Cell (Strain gauge type).
7. To measure angular displacement using Capacitive Gauge.
8. To study the functioning of capacitive based digital water level indicator.
9. To study the conductivity meter
10. To measure pressure using Manometer.


