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Course Objective: 
Acquire the knowledge of basic principles of sensing various parameters. Learn comparative methods of selection 
of sensors for typical applications  

COURSE CONTENT 
Unit I 
Temperature Measurement: Classification of temperature sensors, working principle, types, materials, Non 
electrical sensors (thermometer, thermostat), electrical sensors (RTD, thermocouple, thermistors), radiation sensors 
(pyrometers), temperature switch. 
Pressure Measurement: Definition, working principle, types, materials, manometers, elastic pressure sensors, 
secondary pressure sensors, differential pressure sensors, force balance type, motion balance type, capacitive (delta 
cell), ring balance, vibrating cylinder type, high-pressure sensors, low-pressure sensors, pressure switch.  
Unit II 
Level Measurement: Working principle, types, materials, float, displacers, bubbler, and DP- cell, ultrasonic, 
capacitive, microwave, radar, radioactive type, laser type transducers, level gages, resistance, thermal, TDR/ PDS 
type, solid level detectors, fiber optic level detectors, level switch.  
Flow Measurement: Working principle, types, materials, primary or quantity meters (positive displacement flow 
meter), secondary or rate meter (obstruction type, variable area type), electrical flow sensors (turbine type, 
electromagnetic type, and ultrasonic type), Flow switch. 
Unit III 
Force and Torque Measurement: Basic methods of force measurement, elastic force traducers, strain gauge, load 
cells, shear web, piezoelectric force transducers, vibrating wire force transducers, strain gauge torque meter, 
Inductive torque meter, magneto-strictive transducers, torsion bar dynamometer, etc. Dynamometer (servo control 
and absorption) instantaneous power measurement and alternator power measurement.  
Unit IV 
Allied Sensors: Standards, working principle, types, materials, design criterion: Lleak detector, flame detector, 
smoke detector, humidity, density, viscosity sensors, and digital transducers, sound sensors, and proximity sensors.  
Advanced sensors: Working Principle, types, materials: Smart sensors, MEMS, nano sensors IC sensors, optical 
fiber sensors.  
Unit V 
Industrial Communication Systems: Introduction to interface, fieldbus, PROFIBUS-PA, foundation fieldbus. 
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