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Credits: 4
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University Exam:3 Hrs End Examination Marks: 60

UNIT-I

Basic concepts: Introduction, Definition of terms — Span and Range, Readability,
Sensitivity, accuracy, Precision, Threshold, Resolution and Hysterisis — Calibration
standards. The generalized measurement system. Basic concepts in dynamic measurement —
amplitude response, frequency response, phase response, delay time and time constant.

Analysis of experimental data and types of experimental errors. Combination of
component errors in overall system accuracy. Method of least squares, Graphical analysis and
curve fitting.

UNIT-1I
Transducers — Introduction, Loading of the Signal Source, Impedance matching,
Electric transducer elements — advantages Variable resistance, Differential transformer,
Capacitance, Piezoelectric and lonization transducer.
Measurement of Pressure and Vacuum: Pressure measurement — liquid column
elements, elastic elements, very high pressure measurement. High vacuum measurement —
Mcleod gauge, Pirani gauge and Thermocouple vacuum gauge.

UNIT-I11I
Measurement of Flow: Positive displacement meters, rotameters, turbine meter and
magnetic flow meter, Measurement of fluid velocities — Pitot tubes, Yaw tubes, hot wire and
hot film anemometer flow visualization methods.
Expansion Thermometers, Thermocouples, Resistance thermometers and Pyrometers.
Measurement of Force and Torque: Basic force measurement methods. Mass balance
methods, hydraulic and pneumatic load cells and elastic elements for force measurement.

UNIT-IV
Strain Measurement: Strain measurement by Electrical Resistance Strain gauge —
Principle, Method of fixing, Measurement of output, Temperature compensation.
Vibration and acceleration measurement: Seismic instruments — Principle, application
in the measurement of vibration and acceleration.

UNIT-V
Control Systems: Classification of control systems — Open loop, Closed loop and
automatic control systems, Concepts of servomechanism, process control and regulator.
Transfer function, block diagrams, signal flow graphs and stability criterion.
Hydraulic and pneumatic control systems.
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