R.V.R. & J.C. College of Engineering (Autonomous), Guntur-522019, A.P. R-24

ECPE11 ELECTRONIC MEASUREMENTS & INSTRUMENTATION

COURSE OBJECTIVES:

1. To introduce various measurement metrics for performance analysis.
2. To explain principles of operation and working of different electronic instruments.

3. To familiarize the characteristics, operations, calibrations and applications of the different
oscilloscopes.

4. To provide exposure to different types of transducers.

COURSE OUTCOMES:

After successful completion of the course, the students are able to

1. understand the errors present in measuring instruments, transducers, oscilloscopes, AC and DC
voltmeters and ammeters.

2. analyze the bridge circuits for the measurement of resistance, capacitance and inductance.

3. measure time, frequency and voltage using sampling, storage and digital storage oscilloscopes.

4. measure the physical parameters using transducers.

UNIT | [CO:1] (13)

Performance characteristics of Instruments Static characteristics - Accuracy, Precision, Resolution,
Sensitivity, Static and dynamic calibration. Errors in Measurement and their statistical analysis, dynamic
characteristics - speed of response, fidelity, Lag and dynamic error. DC ammeters, DC voltmeters, AC
voltmeters, RF ammeter (Thermocouple), series type Ohmmeter, shunt type Ohmmeter, multimeter for
voltage, current and resistance measurements.

UNIT I [CO:2] (13)

Bridges: Wheatstone bridge, Kelvin Bridge, Guarded Wheatstone bridge, AC Bridges and their
applications, Maxwell bridge, Hay bridge, Schering bridge, Unbalance conditions, Wein bridge, Wagner
ground connection.

UNIT Il [CO:3] (13)

Oscilloscope, Standard specifications of CRO, CRT features, vertical and horizontal amplifiers, vertical
and horizontal deflection systems, sweep trigger pulse, delay line, probes for CRO - active, passive and
dual trace/beam. CRO - sampling Oscilloscope, storage oscilloscope and digital storage oscilloscope.
Digital frequency counter/meter, Universal counter, time & period measurements.

UNIT IV [CO:4] (13)

Transducersintroduction, Classification of transducers, Analog transducers, Resistive transducers,
Potentiometers, Strain gauges, Types of strain gauges, Resistance strain gauges, Semiconductor strain
gauges, Resistance thermometers, Thermistors, Application of thermistors, Thermo couple construction,
Measurement of thermocouple output, Compensating circuits, Advantages and disadvantages of
thermocouples, Variable inductance type transducer, Variation of self-inductance, Variation of mutual
inductance, Linear variable differential transformer, Rotary variable differential transformer, Capacitive
transducers, Piezo-electric transducers, Digital transducers, Shaft encoder.

LEARNING RESOURCES:
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TEXT BOOK:

H.S.Kalsi, Electronic Instrumentation, 3rd edition, McGraw Hill Education, 2017.

REFERENCE BOOK(s):

1. David A. Bell, Electronic Instrumentation and Measurements, Oxford Univ. Press, 2007.
2. W.D. Cooper & A.D. Helfrick, Electronic Instrumentation and Measurement Techniques, , PHI, 1998.
3. A K Sawhney, Electrical and Electronics Measurement and Instrumentation, Dhanpal Rai, 2000
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