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Course Objectives:

e To Describe basic principles of all measuring instruments.

e To describe the measurement of RLC parameters using various bridges.

e To analyze the measurement of voltage, current, power, energy and power factor by using different meters.

o To analyze the digital meters and smart meters.

Unit 1 Measuring Instruments 10

Methods of measurements, Classification of instruments, Characteristics of instruments, Error-definition and types,
Error Analysis with simple numerical problems — Forces required to operate an instrument, different mechanisms
used to obtain deflecting, control and damping torques — Ammeters and Voltmeters — PMMC, Dynamometer,
Moving Iron type instruments — expression for the deflecting torque and control torque — Errors and
compensations, extension of range using shunts and series resistance.
Learning Outcomes: At the end of the unit, the student will be able to:

o describe the concept of basic requirements in measuring instruments(L2)

e describe the construction and working of different basic measuring devices(L2)

Unit 2 Measurement of Power, Energy & Power Factor 10
Power measurement: Single-phase dynamometer wattmeter — LPF wattmeter — Double element and three
element dynamometer wattmeter. Energy measurement: Single-phase induction type energy meter — Driving and
braking torques — Errors and compensations, Single-phase Dynamometer Power factor meters.
Learning Outcomes:At the end of the unit, the student will be able to:

o Describe the Construction and Working of Wattmeter, Energy Meter and Power Factor Meter(L2)

o Solve the Numerical Problems on Measurement of Power, Energy and Power Factor(L3)

Unit 3 Potentiometers & Measurement of Frequency 10
Principle and operation of D.C. Crompton’s potentiometer — standardization — Measurement of unknown
resistance, current, voltage. A.C. Potentiometers: Polar and Coordinate type’s standardization — applications.
Principle and operation of single-phase frequency meter- vibrating reed type, - ferro dynamic type meters.
Learning Outcomes:At the end of the unit, the student will be able to:

o Describe the Construction and Working of DC & AC Potentiometers(L2)

o Describe the Construction and Working of different types of Frequency Meters(L2)

Unit 4 DC & AC Bridges 10
Method of measuring low, medium and high resistance — sensitivity of Wheat stone’s bridge — Kelvin's double
bridge for measuring low resistance, measurement of high resistance — loss of charge method. Measurement of
inductance—Maxwell's bridge, Anderson‘s bridge. Measurement of capacitance-Desauty’s bridge, Schering
Bridge. Measurement of frequency-Wien'’s bridge.
Learning Outcomes: At the end of the unit, the student will be able to:

e Evaluate the unknown parameters using DC & AC Bridges(L5)

o Solve the Numerical Problems in Measurement of Resistance, Inductance, Capacitance and

Frequency(L3)
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Unit 5 Smart & Digital Meter 10
Basic Block Diagram of Digital Voltmeter, Advantages and Disadvantages, Resolution and Simple Numerical
Problems, Types of DVM's - Successive approximation, dual slope, ramp and integrating type DVM'’s, Digital
frequency meter-Digital multimeter-Digital Tachometer.
Construction and working of smart energy meter-Advantages and Disadvantages
Learning Outcomes: At the end of the unit, the student will be able to:

o Describe the Concept of Working of Different types of DVM's(L2)

o Describe the Construction and Working of Smart Energy Meter(L2)

Prescribed Text Books:

1. E.W. Golding and F.C. Widdis Electrical Measurements and measuring Instruments, 5th Edition, Reem
Publications.

2. AK.Sawhney, Electrical & Electronic Measurement & Instruments, Dhanpat Rai & Co. Publications.

Reference Books:

1. RKRajput Electrical & Electronic Measurement & Instrumentation., 2nd Edition, S. Chand & Co.

2. H.S. Kalsi Electronic Instrumentation. Tata Graw Hill Mc, 3rd Edition.

3. Reissland, M.U Electrical Measurements: Fundamentals, Concepts, Applications-New Age International (P)
Limited, Publishers.

Web Resources:

1. https:/lonlinecourses.nptel.ac.in/noc19_ee44/preview
2. https:/lwww.classcentral.com/course/swayam-electrical-measurement-and-electronic-instruments-14032
3. https:/lwww.electrical4u.com/
4. https:/lcircuitglobe.com/
5. https://www.electricaldeck.com/
Course Outcomes: Blooms Level of Learning
At the end of the course, the student will be able to
1. Describe basic requirements and the concepts of electrical measuring L3
instruments.
2. Measure the energy and power through energy meter and wattmeter L2
3. Explain the concept of potentiometers and working of the frequency meters L3
4. Measure the resistance, inductance, capacitance and frequency L2
5. Explain the principle and operation of Smart and Digital meters L3
CO-PO Mapping:
s|8|38|3|8|8|5/8|8|28/5/58|8%|8
co a a a a a a a a a Q Q Q i i
20A242T .1 3 2 - - - - - - - 3 3
20A24272 | 3 2 - - - - - - - 3 3
20A242T.3 | 3 3 3 - - - - - 3 3
20A242T4 | 3 3 2 - - - - - - 3
20A242T5 | 3 3 - - 3 - - - 3 3
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