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Contact Classes: 48

Tutorial

Classes:

Practical Classes: Nil

Total Classes:48

Pre-requisite:Basic ElectricalEngineering,AnalogElectronics,ElectricalCircuitAnalysis &

Electro Magnetic fields.

Course objectives:

U
U

O

eticmeasurements.

To introduce the basic principles of all measuring instruments.
Todealwiththemeasurementofvoltage,current,Powerfactor,power,energyandmagn

To understand the basic concepts of smart and digital metering.

Course Outcomes: After completion of this course, the student will be able to

Apply the different types of measuring instruments, their construction, operation and
characteristics

Identify the suitable meters for the measurement of voltage and current
Classify the instruments suitable for typical measurements of power and energy
Make use of suitable bridges for the measurement of R, L and C
Decide transducers and digital meters for industrial applications.

UNIT-I Introduction to Measuring Instruments

SlUnits-Classification—deflecting,controlanddampingtorques—AmmetersandVoltmeters —

PMMC, moving iron type instruments — expression for the deflecting torqueand control

torque — Errors and compensations, extension of range using shunts andseries resistance.
Electrostatic VVoltmeter electrometer type and attracted disc type —
extensionofrangeofE.S.Voltmeters.

UNIT-I1 Potentiometers & Instrument Transformers

PrincipleandoperationofD.C.Crompton’spotentiometer—standardization—Measurement of

unknown resistance, current, voltage. A.C. Potentiometers: polar andcoordinate type’s
standardization — applications. CT and PT— Ratio and phase angleerrors.




UNIT-111 Measurement of Power&Energy

Singlephasedynamometerwattmeter,LPFandUPF,Doubleelementandthreeelementdynamomet
er wattmeter, expression for deflecting and control torques — Extension ofrange of wattmeter
using instrument transformers — Measurement of active and reactivepowers
inbalancedandunbalancedsystems.Singlephaseinductiontypeenergymeter— driving and
braking torques — errors and compensations — testing by phantom loadingusing R.S.S.meter.
Three phase energy meter — tri-vector meter, maximum demandmeters.

UNIT-1V DC&ACBridges
Method of measuring low, medium and high resistance — sensitivityofWheat-stone’sbridge

— Carey Foster’s bridge, Kelvin’s double bridge for measuring low
resistance,measurementofhighresistance—lossofchargemethod.Measurementofinductance-
Maxwell’sbridge,Hay’sbridge,Anderson’sbridge-
Owen’sbridge.Measurementofcapacitanceandlossangle—Desaunty’sBridge-Wien’sbridge—

ScheringBridge.

UNIT-V Transducers
Definitionoftransducers,Classificationoftransducers,AdvantagesofElectricaltransducers,

Characteristics and choice of transducers; Principle operation of LVDT andcapacitor
transducers; LVDT Applications, Strain gauge and its principle ofoperation,gauge factor,
Thermistors, Thermocouples, Piezoelectric transducers, IntroductiontoSmart and Digital
Metering: Digital Multi-meter, True RMS meters, Clamp-on meters,Digital Storage
Oscilloscope.
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