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	EE416 Instrumentation and Measurements

	Lecture Schedule
	As per timetable
	Semester
	Fall 2012

	Pre-requisite
	NS-125 Applied Physics
	Credit Hours
	3

	Instructor(s)
	1- Syed Mohsin Ali, section A

2- Fahad Ali, section B

3- Khan M. Nazir, section C,D   
4- M. Arif Saeed ,section E   
	Contact
	
fahad.ali@umt.edu.pk

Khan.nazir@umt.edu.pk" 
syed.mohsin@umt.rdu.pk

fahad.ali@umt.edu.pk

Khan.nazir@umt.edu.pk

       arif.saeed@umt.edu.pk

	Office
	S3/36
	Office Hours
	See office door

	Teaching Assistant
	None
	Contact
	N/A

	Course Description
	The course will cover; Precision measurements terminologies including resolution, sensitivity, accuracy, and uncertainty; engineering units and  standards; principles of different measurement techniques; instruments for  measurement of electrical properties, pressure, temperature, position, velocity, flow rates (mass and volume) and 

concentration; systems for signal processing and signal transmission; modern 

instrumentation techniques; static and dynamic responses of instrumentation and 

signal conditioning; basic data manipulation skills using personal computers and 

graphs; data acquisition systems; principles of operation, construction and working 

of different analog and digital meters, oscilloscope, recording instruments, signal 

generators, transducers, and other electrical and non-electrical instruments; types 

of bridges for measurement of resistance, inductance, and capacitance; power and 

energy meters; high-voltage measurements.
The course directly contributes to objectives a, d, e and f of the HEC Electrical Engineering Curriculum.


	Expected Outcomes
	Upon completion of this course, students will:

· Have good understanding of instrumentation and measurements.

· Have familiarity with state of the art technologies in process control measurements.

· Understand the principles and methodologies of electrical, mechanical and optical parameters.
· Become familiar with different test instruments.
· The course strongly supports expected outcomes a, b, d, g and i of the HEC Electrical Engineering Curriculum.

	Textbook(s)
	Recommended Text: 

1- Electronic Instrumentation and Measurement Techniques, W.D. Cooper & A.D. Helfrical.
2- Process Control Instrumentation Technology Eighth Edition by Curtis Johnson. 
Reference: 

1- Measurements and Instrumentation Principles by Alan S Morris 
2- A course in Electrical Measurements and Instrumentation by J.B Gupta

	Grading Policy
	· Assignments & Quizzes: 20%

· Midterm: 20%

· Lab:20%

· Final Exam: 40%


Course Schedule

	Lecture
	Topics
	Textbook (TB) /
Reference (Ref) Readings

	1-2
	Introduction, Characteristics of Instruments and Measurement Systems, 
	TB1:Ch1

	3-4
	Errors in Measurement
	TB1:Ch 1

	5-6
	Units and Dimensions, Dimensional Analysis, Standards of Measurements,  Principles of Different Measurement Techniques
	TB1:Ch 2,3

	7-8
	Classification of measuring Instruments. Principles of Operation, construction and working of different analog meters, Voltmeter, Ammeter.
	TB1: Ch 4

	9-10
	Ohmmeter,  Multi-meter meter , Megger,  Calibration of DC instruments .  
	TB1: Ch 4

	11-12
	AC Indicating Instruments, Thermo instruments.

	TB1:Ch 4

	13-14
	 Electrodynamometers type Watt meters, Watt hour meters, Power factor meters, Instrument Transformers, Potentiometer,
	TB1:Ch 4

	15-16
	Types of bridges for measurement of resistance, inductance and capacitance.
Mid Term Exam
	TB1:Ch 5

	17-18
	Electronic Instruments, Principle of operation, construction and working of digital meters, Ramp type, Dual slop, Successive approximation voltmeters. Digital meter resolution
	TB1:Ch 6
Internet 

	19-20
	Principle of operation, construction and working of oscilloscope, recording instruments, signal generators.
	Internet

	21-22
	Analog signal conditioning, RC Filters

Use of Op-amp for signal conditioning
	TB2: Ch2

TB2: Ch2 

	23-24
	Use of Op-amp for signal conditioning
	TB2: Ch2

	25-26
	Digital Signal Conditioning, DAC, ADC.

Data acquisition systems
	              TB2: Ch3



	27-28
	Sensors(Thermal, optical, pressure, temperature, position, velocity, flow rates)
	TB2: Ch4,5,6

	29-30
	High-voltage measurements
Final Term Exam
	internet


