	Measurement and transducers
	315018341


Prerequisites:


 315020212 and 315020222

Course Plan:  The course is organized so as to group all the chapters together dealing with measurement and transducers concepts. Thus we will cover the course in the following order:
	Chapter 1


	Measurement Fundamentals 
	· basic and general terms in metrology

· measurement and error 

· measurement standards 

· Units of measurement 

· Measurement system

· Structure of measurement system 

· Methods of measurement 
	1 week



	Chapter 2
	Characteristics of measurement system
	· Static characteristics 

· Dynamic characteristics 
	1 week 



	Chapter3
	Sensing elements
	· Resistive sensing elements

· Capacitive  sensing elements  

· Inductive  sensing elements 

· Piezoelectric  sensing elements 

· Hall effect sensing elements 

· Thermoelectric sensing element 

· Optical  sensing elements 
	3 weeks 



	Chapter 4
	signal conditioning elements
	· Deflection bridges 

· Amplifiers

· Filters 
	2 weeks



	Chapter 5
	Measurement of basic parameters
	· Temperature measurement

· Level & Displacement measurement 

· Pressure measurement

· Flow measurement 

· Force , torque  measurement 

· Velocity and acceleration measurement 
	 3 weeks

	Chapter 6
	Data presentation elements
	· Pointer scale indicators 

· LED 

· Chart recorders 

· oscilloscope; spectrum analyzer
	1 weeks



	Chapter 7
	Data acquisition
	· Typical  Data acquisition  system

· Parallel digital signal

· Serial digital signal 
	1 week



	Chapter 8
	Calibration of measuring elements and instruments
	· Principles of calibration

· Calibration methods 

· Calibration report
	1 week



	Chapter 9
	Electrical measurement
	· Resistance measurement

· Current measurement 

· Voltage measurement

· Power measurement 
	3 weeks




Textbook(s) 
1. Principles of measurement system, John P. Bentley, 4th edition, Prentice Hall, 2005

2. Instrumentation for engineering measurements, James W. Dally, William. Riley, Kennth G. McConnecll.  2ed edition, 

Reference 
1. Experimental methods for engineers, Holman J.P, McGraw-Hill, 6-th edition, 2001. 

2. Modern electronic instrumentation and measurement techniques Albert D. Helfric, Prentice Hall, 1990.          

Homework:

Homework will be assigned each class period. Answers to the problems will either be available from the back of your text or made available. All assignments must be turned in for grading at the beginning of the 2nd class after assignment. Three lowest HW grades will be dropped before computing your semester HW score.
Exams:


You will have two one-hour exams, scheduled as follows:



Exam I:  After completion of ch1,ch2 and 3 .




Exam II: After completion of ch4, ch5, ch6 and 7.

            And you will have one  two- hours  exam:




Final Exam: Comprehensive – Closed book. 

All exams and quizzes will be closed book. If necessary, tables, graphs etc. will be supplied with the exams. 

Grading:   

Project and HW
10 %
Exam I

20 %

Exam II

20 %

Final


50 %

