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COURSE SPECIFICATION


		Course Title:

		Advanced methods of measurements



		Course Code:

		PRE612



		Department Offering the Course:  

		Production Engineering and Mechanical Design



		Last Date of Approval:  

		13/ 5  /2012





A- COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3cr-hrs.



		2

		Exam. Hours

		3 hrs.



		3 

		Contact Hours

		Lecture:3hrs/week.



		3

		Program(s) in which the course is offered. (If general elective available in many programs indicate this rather than list programs.)

		Production Engineering and mechanical design.



		4

		Level at which this course is offered.

		Level 612



		5

		Pre-requisites course.

		Metrology & Calibration + Maintenance  



		6

		Pre-requisites by Topic

		 Measuring Systems - Design of Instruments



		7

		Coordinator

		Prof. Dr.Ahmed Mahmoud Easa + Dr. Fawkia Ramadan Gomaa



		8

		External Evaluator(s)

		Prof. Dr.





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

Advanced treatment with  measuring instruments and measuring groups - Design of measuring  instruments –  Measuring errors and its static analysis – Calibration of measuring tools- Miscellaneous measurements – Sensors and transducers –  Strain gauges and its use. 

B.2. Course Objectives:

The objective of this course is to build the capacities of the students to conduct quantitative research through application of advanced measuring methods and the analysis of classical model. Targets also includes, but not limited to:


1. Design the instruments, and collect primary data and analyze the measuring results.

2. Be able to present data; and


Have hands on both advanced measuring methods and advanced computer programs  for monitoring the instrument under operating conditions.


3. B.3. Relationship between the course and the programe 

		Field

		National Academic Reference Standard(NARS)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programme Academic Standards that the course contribute in achieving

		A1, A2

		B1, B3

		C1,C2

		D2, D4





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		A-1. Understand theory, basics and practices of mathematics, sciences and various production engineering technologies. 

		a-1-1)Use concepts, principles and theories related to instruments sensors ,technique of monitoring and analysis.



		

		A-2 Know the exchangeable effect among the production engineering practices and reflection on the environment

		a2-1) Discuss and apply advanced technology related to measuring technique



		Intellectual skills

		B-1 Analyze and evaluate the data and use them to solve the production engineering problems.

		b-1-1) Apply the principle of mathematics, science and advanced technology measurements in monitoring problem and solving.



		

		B-3)  Deal with different and contradicting knowledge to solve the problems

		b-3-1)Assess risks in professional practices of advanced measurements.



		Professional skills

		C-1) Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply production engineering techniques

		c-1-1) Use a wide of equipments, techniques and apply analytical technique.



		

		C-2) Write and evaluate technical reports

		c-2-1) Apply specialized report for estimation internal damping using vibration analysis.



		General skills

		D-2 Apply information technology tools related to specific production engineering discipline. 

		d-2-1) Use information technology of advanced measuring methods to serve the development of professional practice.



		

		D-4). Use different resources to obtain knowledge and information. 

		d-4-1) Make a decision for choice technique based on combination of skill and experience.





B.5. Syllabus to be Covered:


		Week No.

		Contents


		ILOs covered by this topic



		1

		A basic understanding of selected advanced measuring technique and its applications.

		a-1-1, a-2-1, b-1-1, b-3-1, c-1-1, c-2-1



		2

		Static characteristics of instruments

		a-1-1, a-2-1, b-1-1, b-3-1, c-1-1



		3

		Measuring groups.

		a-1-1, a-2-1, b-1-1, b-3-1, c-1-1,c-2-1



		4

		Design of measuring instruments.

		a-1-1, a-2-1, b-1-1, b-3-1, c-1-1, c-2-1



		5

		Static analysis of measuring errors.

		a-1-1, a-2-1, b-1-1, b-3-1, c-2-1, , d-2-1, d-4-1



		5

		Calibration of measuring tools.

		a-2-1, b-3-1, c-2-1, , d-2-1, d-4-1



		6

		Strain measurements using strain gauge (principle-application)

		a-1-1, a-2-1, b-1-1, c-1-1, c-2-1, d-4-1



		7

		Miscellaneous measurements.( Sensors , transducers and piezoelectric accelerometers(installation-displacement probes Eddy current-proximity probes 

		a-1-1, a-2-1, b-1-1, c-1-1 , d-2-1 



		8

		Miscellaneous measurements.( Sensors , transducers and piezoelectric accelerometers(installation-displacement probes Eddy current-proximity probes 

		a-1-1, a-2-1, b-1-1, c-1-1 , d-2-1



		9

		Theory of operation ,mounting methods

		a-1-1, a-2-1, b-1-1, c-1-1, d-2-1, d-4-1 



		10

		Introduction to modal testing, modal analysis and operation modal analysis

		a-1-1, b-1-1, b-3-1, c-1-1, c-2-1, d-2-1, d-4-1



		11

		Mobility measurement ,coherence measurement, Nyqust measurement and frequency response measurements

		a-1-1, b-1-1, b-3-1, c-1-1 ,c-2-1, d-2-1, d-4-1



		12

		Measuring dynamic characteristic of materials

		a-1-1, a-2-1, b-1-1, b-3-1, c-1-1, c-2-1, c-2-1



		13

		Fault measurements in  rotating machine

		a-1-1, a-2-1, b-1-1, b-3-1, c-1-1, c-2-1, d-2-1, d-4-1



		14

		Permanent vibration measurements(points of measurement ,direction of measurements).

		a-1-1, a-2-1, b-1-1, b-3-1, c-1-1, c-2-1, d-2-1, d-4-1



		15

		Prepare specialized reports for estimation internal damping of materials.

		a-1-1, a-2-1, b-1-1, b-3-1, c-1-1, c-2-1, d-2-1, d-4-1





B. 6.  Teaching and Learning Methods: 


		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures, Exercises and Technical Reports.

		a-1, a-2, b-1, b-3, c-1, c-2, d-2, d-4 

		a-1, a-2, b-1, b-3, c-1, c-2, d-2, d-4





B. 7.  Assessments: 


Student assessment methods:


		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Written exam

		a-1, a-2, b-1, b-3, c-1, c-2, d-2, d-4

		a-1, a-2, b-1, b-3, c-1, c-2, d-2, d-4





Weighting of assessments:

		Mid-Term Examination                                      

		· %



		Final-Term Examination                                     

		100   %



		Oral Examination                                                

		· %



		Practical Examination                                         

		· %



		Semester Work  

		· %



		Other Types of Assessment                                   

		· %



		Total   

		100 %





B.8. List of References: 


Essential books (text books): 


1.Ernest O. Doebelin " Measurement Systems Application and Design" Fourth 


   Edition ,Tata , McGraw Company Limited,2000.

2.D.M.Anthony," Engineering Metrology ",Pergamon Press, New york,1987.


3.E.O. " Control System Principles and Design," Wiley , New York, 1985.


4 John wiley&Sone “Vibration Monitoring and diagnosis” New York1979


          5. Steve Mackay “Practical Machinery vibration analysis and predictive         


             maintenance 2004 New York.


        Course Notes  


           Experimental Modal Testing

Periodicals, Web sites, Course notes,  etc:          

         - Elementary Quantitative Analysis: Theory and Practice, W. J. Blaedel and V. W. Meloche.


           -Error Analysis, http://science.widener.edu/svb/stats/error.html, Scott Van Bramer.

           -Error Analysis, http://teacher.nsrl.rochester.edu/phy_labs/AppendixB/AppendixB.html.

B. 9. Facilities Required for Teaching and Learning: 

       Indicate requirements for the course including size of classrooms and laboratories

    (i.e.; classrooms, metrology and computer laboratories,.etc.).


1. Classroom.


      2. Data show.
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Course coordinator


Prof. Dr. Ahmed M. Easa.

Dr. Fawkia Ramadan Gomaa 
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