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 A- Basic Information

	Title:
	Measuring Instruments and Measurements
	Code:
	M 905

	Credit Hours:

	Tutorial:
	0
	Lecture: 
	2
	Total:
	2


B- Professional Information
1 - Overall aims of course

This course is taught to all M.Sc. students registered at the mechanical engineering department. It’s designed to overview the methodologies of measuring and processing of data collected from measurement process. The course aims to give students as a researchers the principles of different instruments calibration and to help them installing the necessary data collection systems needed during their future studies, by developing better understanding of measurements and measuring principles suitable for the pre-defined variables with training to prepare such techniques and introducing the ability to interface the measuring devices with computers. By the end of the course the students will be also able to analyze the experimental data and perform the necessary error analysis with help of statistical programmes, such as SPSS Statistics ver. 20.

2- Intended learning outcomes of course (ILOs)

a. Knowledge and understanding:
Students completing this postgraduate course will have the confidence to develop new ideas and implement real measurement systems making them of considerable value for purposes of both research and industry. 

By the end of this course student must be able to: 

a.1 discuss the facts and concepts of measurement and instrumentation and define both static and dynamic characteristics of measurement system 
a.2 redraw the elemental diagram of any measuring device
a.3 define the different types of instruments
a.4 define the requirements for the installations of different instruments for temperature, pressure, flow, load and level measurement 

a.5 determine measurement errors and calculate the uncertainty due to data analysis,

a.6 reduce measurement system errors and reduce or remove the signal noise 
a.7 establish a complete system of online data collection with help of instruments interface with computer  


b.  Intellectual skills

By the end of this course student must be able to: 

b.1 determine the suitable measurement instruments for specified conditions
b.2 Write data sheet 
b.3 Perform statistical analysis of the measured data
b.4 Remove noise from data using data processing based on filtering and smoothing 
c-  Professional and practical skills

c.1 Proper selection of measuring instruments specified applications. 

c.2 Calibrate measuring instrument

c.3 Diagnose problems of measuring instruments
c.4 Assemble data collection system for purpose of monitoring or control the process. 
d-  General and transferable skills

d.1 Present and analysis of data on a scientific way

d.2 Discuss results and obtain conclusions

d.3 Work successfully as a part of a team  
d.4 Preparing a scientific report.      
3- Contents
	Topic
	No. of Hours
	Lecture
	Tutorial/Practicl

	General measurement system 
	3
	1
	-

	Statistical treatment of data


	3
	1
	-

	Temperature Measurements 
	9 
	3
	-

	Pressure measurements
	6
	2
	-

	Flow measurement
	6
	2
	-

	Load cells and force measurement.
	6
	2
	-

	Level measurement
	6
	2
	-


4– Teaching and learning methods

4.1- Lectures 

4.2-independent study with open discussion 
5- Student assessment methods

5.1 Written exams 
to assess the understanding of mechanics of machines and the ability of the analysis of vibrations systems and balancing of unbalanced mechanical systems.

5.2 Oral Discussions 
to assess the students ability on discussions on subjects related to the course contents,

5.3 Class work
to assess the discussion of the technical reports assignments and measuring the ability of handling and solving mechanics of machines problems.
Assessment schedule

Assessment (Final Written Exam)

17-02-2013
Weighting of assessments

Written Final Exam



 
100
%

6- List of references

6.1- Course notes

NA
6.2- Essential books (text books)

1. Regtien, P., Heijden, F.V., Kosten, M., Otthius, W., “Measurement science for engineers”,  Butterworth-Heinemann, 2004 (ISBN: 9781903996584)

2. Bentley, J.P., “Principles of measurement systems”, 4th ed., Pearson Education Limited, 2005 (ISBN: 0 130 43028 5).

3. Holman, J.P., "Experimental Methods for Engineers", McGraw-Hill, Inc., 8th ed., 2011.

6.3- Recommended books

1. Rabinovich, S.G., “Measurement errors and uncertainty: theory and practices”, 3rd ed., Springer, 2005.

2. Wilson J.S. (Editor –in- Chief), “Sensor technology handbook”, Elsevier, 2005 (ISBN: 0-7506-7729-5).

3. Boyes W. (Editor), “Instrumentation reference book”, 3rd ed., Elsevier Science, 2003.

4. Fraden, J., “Handbook of Modern Sensors: Physics, Designs, and Applications, 3rd ed., Springer-Verlag, 2004. (ISBN: 0387007504)

5. Morris, A.S., “Measurement and Instrumentation Principles”, Butterworth-Heinemann, 2001. (ISBN 0 7506 5081 8)

6. Sydenham, P.H., Thorn, R. (Editors), “Handbook of measuring system design”, Wiley, 2009.

7. John G. Webster (Editor), "The Measurements, Instrumentation and Sensors Handbook," Electrical Engineering Handbook Series, CRC Press, 1999.

6.4- Periodicals, Web sites, … etc

7- Facilities required for teaching and learning

Teaching facilities (whiteboard, presentation board, data show)

Course coordinator: Dr. Ali Mahmoud Ali Attia
Head of Department: Prof. Hesham Mohamed El-Batsh 
Date: / /

