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Course Specification
1. Basic Information
	MEP231
	Measurement and Instrumentation
	4 CH

	Prerequisites
	N.A.

	Number of weekly Contact Hours

	Lecture
	Tutorial
	Laboratory

	1
	0
	3

	Required SWL
	125
	Equivalent ECTS
	5

	Course Content

	Characteristics of Sensors, Flow rate Measurement Principles, Orifice-Meter, Venturi-Meter, Coriolis Flow Meter, Turbine Flow Meter, Rotameter, Velocity Measurements, Pitot Tube, Vane Anemometer, Hot Wire Anemometer, Laser Doppler Anemometer, Particle Image Velocimetry, Pressure Measurement, Manometer, Bourdon Tube Gauge, Piezoelectric Sensor, Temperature Measurement, Thermometer, Thermocouple, Thermistor, Optical Pyrometer, Rotational Speed Meters, Tachometer, Torque  Measurement, Strain Gauges, Gas Analysis, Electro-Chemical Gas Analyzer, Accuracy, Precision, Statistical Methods Error Analysis and Uncertainty.

	Used in Program / Level

	Program Name or requirement
	Study Level

	Mechanical Engineering Requirement
	2

	Manufacturing Engineering Program
	2

	Energy and Renewable Energy Engineering Program
	2

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical Exam
	Final Exam

	20%
	25%
	15%
	40%

	Exam Duration [Hours]
	1
	
	2

	Equivalent to other course in another university

	University
	

	Course code and title
	




2. Course Aims
By the end of the course, the students will be able to:
· Practice knowledge of the concepts of calibration of measuring instruments
· Demonstrate knowledge and understanding of different measuring systems
· Show knowledge of the performance characteristics of measuring instruments and error estimation
· Use and employ appropriate instrumentation to measure various fluid parameters such as: pressure, flow, velocity and temperature as well as force, stress, and strain and make the necessary analysis of combustion gases

3. Program Competencies Served by Course.

· A: Faculty Requirements (A1, A2, A3)
· A1: Identify, formulate, and solve complex engineering problems by applying engineering fundamentals, basic science and mathematics
· A2: Develop and conduct appropriate experimentation and/or simulation, analyse and interpret data, assess and evaluate findings, and use statistical analyses and objective engineering judgment to draw conclusions. 
· A3: Communicate effectively – graphically, verbally and in writing – with a range of audiences using contemporary tools. 

· B: Program Competences (B1m)
· B1m: Model, analyse and design physical systems applicable to the specific discipline by applying the concepts of: Thermodynamics, Heat Transfer, Fluid Mechanics, solid Mechanics, Material Processing, Material Properties, Measurements, Instrumentation, Control Theory and Systems, Mechanical Design and Analysis, Dynamics and Vibrations.
· B2m: Adopt suitable national and international standards and codes to: design, build, operate, inspect and maintain mechanical equipment and systems.
Learning Outcomes (LOs)
	Cognitive Domain

	1
	aquintement the different types of measurements and how to analyze their results

	Psychomotor Domain

	2
	Select proper measurement method and analysiing its results .

	Affective Domain

	3
	Discuss the analyze the measurement results with respect to its precision.








Mapping
	LOs
	Competences 

	
	A1
	A2
	A3
	B1m
	B2m

	Cognitive Domain

	1
	●
	●
	
	●
	●

	Psychomotor Domaine

	2
	
	●
	
	●
	

	Affective Domaine

	3
	
	
	●
	●
	



4. Assessment and Feedback Strategy
· Assignments
· Laboratory Repots
· Written examination (midterm & final) 

5. Teaching and Learning Methods
· Lectures
· laboratory
· Self-learning

6. List of References
· Holman ,J.P., "Experimental Methods forEngineers",McGrawHill,1990.
· Sawhney,  A.K.,"A Course in Mechanical Measurements and Instrumentation", Dhanpat and Sons, Delhi, 1989.
· Doebelin  ,Erest O., "Measurement Systems Application and  Design", McGrawHill,1990









7. Study Plan

	Week
	Course Content
	Lecture
Hours
	Tutorial
Hours
	Lab Hours

	1
	Performance Characteristic of measuring instruments
	1
	-
	-

	2
	Statistical analysis  of errors
	1
	-
	3

	3
	Probability Analysis o f Scattered data
	1
	-
	-

	4
	Pressure Measurements
	1
	-
	3

	5
	Calibration of pressure measuring device
	1
	-
	3

	6
	Flow Measurements :orifice nozzles, venturi,  
	1
	-
	3

	7
	Flow Measurements : turbine flow meters, magnetic flo meters, rota-meters
	1
	-
	3

	8
	Flow Measurements : positive displacement flow meters, ultra-sonicmeters.
	1
	-
	3

	9
	Velocity measurements: Pitot tube, hotwire anemometer
	1
	-
	3

	10
	Temperature Measurements: Thermal expansion thermometers ,bimetallic expansion, resistance thermometers
	1
	-
	3

	11
	Temperature Measurements: thermocouples, thermal radiation thermometers
	1
	-
	3

	12
	Analysis of Combustion Products :props, sample condition, gasanalysis, equipment for measuring O2, CO, CO2, UHC, Nox and Sox
	1
	-
	3

	13
	Force Measurements :weights and springs , calibrating rings, strain and deflection measurements
	1
	-
	3

	14
	Revision
	1
	-
	

	Total Number of Hours
	14
	0
	33




8. Course Content / LO Matrix
	Wk
	Course Content
	1
	2
	3

	1
	Performance Characteristic of measuring instruments
	•
	
	

	2
	Statistical analysis  of errors
	•
	
	

	3
	Probability Analysis o f Scattered data
	•
	
	

	4
	Pressure Measurements
	•
	•
	•

	5
	Calibration of pressure measuring device
	•
	•
	•

	6
	Flow Measurements :orifice nozzles, venturi,  
	•
	•
	•

	7
	Flow Measurements : turbine flow meters, magnetic flo meters, rota-meters
	•
	•
	•

	8
	Flow Measurements : positive displacement flow meters, ultra-sonicmeters.
	•
	•
	•

	9
	Velocity measurements: Pitot tube, hotwire anemometer
	•
	•
	•

	10
	Temperature Measurements: Thermal expansion thermometers ,bimetallic expansion, resistance thermometers
	•
	•
	•

	11
	Temperature Measurements: thermocouples, thermal radiation thermometers
	•
	•
	•

	12
	Analysis of Combustion Products :props, sample condition, gasanalysis, equipment for measuring O2, CO, CO2, UHC, Nox and Sox
	•
	•
	•

	13
	Force Measurements :weights and springs , calibrating rings, strain and deflection measurements
	•
	•
	•

	14
	Revision
	
	
	•



9. Assessment Methods / LO Matrix
	Assessment
	1
	2
	3

	Assignments 
	•
	•
	•

	Lab
	•
	•
	•

	Quizzes
	
	
	

	Mid-Term Exam
	•
	•
	•

	Final Exam
	•
	•
	•



10. Learning Method / LO Matrix
	Learning Method
	1
	2
	3

	Lectures
	•
	•
	•

	Lab
	•
	•
	•

	Practical 
	
	•
	•

	Self-learning
	•
	•
	•
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