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Programme on which the course is given


Major or minor element of programme
Department offering the programme


Department offering the course : Academic year/ Level :
Date of specification approval :


Mechanical power, Automotive, Production and Mechatronic Engineering.
N.A.
Mechanical power, Automotive, Production and Mechatronic Engineering.
Mechanical power engineering
Third year
1/2/2018






Title :
Credit Hours :




Measurements
N.A.

A- Basic Information




code : Lecture :




MEP-281
3

Tutorial : 	0



B- Professional Information

Practical  2

Total:  5

1 – Overall aims of course
By the end of the course the students will be able to:
e Practice knowledge of the concepts of calibration of measuring instruments.
e Demonstrate knowledge and understanding of different measuring systems.
e Show knowledge of the performance characteristics of measuring instruments and error estimation .
e 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.
2- Intended learning outcomes of course (ILOs)

a-Knowledge and understanding

a1 - a2 -

Define the sources of various errors, perform calibration and explain the performance characteristics of measuring instruments.
Outline and describe different measuring instruments used to measure pressure, flow, velocity, temperature, forces, stresses and strain and to to analyze the products of combustion gases.

a3 - a4 -

Interpret different techniques employed by various instruments. Describe the selection criteria between different measuring instruments.

b-Intellectual skills


b1 - b2 -


Analyze the theory of operation of different measuring devices. Differentiate between various methods for measuring fluid  parameters.


c-Professional and practical skills

c1 - c2 -

c3 -

Employ an appropriate measuring device and necessary lab equipments Demonstrate and perform experiments in the lab and field within proper technical, safety and ethical framework.
Analyze and estimate errors produced from different measuring devices.


d-General and transferable skills

d1 - d2 - d3 -

Evaluate reports in accordance with the standard scientific guidelines. Asses and perform experiments.
Score and work efficiently within a team.

3- Contents

	
	No
	Course Content
	Lab_ Experiments_
	Lectures_
	Total
	

	
	1
	Performance Characteristics of measuring instruments: calibration, fixed and random errors, error estimation, sensitivity, linearity, dynamic characteristics. .Experiment (1): Statistical analysis of errors. experiment (1):Probability Analysis of Scattered data
	2
	10
	12
	

	
	2
	Pressure Measurements: mechanical pressure transducers, manometers,
elastic pressure measurements, electrical pressure transducers, inductive transducers, piezo-electric transducer, strain gauges. Experiments (2,3): Calibration of pressure measuring device
	4
	10
	14
	

	
	3
	Flow Measurements: orifice nozzles, venturi, turbine flow meters, magnetic flow meters, rota-meters, positive displacement flow meters, ultrasonic meters. Experiments (4,5): Calibrating Different Kinds of flow Meters Fitted on an Experimental flow bench.
	4
	10
	14
	

	
	4
	Velocity measurements: Pitot tube, laser Doppler velocimetry, hot wire anemometer. Experiment (6):Pitot tube velocity survey on a air flow pipe cross- section.
	2
	7
	9
	

	
	5
	Temperature Measurements: Thermal expansion thermometers, bimetallic expansion, resistance thermometers, semi conductor thermometers, thermocouples, thermal radiation thermometers. Experiments(7,8): Performance comparison of various temperature measuring d
	4
	10
	14
	













4- Assessment schedule

	Assessment method
	No
	Description
	Week No
	Weight (%)
	

	Reports
	1
	Experiment(1) Statistical analysis of errors.
	Week 2
	4
	

	Reports
	2
	Experiment (2)Pressure measurements
	Week 3
	4
	

	Reports
	3
	Experiment (3)pressure measurements
	Week 4
	3
	

	Reports
	4
	Experiment(4) Flow measurements
	Week 5
	4
	

	Reports
	5
	Experiment(5) Flow measurements
	Week 6
	4
	

	Reports
	6
	Experiment(6) Pitot-tube velocity survey
	Week 8
	4
	

	Reports
	7
	Experiment(7) Temperature measurements
	Week 10
	3
	

	Reports
	8
	Experiment(8) Temperature measurements
	Week 11
	4
	

	Oral Exam
	9
	Oral exam
	Week 13
	10
	

	Final Exam
	10
	Written exam
	Week 15
	60
	

	Total
	100 %
	



5- List of references

5. 1


5. 2


5. 3







5. 4

Course notes
- Lecture and Experiments Notes: To be handed to the students in parts.

Essential books (text books)
Holman, J.P., "Experimental Methods for Engineers", McGraw Hill, 1990.

Recommended  books
Sawhney, A.K.," A Course in Mechanical Measurements and
Instrumentation",  Dhanpat and Sons, Delhi, 1989.
Doebelin, Erest O.," Measurements Systems Application and Design", McGraw Hill, 1990.
Periodicals, Web sites, … etc
- ----- ----- ----- ----- -----


6- Facilities required for teaching and learning
e Computers
e Laboratories
e Laboratory equipments and measurement instrumentations.
e Teaching Aids(Presentation board, overhead projector, data show)

Course Content/ILO Matrix


	
	Course Content
	a1
	a2
	a3
	a4
	b1
	b2
	c1
	c2
	c3
	d1
	d2
	d3
	

	
	Performance Characteristics of measuring instruments: calibration, fixed and random errors, error estimation, sensitivity, linearity, dynamic characteristics. Experiment (1): Statistical analysis of errors. Experiment (1):Probability Analysis of Scattered data
	•
	•
	•
	
	
	•
	
	
	
	•
	
	
	

	
	Pressure Measurements: mechanical pressure transducers, manometers, elastic pressure measurements, electrical pressure transducers, inductive
transducers, piezo electric
transducer, strain gauges. Experiments (2,3): Calibration of pressure measuring device
	•
	•
	•
	•
	
	•
	•
	
	
	•
	•
	
	

	
	Flow Measurements: orifice nozzles, venturi, turbine flow meters, magnetic flow meters, rota-meters, positive displacement flow meters, ultrasonic meters. Experiments (4,5): Calibrating Different Kinds of flow Meters Fitted on an Experimental flow bench.
	
	•
	•
	
	•
	•
	
	
	•
	•
	•
	
	

	
	Velocity measurements: Pitot tube, laser Doppler velocimetry, hot wire anemometer. Experiment (6):Pitot tube velocity survey on
a air flow pipe cross-section.
	
	•
	
	•
	•
	
	•
	
	•
	•
	•
	
	

	
	Temperature Measurements: Thermal expansion thermometers, bimetallic expansion, resistance thermometers, semi conductor thermometers, thermocouples, thermal radiation thermometers. Experiments(7,8): Performance comparison of various temperature measuring d
	•
	•
	•
	
	•
	•
	•
	
	•
	
	•
	•
	



Course Content/ILO Matrix


	
	Course Content
	a1
	a2
	a3
	a4
	b1
	b2
	c1
	c2
	c3
	d1
	d2
	d3
	

	
	Analysis of Combustion Products: props, sample condition, gas analysis, equipments for measuring O2, CO, CO2, UHC, Nox and Sox, Gas chromatography. Experiment
(9): Using the Orsat Apparatus to Analyze the Products of Combustion Gases Products.
	
	
	•
	
	
	•
	
	
	•
	
	
	•
	

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

	
	Strain and Stress Measurements:
load cells , strain gauges.
	
	•
	
	•
	•
	
	
	
	•
	•
	
	•
	



Learning Method /ILO Matrix


	
	Learning Method
	a1
	a2
	a3
	a4
	b1
	b2
	c1
	c2
	c3
	d1
	d2
	d3
	

	
	Lectures.
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	

	
	Lab. Experiments.
	•
	•
	•
	•
	•
	•
	•
	
	•
	•
	•
	•
	



Assessment Methods /ILO Matrix


	
	Assessment
	a1
	a2
	a3
	a4
	b1
	b2
	c1
	c2
	c3
	d1
	d2
	d3
	

	
	Reports : Experiment(1) Statistical analysis of errors.
	•
	
	
	•
	•
	
	
	•
	•
	
	
	•
	

	
	Reports : Experiment (2)Pressure measurements
	
	•
	
	•
	•
	
	•
	
	
	
	
	•
	

	
	Reports : Experiment (3)pressure measurements
	•
	
	•
	•
	•
	
	
	
	
	
	•
	
	

	
	Reports : Experiment(4) Flow measurements
	
	•
	•
	
	
	•
	
	•
	•
	
	
	•
	

	
	Reports : Experiment(5) Flow measurements
	•
	
	•
	
	•
	
	•
	•
	
	•
	
	•
	

	
	Reports : Experiment(6) Pitot- tube velocity survey
	
	
	•
	•
	•
	
	•
	
	•
	
	
	•
	

	
	Reports : Experiment(7) Temperature measurements
	•
	•
	
	•
	
	•
	
	•
	
	•
	
	
	

	
	Reports : Experiment(8) Temperature measurements
	
	•
	•
	
	•
	
	•
	
	
	
	•
	•
	

	
	Oral Exam : Oral exam
	
	
	•
	•
	•
	
	
	•
	
	•
	•
	
	

	
	Final Exam : Written exam
	•
	•
	•
	
	•
	•
	•
	
	•
	•
	•
	•
	



