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 A- Basic Information

	Title:
	Internal Combustion Engines
	Code:
	M 1332

	Credit Hours:

	Lect.:
	3
	Tutorial: 
	2
	Lab.
	1
	Total:
	6


B- Professional Information
1 - Overall aims of course

By the end of the course the students will be able to:

1. Classify types of internal combustion engines 

2. Demonstrate different terminology used to define performance of internal combustion engines

3. Predict required engine performance parameters (fuel consumption, engine power, engine efficiencies).

4. Predict heat release model, heat transfer model, engine thermal balance for internal combustion engine.

5. Define the measuring device and instrumentation for engine testing 

6. Define and solve problems in I.C.E. engineering applications

7. Share ideas and work in a team in an efficient and effective manner under controlled supervision or independently.

2- Intended learning outcomes of course (ILOs)

a. Knowledge and understanding:
By the end of this course student should be able to: 

a.1 Classify ICE and know different components of I.C.E.

a.2 Analyze different engine cycles; standard and actual cycles of I.C.E.

a.3 Describe combustion process within engine cylinder (diesel and gasoline)
a.4 Determine engine performance.

a.5 Define parameters for engine testing  

b.  Intellectual skills

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

b.1 Analyze problems in I.C.E performance

b.2 Evaluate engine performance

b.3 Conclude solutions and demonstrate creative thinking.

c-  Professional and practical skills

c.1 Use appropriate measurement devices for engine testing.

c.2 Design and perform experiments in the laboratory and in the field with proper technical, safety and ethical framework.

c.3 select different engines for different applications.

c.4 Select different operating conditions for different engines. 

d-  General and transferable skills

d.1 Write reports in accordance with the standard scientific guidelines.

d.2 Present reports, discuss results and defend his/her ideas.

d.3 Work coherently and successfully as a part of a team in assignments.

3- Contents
	Lect. No.
	Topic
	No. of

Hours
	Lecture
	Tutorial

Practical

	1
	Definition and classification of ICE. Standard and actual engine cycles. 
	6
	3
	3

	2
	Automotive fuels and internal combustion engines; types, properties. Fuels for properties for diesel and petrol engines. 
	6
	3
	3

	3
	Combustion in spark ignition engines. Flammability limits and delay periods. Normal combustion and abnormal combustion in SIE. Detonation control. 
	6
	3
	3

	4
	Octane number; BASF (or CFR) engine for octane number estimation. Fuels for SIE and fuel characteristics improving.
	6
	3
	3

	5
	Combustion in CIE: Normal combustion and delay period. Diesel knock, cetane number and its measurement.
	6
	3
	3

	6-8
	Engine performance: engine performance parameters, tests of internal combustion engine, engine performance mapping.  
	18
	9
	9

	9-10
	Mixture preparation in SIE. Fuel systems, simple carburetor, types of carburetors and components of carburetor. 
	12
	6
	6

	10-11
	Mixture preparation in diesel engines. Fuel injection system and its components. Advanced fuel systems for diesel engine. 
	12
	6
	6

	13
	Supercharging of internal combustion engines: definitions, volumetric efficiency, methods of supercharge, and supercharge impact on engine efficiency.
	6
	3
	3

	14
	Engine emission, major emissions and methods to control.
	6
	3
	3

	15
	Engine modeling: calculation of cylinder pressure and gases temperature and heat release model. Types of models used for engine combustion simulation. 
	6
	3
	3

	
	Total
	90
	45
	45


4– Teaching and learning methods

4.1- Lectures
4.2- Laboratory  

4.3- Tutorials and discussion sessions

5- Student assessment methods

5.1 Written exams 
To assess the understanding of the scientific background.

5.2 Oral Discussions 
To assess the skills of analysis and discussion,

5.3 Class work
Reports discussion and assignments to assess the solidity of conjunction between theories in one side and mathematical problems and real cases from the other side.
6- List of references

6.1- Course notes

NA

6.2- Essential book (text books)

1. Stone R., Introduction to Internal Combustion Engines, 3rd ed. 1999, SAE. 

6.3- Recommended books

1. Ferguson, C.R. Kirkpatrick, A.T., Internal combustion engines: applied thermo-sciences, John Wiley & Sons, 2001

2. Heywood, J.B., Internal Combustion Engines Fundamentals, McGraw-Hill, 1988.

3. Pulkrabek, W.W., Engineering fundamentals of the internal combustion engine, Prentice Hall, 2004.

6.4- Periodicals, Web sites, … etc

1. Combustion and Flame 

2. Progress in Energy and Combustion Science

3. J SAE

4. ASME Trans. - Journal of Power and Energy

5. ASME Trans. - Journal of Fluids Engineering

6. Int Journal of Vehicle Design

7. MTZ
7- Facilities required for teaching and learning

Teaching facilities (whiteboard, presentation board, data show)

C- Assessment and grading 
Assessment schedule

	Mid-term exam                            
	Week 7

	Quizzes                               
	Random 

	Oral exam.                                      
	Week 15

	Final exam                                  
	According to Faculty exam plan


Weighting of assessments

	Assignments 
	10 %

	Mid-term Exam. 
	10 %

	Oral Exam. 
	10 %

	Reports

Final Exam. 
	10 %

60%

	total 
	100 %
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Head of Department: Prof. Hesham Mohamed El-Batsh 
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