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First : Course Information:

	· Course Number:  0402458
	·  Course Title: 
Internal Combustion Engines

	·  Credit Hours: 3
	· College: Engineering

	· Pre-requisite: 
Thermodynamics II
	· Department: 
Mechanical Engineering

	· Instructor: Prof. M. Abu-Zaid
	· Semester & Academic Year:
1st   2019/2020

	· The time of the lecture: 
12:30 – 2:00 Mond. And Wend.
	· Office Hours: 
11:00-12:00 Sun. Tues. and Thurs.
11:00 – 12:30  Mon. and Wends.


Second : General  Course Description 
.Combustion engines. Types of  internal combustion engines. Four stroke and two stroke engines. Characteristics of internal combustion engines.  Engine testing equipment. Measurements of torque, power, Air and fuel consumption, Thermal efficiency. Air-Fuel ratio. Volumetric  efficiency. Performance rating. Variable speed and various load tests. Energy balance calculations. Ideal air standard Otto cycle. Ideal standard Diesel cycle. Combustion and flame. Combustion chemistry. Normal and abnormal combustion in internal combustion engines. Fuel and additives. Characteristics of Petrol and Diesel fuels. Engine emissions. Cooling system. Spark ignition system. Principle of carburetor. The compression ignition engines. Fuel injection system. Knock in S.I. and C.I. engines. Octane and Cetane numbers.
Third : Course  Objectives 
· To provide a good understanding of the fundamentals aspects of reciprocating engines, design, testing, and emissions formation
·  To present a fundamental development of thermodynamics, heat transfer, and fluid mechanics underlying the operation and design of combustion engines.
· To provide the background in combustion and fuel chemistry.
· To provide information to examine parameters effecting engine performance and improve engine design technology. 
  Fourth: Expected Learning Outcomes 
· Students will be able to describe the basic operation of different internal combustion engines including the method of combustion, engine speed control and all of the major components.
· Students will be able to conduct performance analysis of internal combustion engines.

· Students will be able to conduct complete thermodynamic analyses of of internal combustion engines.

· Students will be able to quantify of air-fuel ratio, mixing, and combustion temperature on emissions, and emissions control.
· Students will be able to conduct laboratory tests on internal combustion engines.
Fifth : Course Plan  Distribution & Learning  Resources
	Learning Resources  
	Topics to be Covered
	Week

No.

	Text book
	    Combustion engines. Types of internal     combustion engines.
	1. 

	Secondary References as shown in the last page of

this detailed syllabus
	    Four stroke and two stroke  engines
	2. 

	
	    Characteristics of internal                         combustion engines. Engine testing          equipment
	3. 

	
	    Measurements of torque, power, Air  and      fuel consumption, Thermal efficiency. Air-     Fuel ratio. Volumetric  efficiency
	4. 

	
	     Performance rating. Variable speed         and load tests. Energy balance                 calculations
	5. 

	
	      Ideal air standard Otto cycle. Ideal          standard Diesel cycle
	6. 

	
	     Combustion and flame. Combustion        chemistry. Normal and abnormal             combustion in internal combustion engines.
	7. 

	
	     Fuel and additives. Characteristics of      Petrol and Diesel fuels.
	8. 

	
	     Engine emissions. Cooling system.            Spark   ignition system. Principle of        carburetor.
	9. 

	                                
	    The compression ignition engines. Fuel                 injection system
	10. 

	      
	    Knock in S.I. and C.I. engines. Octane     and Cetane numbers.
	11. 

	
	
	12. 

	
	
	13. 

	
	
	14. 

	
	
	15. 

	
	
	16. 


Sixth : Teaching Strategies  and Methods   
	Teaching Strategies and Methods
	No 

	Lecturing and explanation of the material, and solving examples in the class, from the mentioned references. Discussions with the students.
	1

	Explain transparent related to internal combustion engines.
	2

	
	3

	
	4

	
	5


Seventh : Methods of Assessment 

	Proportion of Final Evaluation
	Evaluation    Methods of 
	Week & Date
	No.

	% 25
	Exam. 1
	Week 6 (30-10-2019)       
	1.

	% 25
	Exam. 2
	Week 12 (11-12-2019)
	2.

	% 50
	Exam. Final    
	Week 17
	3.

	
	
	
	4.

	
	
	
	5

	
	
	
	6

	(100%)
	
	Total


Eighth : Required Textbooks 

- Primary  Textbook: 
· E. Obert. Internal Combustion Engines and Air Pollution. Harper and Row Publishers, 1988.
          - Secondary References: 
· Rajput. Internal Combustion Engines, 2016.

· Ganesan. Internal Combustion Engines. 4th edition, 2010, Mc Graw-Hill, Inc....
· Willard  Pulkrabek. Engineering Fundamentals of  the Internal Combustion Engines.
Ninth : General  Instructions 
	Additional Notes, Office hours, Incomplete Exams, Reports, Papers,  …etc
	No 

	                                Office Hours: 11:00-12:00 Sun. Tues. and Thurs.
                                       11:00 – 12:30  Mon. and Wends.

	1

	
	2

	
	3

	
	4

	
	5


