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Short course description:

Introduction, battery, starting system charging system, lighting system, ignition system, electronic fuel injection, 
Course Objectives:

· An introduction to automotive electrical systems to explain the basic principles of electricity, defined the terms used to describe electricity, the basic types of electrical circuits.
· Explain the purpose of a battery, basic parts of an automotive battery, the chemical reaction that occurs to produce current in battery, describe the different types of ratings used with batteries, and inspection of it.
· To understand the starting system, list of components, circuit and control circuit, different types of magnetic switches and starter drive mechanisms, operation of the starter motor.
· To be familiar with the charging system its components and principle of operation and service.
· Explain the operating principle of  the lighting systems, the different types of headlights and how they are controlled.
· Describe the three major functions of an ignition system, operating conditions of an engine that affect ignition timing, two major electrical circuits used in ignition systems and their common components.
Course contents:

	Subject
	Lectures/week
	   Note

	PART ONE: INTRODUCTION 
· Electrical Fundamentals.
· Insulators, Conductors, Semiconductors.
· Voltage, Current, Resistance.
· Electrical circuits.
	
	

	PART TWO: THE AUTOMOTIVE BATTERIES
· Purpose of Battery.
· Battery Construction.
· Cycling.
· Electrochemical Reaction (Charging, Discharging).
· Electrolyte (Specific Gravity of Electrolyte).
· Factors Affecting Charging.

· Causes of Battery Charging.
	
	

	First Exam
	
	

	PART THREE: STARTING SYSTEM
· Design and components.
· Starter Circuit.
· Operating Principle.
· Starter Motor Drive Mechanisms.

· Permanent Magnet Starter Motor.

· Starting Safety Switch.

· Starting System Testing.
	
	

	PART FOUR: CHARGING SYSTEM
· Purpose.
· Alternating Current Charging Systems.

· AC Generator Construction.
· AC Generator Operation:
-      DC Rectification.

· Voltage Regulation.

· Field Circuits.

· Electronic Regulation.

· Computer Regulation.

· Indicators.

· General Testing Procedures.
	
	

	PART FIVE: LIGHTING SYSTEMS
· Lamps.
· Headlights:

· Sealed-Beam Headlights.

· Composite Headlights.

· High-Intensity (HID) Headlights.

· Dimmer Switches.

· Headlight Circuits.

· Automatic Light Systems.

· Adaptive Headlights.

· Headlight Service (Replacement, Adjustment).

· Interior Light Assemblies.

· Rear Exterior Light Assemblies (Turn, Stop, and Hazard Warning Light Systems).
	
	

	Second Exam
	
	

	PART SIX: IGNITION SYSTEMS
· Purpose of Electrical System.

· Ignition Timing.

· Basic Circuitry.

· Ignition Components.

· Spark Plugs.

· Triggering and Switching Devices.

· Engine Position Sensors (Magnetic Pulse Generator, Metal Detection Sensor, Hall-Effect Sensor, Photoelectric Sensor, Timing Advance).

· Distributor Ignition System Operation.

· Electronic Ignition System Operation.
	
	

	PART SEVEN: ELECTRONIC FUEL INJECTION (EFI)
· Types of Fuel Injection.
· Basic EFI (Powertrain Control Module, System Operation) 

· Fuel Injectors.

· Idle Speed Control.

· Throttle Body Fuel Injection.

· Port Fuel Injection.

· Sequential Fuel Injection Systems.

· Central Multiport Fuel Injection.

· Gasoline Direct – Injection System.

· Input Sensors (Air Flow Sensor, Air Temperature Sensor, Mass Airflow Sensor, Manifold Absolute Pressure Sensor, Oxygen Sensor, other EFI Sensors).

· Electrical Instrumentation.
	
	

	Final Exam
	
	


Learning Out comes:

1. Knowledge and understanding: This could be tested throughout exams and discussion in classroom.   

2. Intellectual skills: During the course many oral quizzes and discussions may take place. 

3. Subject specific skills: Every topic in this course is a specific skill in analyzing,  understanding and solving problems faced. 
4. Transferable skills: This includes instructors teaching, working and research experiences.  

Teaching methods:

· Lectures: Three hours-lectures- per week will be given to students.

· Demonstration
· Tutorials

· Laboratories

· Case Study: Some practical case studies will be given during the course.

· Assignments: One assignment will be given by the end of each chapter.     

 Grading policy:

Exams: 

	First Exam 


20% 

	Second Exam 


20%  

	Final Exam 


50% 

	Projects and assignments   
10% (before the final exam)


Textbook: Automotive Technology. 4th Edition. Jack Erjavic
References: Automobile Electrical and Electronic Systems. 3ed Edition. Tom Denton.
