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Course Name	Lesson #


Engine Fundamentals	Syllabus

[bookmark: _Toc382581911]Part 1: Course Information
[bookmark: _Toc382581912]Course Overview 
[bookmark: _Toc382581913]Basic Information
College: 
Department: 
Semester: 
Instructor: 
Office: 
Office Hours: 
Office Telephone: 
Email: 
[bookmark: _Toc382581914]Description
Engine Fundamentals is the first of two courses that cover the automotive internal combustion engine (ICE). This course presents engine theory and operation and studies the various engine designs utilized today. Studies will include component inspection and precision measuring. The course will also cover all related items including gaskets, lubricants, sealants, coolants utilized in modern engines.
[bookmark: _Toc382581915]Prerequisites 
Automotive Systems is a prerequisite for this course.
In addition to the course prerequisite, students should be proficient in English and basic Algebra, for example: Combined English Language Skills Assessment (CELSA) score of 50 or higher, or Academic Proficiency Test (APT) score of 80 or higher, or college basic English and Algebra courses.
[bookmark: _Toc382581916]Course Materials
Recommended Textbooks
Halderman, James. (2010). Automotive Engines: Theory & Servicing Package (7th ed.). Upper Saddle River, NJ: Prentice Hall.  ISBN-13:  978 -1-25-669281-2.
Duffy, James. (2013). Modern Automotive Technology, (8th ed.). Tinley Park, IL: Goodheart-Willcox. ISBN: 9781619603707.

Recommended Materials

Engine Fundamentals LabPacket. Pearson Education.
ASE Test Preparation Guide. Pearson Education. ISBN: 9780135040256.
CDX Automotive. (2011) CDX Automotive Access Pack. Burlington, MA: Jones & Bartlett Learning. ISBN 9781449614997.
CDX Automotive. (2013). CDX Light Vehicle Automotive online course. Burlington, MA: Jones & Bartlett Learning. ISBN 9781449664695. 
CDX Automotive. (2014). CDX Fundamentals of Automotive Technology. Burlington, MA: Jones & Bartlett Learning. ISBN 9781449624118.
[bookmark: _Toc382581920]Course Structure
This course is designed to provide a hybrid experience, including both face-to-face and online activities. Activities to be completed online and face-to-face will be updated weekly and provided as a supplement to the course syllabus.
Contact time will be divided in the following way:
85% face-to-face
15% online.
Face-to-face Sessions
Laboratory and In-class work will emphasize skill attainment and content mastery. 
Online Sessions
Online sessions will include content and activities from CDX, simulated lab activities, and other open source resources. The instructor will list any Internet components such as YouTube videos on the course website with other course materials. Online modules in Platform+, a free online learning environment, will be assigned to support specific lessons. Online modules provide extra instruction and practice for key concepts, and will be graded as homework assignments. 
[bookmark: _Toc382581923]Technical Requirements
Internet connection.
Access to college Learning Management System, college email account and CDX.
Microsoft Office (Word, PowerPoint, and Excel). These will be available on computers at the college.
[bookmark: _Toc382581924]Part 2: Learning Outcomes
Following successful completion of the Engine Fundamentals course, the student will be able to:
[bookmark: _Toc382581925]Safety
Understand safety regulations and their importance. 
Use appropriate attire and protective equipment. 
Operate equipment according to safety protocols.
[bookmark: _Toc382581926]Technical Literacy
[bookmark: _Toc382581927]Read, interpret, and use technical documents for equipment and components within a mechanical system.
Mathematics
Use basic algebra to solve problems involving engine performance.
[bookmark: _Toc382581928]Mechanical Systems
· Demonstrate proper shop safety practices while in the labs. 
· Identify tools used for common engine repair. 
· Describe the major engine operating systems and their function. 
· Identify engine configurations. 
· Describe engine components and their functions. 
· Describe operation of active engine mounts. 
· Describe engine lubricants and sealing systems. 
· Demonstrate use of precision measuring equipment. 
· Demonstrate basic engine diagnosis including compression and leak down testing. 
· Perform cooling and lubrication testing and service. 
Describe fasteners and torque requirements and procedures
[bookmark: _Toc382581930]Part 3: Course Calendar
The course calendar below provides a schedule of lessons with an outline of topics covered. Activities, assignments, and assessments will be explained in detail throughout the course. Please contact the instructor with questions.
[bookmark: _Toc382581931]Lessons 1: Introduction and Safety	
[bookmark: _Toc382581932]Introduction to the course: syllabus, structure, expectations, policies, and procedures
Introduction to learning systems
Blackboard Learning Management System
CDX Learning system
SP2 Safety certification modules
SP2 Pollution training certification modules
Lab: Safety and basic tools
1. Shop safety
1. Hand tool safety
1. Fasteners and thread repair
1. Basic measurement tools
Lessons 2: Engine Measurements	
1. [bookmark: _Toc382581933]Engine design
1. Basic 2-stroke principles
1. Basic engine components
1. Engine power transfer
1. Basic principles of the rotary engine
Engine calculations and measurements
1. Two stroke cycle
1. Rotary engine cycle
1. Rotary/piston engine comparison
1. Rotary engine power pulses
1. Engine output
[bookmark: _GoBack]Power ratings
Lesson 3: Alternative Fuel and Vehicle Types	Date
1. Identify various fuels and fuel ratings
1. Gasoline fuel
1. Biodiesel
1. Natural gas
1. Hydrogen fuel cells
1. Diesel-electric hybrid
Cooling systems
1. Types of cooling
1. Basic cooling system components
1. Checking and adjusting coolant
1. Testing cooling system pressure
1. Removing and replacing the radiator
Lesson 4: ICE lubrication system and engine diagnosis	Date
1. Lubrication system components
2. 	Engine oil 
1. Terms
Purposes
Classifications
3.    Lubrication system diagnosis
4.     Diagnosis of engine mechanicals using basic testing methods
Lesson 5: In vehicle engine service	Date
1. Basic servicing concerns
1. Thermostat
1. Water pumps
1. Intake manifolds
1. Cam timing
1. Replacing the timing belt
Lesson 6: ICE cylinder head and valves	Date
1. Cylinder head basics
1. Components
General Service Concerns
Related components to cylinder head
Lesson 7: Pistons, rings and connecting rods used in a typical ICE	Date
1. Preparation for the ASE Certification A1 exam
ICE Pistons
1. Design
1. Function
1. Essential service procedures
ICE Piston rings
1. Design
1. Function
1. Essential service procedures
ICE Connecting rods
1. Design
1. Function
1. Essential service procedures
[bookmark: _Toc382581938]Lesson 8: ICE engine blocks – part 1	Date
1. Preparation for ASE Engine Repair Certification
1. Engine blocks
a. Types
b. Materials
c. Design
Precision measurement procedures on the ICE block
Service procedures in preparation for ICE reassembly
[bookmark: _Toc382581939]Lesson 9: ICE engine blocks – part 2	Date
1. Preparation for ASE Engine Repair Certification
1. Precision measurement procedures, continued 
1. Service procedures for ICE reassembly
[bookmark: _Toc382581940]Lesson 10: Ice engine blocks – part 3	Date
1. Preparation for ASE Engine Repair Certification
1. Precision measurement on the ICE block
1. Service procedures for ICE reassembly
1. Engine boring
1. Ridge reaming
1. Deglazing hones
[bookmark: _Toc382581941]Lesson 11: Overview and servicing ICE crankshafts	Date
1. Preparation for ASE Engine Repair Certification
1. ICE crankshaft
1. General servicing of ICE crankshaft
1. General servicing of balancing shafts
ICE bearings
1. Construction
1. Essential servicing concerns
4.    Gaskets used in the typical modern ICE
5.    Sealers used in the modern ICE
Lesson 12: ICE balancing, blueprinting, assembly, and testing	Date
1. Preparation for ASE Engine Repair Certification
Purpose for engine balancing
Design engine blue printing
Engine assembly procedures
Dyno testing
[bookmark: _Toc382581943]Lesson 13: ICE fasteners	Date
1. SAE vs. Metric fasteners 
1. Ratings
1. Classifications difference
Torque rating
Types of fasteners and where they are used
Common coatings used on fasteners used on the ICE

[bookmark: _Toc382581944]Lesson 14: Lab practical examinations	Date
1. Install a heli-coil following proper procedures
2.   Measure various engine bolts following proper procedures

[bookmark: _Toc382581945]Lesson 15: Final written examination	Date
1. Complete final written examination

[bookmark: _Toc382581946]Part 4: Grading Information 
[bookmark: _Toc382581949]Midterm Exam
There is one midterm, worth 15% of the final grade. 
Final Exam
There will be a comprehensive final exam worth 20% of the final grade. 
[bookmark: _Toc382581953][bookmark: _Toc382581950]Laboratory Exercises
Laboratory exercises measure skills and abilities relating to knowledge learned in class and will be worth 50% of the final grade.
[bookmark: _Toc382581951]Quizzes
Quizzes on assigned material will be designed for review and evaluation of learning and will be worth 10% of the final grade. 
[bookmark: _Toc382581952]Homework
Doing work outside of class is critical to success. Homework is graded and is part of the lab and assignments section below.
Class Participation
Class participation is important and will be worth 5% of the final grade. 
Grading Breakdown
Midterm	 		15% 
Final Exam			20%
Lab and assignments	50% 
Professionalism		15%
NATEF check sheet must be complete before Final Exam

Grading Scale
Lab and assignments, midterm, professionalism, and a final exam are all graded and given points toward the final grade. 
Grade	Points
A 	90-100
B	80-89
C 	70-79
D 	60-69
F 	59 and below

[bookmark: _Toc382581956]Late Work
Late work will not be accepted unless it is pre-approved by the instructor. All graded work will be posted in the college learning management system with 48 hours of due date.

[bookmark: _Toc382581957]Part 5: College Policies and Resources 
[bookmark: _Toc382581958]Policies
[bookmark: _Toc382581959]Attendance
[bookmark: _Toc382581960]Academic Integrity
[bookmark: _Toc382581961]Campus Civility
[bookmark: _Toc382581962]Resources
[bookmark: _Toc382581964]Counseling 
[bookmark: _Toc382581965]Veterans
Students with Disabilities 

[bookmark: _Toc382581966]About These Materials
[bookmark: _Toc382581967]Copyright
[bookmark: _Toc382581968]© 2015 National STEM Consortium.
The National STEM (Science, Technology, Engineering, and Mathematics) Consortium (NSC), a collaborative of ten colleges in nine states, was funded by a Trade Adjustment Assistance Community College and Career Training (TAACCCT) grant from the U.S. Department of Labor to develop new workforce training programs in technical fields. For more information about NSC, visit the NSC website: http://www.nationalstem.org. 
License
[image: ] Unless otherwise specified, this work is licensed under a Creative Commons Attribution 4.0 International License. 
[bookmark: _Toc382581969]Attribution and Citation
[bookmark: _Toc382581970]To attribute this work, use: Ivy Tech Community College.
To cite this work, use:
Ivy Tech Community College. (2015). Syllabus. Engine Fundamentals. Electric Vehicle Technology certificate program of the National STEM Consortium. Retrieved from http://oli.cmu.edu. 
[bookmark: _Toc278544252][bookmark: _Toc279058029]Accessibility
The NSC has made every effort to create accessible materials, following best practices and American with Disabilities Act (ADA) guidelines. For example, to ensure screen reader systems can work with these materials, we write using plain English, heading styles in outline structure, simple layout, minimal tables and charts, bulleted and numbered lists, high-contrast colors, standard fonts, white space for ease of reading, and so on. For more information about ADA compliance, see the 2010 Design Standards on the ADA website: http://www.ada.gov/2010ADAstandards_index.htm.
Disclaimer
This workforce solution was funded by a grant awarded by the U.S. Department of Labor’s Employment and Training Administration. The solution was created by the grantee and does not necessarily reflect the official position of the U.S. Department of Labor. The Department of Labor makes no guarantees, warrantees, or assurances of any kind, express or implied, with respect to such information, including any information on linked sites and including, but not limited to, accuracy of the information or its completeness, timeliness, usefulness, adequacy, continued availability, or ownership. 
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