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Suggested Lesson Plan

Course Name	Lesson #


Alternative Fuel and Vehicle Types	Lesson 3

Lesson 3: Alternative Fuel and Vehicle Types
Delivery Time
This lesson contains approximately 4 hours of lecture, demonstration, and lab activities. 
Course Outcomes Supported 
This lesson supports the following course-level learning outcomes. For the complete list, see the NSC Engine Fundamentals Syllabus included in this Teaching Toolkit. 
[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. 
Lesson Learning Outcomes
Following this lesson, the student will be able to:
Identify various fuels and fuel ratings.
Identify importance for hybrid vehicles.
Identify cooling system operation an essential service procedures. 

Instructional Resources
Recommended Textbook(s)
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.
Instructor Reference Materials
· [bookmark: _GoBack]CDX Topics (included in the Toolkit). 
· ALLDATA and SHOPKEY 5 Automotive Resource Websites.
Facilities and Equipment
Microsoft Office (Word, Excel, PowerPoint).
Computer lab.
Laboratory.
Materials and Supplies
Personal Protective Equipment (PPE) for all students. 
Fuel test kit.
Fuel compensation tester.
Coolant hydrometer.
Cooling system test strips.
Coolant pressure tester.
Coolant fluid test kit.
Ultra violet leak detection.
Coolant system components.
Hybrid vehicle for display.
Chassis dyno to demo vehicle operation.
Health, Safety, and Other Issues
Teach proper anti-freeze disposal, ensure students have PPE, and discuss safety regarding the dyno room operation.
Preparation and Setup 
Interaction of the students during the lab activities provides insight into their level of understanding and ability to work through various difficulties in completing the labs.
Tools and equipment should be in the classroom area for lecture and discussion.
Create lecture slides to fit your textbook and style or use publisher supplied slides. 
Prepare any student handouts and resources needed for this course. 
Review Lab Activities, Homework and/or Online Component; choose how to use these resources.
Hybrid car should be on the dyno for the demonstration.
Prepare Assessment tools and related scoring guides, such as a rubric or answer key. (See course syllabus for guidelines).
Lesson Delivery
Topics Covered
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
Lecture/Discussion
Part 1 (approximately 2 hours) 
This part of the session will cover different types of available fuels.
Briefly discuss the refining process, fuel rating systems, fuel quality standards and additives.  Another brief topic will be the introduction of hybrid vehicles and FFV’s.  
A brief demonstration of the hybrid vehicle can be done by doing a walk-around activity and running the hybrid car on the dyno. 

Part 2 (approximately 1 hour) 
· Provide information regarding the cooling system and cooling system servicing. 
Part 3 (approximately 1 hour) 
This section of the lesson will be a combination of instructor led demonstrations regarding cooling system service procedures (see Lab Activity Sheets for Lesson 3) and remainder of class time students can work on assigned labs.

Guide discussion using the following questions:
Describe the various fuels used for ICE’s
Why is there a need for various fuel types?
What are the benefits to a FFV or Hybrid vehicle? 
Why is there a need for a cooling system?
What are the main components of the cooling system?
What is the typical operating temperature of an ICE?
List the various service tools used in cooling system service?
Handouts/References
The following handouts for the labs are included with this Toolkit.
Crossword Puzzle. 
Crossword Puzzle Answer Key.
Lesson 3 Handouts.
Publisher supplied lab activity sheets.
CDX Topics (included in this Teaching Toolkit).
Lab Activities
· Interaction of the students during the lab activities provides insight into their level of understanding and ability to work through various difficulties in completing the labs. 
· Show students a hybrid vehicle, chassis dyno, and coolant service tools including: coolant hydrometer, cooling system test strips, coolant pressure tester, ultra violet leak detection, engines mounted on stands either as cutaways or run stands.
· Demonstrate fuel testing tools: Fuel test kit, fuel compensation tester.
Online Resources
COOLING SYSTEMS:   
http://youtu.be/-p4Ys0PeWjE
http://youtu.be/T_aUg0ABwdQ  
http://youtu.be/4mlAP8b47Wc
http://youtu.be/mA9FemBpphw  
PRESSURE TEST:  
http://youtu.be/lig-9XD-mjY  
http://tinyurl.com/732kgbj   
RADIATOR:
http://youtu.be/90FFgn_PIUg 
http://youtu.be/w9JaiX3EL9A
http://youtu.be/zQ_ImpYlcUI
http://youtu.be/4nUyGjeLpVs
http://youtu.be/WZfxANvK1Zg  
WATER PUMP:  
http://youtu.be/2GPYhQx6aqa
http://youtu.be/2FDTJEemXy0
http://youtu.be/NRFRgHiHnyk
http://youtu.be/bt7_DhsTG_Q    
http://youtu.be/SalZHCrNBc4  
http://youtu.be/SWB6bNWyL04
Drive belt: 
http://youtu.be/ZSTZdTAB_As  
http://youtu.be/cU5lDkHsacM  
http://youtu.be/REanRbFco4k
Tensioner for belt: 
http://youtu.be/_n76-CqvJ2k
THERMOSTAT SERVICE AND TEST: 
http://youtu.be/KQNvGZuoLMU  
http://youtu.be/75bGNu_DyLU  
http://youtu.be/DrCSJpbDCiI  
http://youtu.be/zzS-uNv4GjA  
http://youtu.be/ZgLWR1dCXRM
 COOLING FANS:  
http://youtu.be/J-FQjlPrqrc   
http://youtu.be/gINIzzKZVwI
Coolant SYSTEM testing:  
http://youtu.be/mBXZtfzHhig  
http://youtu.be/YS8zGRfMzqs
CORE PLUGS:  http://youtu.be/ouxbxE-BMNY
BLEED SYSTEM:  http://youtu.be/w17DpGCcRj8
HOSE REPLACEMENT:  
http://tinyurl.com/bsms37b  
http://tinyurl.com/bv4aa93
http://www.youtube.com/watch?v=PRoptTtrMKc  
Homework 
Assign homework activities to reinforce the lesson material. Example homework activities for this lesson come from the recommended textbook. However, substitute comparable chapters from the resource of your choice.
Periodical #1 will be due next week at the start of class session 4
Prepare for Quiz 3 at the beginning class session 4 over chapters 12, 13 and 14.
Read Chapters 15, 16, and 22.
Read and look at the accompanying media for the CDX ASE 8:B and 8:F modules (these topics are found under the engine performance tab) as well as the content for the Engine Cooling and Procedures modules, after reviewing all material then complete the Engine Cooling Module Exam.
Assessments
The following are the assessment standards used by the developing college for the in-class quizzes, the online quizzes and the lab activities. Students are expected to complete the in class quiz with a minimum of 75% accuracy score, and all CDX Topical Quizzes at 75% minimum accuracy score and all class labs within the allotted time for the lab session.
Learning Outcome 1
Outcome: Identify various fuels and fuel ratings.
Assessment: Quiz 3.
Evaluation: Score using prepared answer key.
Standard: Minimum score of 75%.
Learning Outcome 2
Outcome: Identify importance for hybrid vehicles.
Assessment: Quiz 3.
Evaluation: Score using prepared answer key.
Standard: Minimum score of 75%.
Learning Outcome 3
Outcome Identify cooling system operation an essential service procedures. 
Assessment: Quiz 3 and CDX Engine Coolant Module Exam.
Evaluation: Score using prepared answer key.
Standard: Minimum score of 75% on quiz and 80% on CDX Engine Coolant Exam.
About These Materials Copyright
©2015 National STEM Consortium.  
License
[image: ] Unless otherwise specified, this work is licensed under a Creative Commons Attribution 4.0 International License.
[bookmark: _Toc278544250][bookmark: _Toc408778876]Attribution
To attribute this work, use: Eric Erskin.
Citation
To cite this work, use:
Erskin, E. (2015). Engine Fundamentals Course. Electric Vehicle Technology certificate program of the National STEM Consortium. Retrieved from http://oli.cmu.edu.
Accessibility
The NSC has made every effort to create accessible materials, following best practices and Americans 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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