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Introduction to Gasoline	Lesson 8

Lesson 8: Introduction to Gasoline
Delivery Time
This lesson contains approximately 240 minutes of lecture and lab. 
[bookmark: _GoBack]Course Outcomes Supported 
This lesson supports the following course-level learning outcomes. For the complete list, see the NSC Engine Performance I Syllabus included in this Teaching Toolkit. 
Following successful completion of this course, the student will be able to: 
· Use appropriate attire and protective equipment. 
· Operate equipment according to safety protocols.
· [bookmark: _Toc382581929]Demonstrate proper shop safety practices while in the labs.  
· Identify and explain operation of fuel injection systems. 
Diagnose fuel and ignition faults. 
Lesson Learning Outcomes
Following this lesson, the student will be able to:
Describe gasoline grading system.
Describe gasoline chemical composition.
Describe various safety precautions when handling gasoline.
Instructional Resources
Recommended Textbook(s)
Halderman, J. (2010). Advance Fuel and Emissions (chap. 17 -18). Upper Saddle River, NJ: Prentice Hall.  ISBN: 9781256691938
Engine Performance Lab activity sheets, Pearson Education.
CDX Automotive: Online Interactive Automotive Program. (2013). CDX Light Vehicle. Burlington, MA: Jones & Bartlett Learning. ISBN: 9781449664695
Additional Textbooks
Johansson, C. (2008). Auto Engine Performance and Drivability. (3rd ed.). Tinley Park, IL: Goodheart-Wilcox. ISBN: 9781605250540
CDX Automotive. (2013). Fundamentals of Automotive Technology: Principles and Practice. Burlington, MA: Jones & Bartlett Learning. ISBN: 9781449624118
Duffy, J. (2013). Modern Automotive Technology (chaps. 1 & 3) (8th ed.). Tinley Park, IL: Goodheart-Willcox.  ISBN:  9781619603707
Recommended Materials
ALLDATA & ShopKey Pro Service information database.
Instructor Reference Materials
CDX Topics.
Facilities and Equipment
Microsoft Office (Word, Excel, PowerPoint).
Computer lab.
Laboratory.
3 or 4 ICE run stands (depending on the size of the class). 
3 or 4 lab vehicles for the different lab activities.
Materials and Supplies
DMM.
Graduated cylinders.
Infrared pyrometer.
Lab scope.
Scan Tool.
Vacuum pump.
Miscellaneous test leads.
Various fuel samples (dry gas can be used to create various alcohol fuel ratios). 
Kent-Moore fuel composition tester J-44175.
Fuel test kits (BG Products or OTC).
Sealable glass containers that are typically used in chemistry or biology labs for storing gasoline samples.
Health, Safety, and Other Issues
PPE and lab facility exhaust evacuation system.
Proper containers for gasoline storage - Use sealable glass containers that are typically used in chemistry or biology labs for storing gasoline samples. 
Fire prevention and control procedures for students and staff.
Caution around hot exhaust components. Care must be taken to prevent burns from hot exhaust components. 
Proper shop exhaust system is critical for the number of engines and vehicles running in the lab.
Preparation and Setup 
Create lecture slides to fit your textbook and style or use publisher supplied slides and for chapters 17 -18. The class will be in three parts, part one consist of 2 hours of lecture, part 2 is ½ hour demonstration, and part three is a lab.
Create or assign the publisher provided quiz covering oxygen sensor, chapters 17 and 18 of the Pearson textbook. 
Make sure that the needed tools and equipment are in the classroom or lab for the assigned activities. 
Assess and utilize the online resources as required. 
Review Lab Activities, Homework and/or Online Component; choose how to use these resources.
Prepare any additional handouts/references not included in this toolkit.
Prepare any assessment tools and related scoring guides that are not supplied, such as a rubric or answer key (see course syllabus for guidelines). 
Lesson Delivery
Topics Covered
1. Gasoline quality indicators and rating system.
1. Gasoline refining process.
1. Gasoline safe handling concerns.
Lecture/Discussion
Part 1 (approximately 2 hours) 
Administer a quiz covering oxygen sensors, chapter 17 and 18 of the Pearson textbook. 
Lecture on Gasoline using the slides and images from the textbook publisher. Schedule about 2 hours for this lecture while allowing 10 minute breaks.
Identify gasoline quality indicator.
Identify precautions that need to be followed when handling and working with gasoline.
Explain how oxygenated fuels can reduce CO exhaust emissions.
Part 2 (approximately ½ hour) 
Demonstrate two processes of checking alcohol content of the gasoline.
Using water and a graduated cylinder.
Using the Fuel Compensator tester to test the Reid Fuel Vapor Rating of the gasoline.
Using a container of dry gas will allow the instructor to create various blends of fuel to make samples for testing during the student demonstrations.
Conduct a fuel test demonstration using the fuel test kit from BG Products, Part No. 995 or the OTC 7670 Gasoline Quality Testing kit or similar.
Part 3 (approximately 1.5 hour) 
Recommend keeping student groups to a maximum of three (3) students.
Allow students to complete the lab activity for this lesson as well as any other unfinished lab activities.
Handouts/References
Publisher supplied lab activity sheets.
CDX Topics (included in this Teaching Toolkit).
Lab Activities
Two Lab activities provided by textbook publisher (Pearson Education).
Work on unfinished lab activities from lesson 4-6.
Online Coursework
Various YouTube videos regarding Gasoline:   
www.epa.gov/otaq/fuels/gasolinefuels/inde   
www.howstuffworks.com/gasoline    
www.elmhurst.edu/~chm/vchembook/514gasoline 
 http://en.wikipedia.org/wiki/Gasoline
http://www.popularmechanics.com/cars/alternative-fuel/news/2690341
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.
Have students read through the modules watch the media segments and complete the topical quiz and the end of the module.
CDX Engine Performance A8, Fuel Systems A8: 1 
Have students read and study chapter on Gasoline and prepare for a quiz in the next class period.
Complete LabActivity1_Gasoline Information provided by textbook publisher (Pearson Education).
Have students read and study following topics in preparation for the next class (Chapters 19 in Advanced Fuel and Emissions textbook):
Fuel Pumps.
Lines.
Filters.
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 quizzes with a minimum of 75% accuracy score and all class labs within the allotted time for the lab.
Learning Outcome 1
Outcome: Describe gasoline grading system.   
Assessment: Quiz.
Evaluation: Answer key or self-correcting test.
Standard: Minimum score of 75%.
Learning Outcome 2
Outcome Describe gasoline chemical composition.
Assessment: Quiz.
Evaluation: Observation and Lab sheet answer key.
Standard: Minimum score of 75%
Learning Outcome 3
Outcome Describe various safety precautions when handling gasoline.
Assessment: Quiz.
Evaluation: Observation and Lab sheet answer key.
Standard: Minimum score of 75%
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Citation
To cite this work, use:
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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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