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	Introduction/Context
	This lesson will instruct students on how to identify hybrid vehicle A/C system electrical circuits, plus service and safety precautions. Knowledge of these techniques and the skills required to correct problems associated with this task are necessary for a student to acquire if they wish to compete for high paying, high skilled jobs in an automotive repair facility. Students need to be able to perform this task to 100% accuracy. Incorrectly performing this task can lead to climate control concerns, safety problems, or create customer satisfaction issues.
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	Task

	
	Identify hybrid vehicle A/C system electrical circuits, service and safety precautions.



	No.
	Objective

	1
	Given the proper tools and instructions from a vehicle manufacturers shop manual or automotive computer software program, students will be able to identify hybrid vehicle A/C system electrical circuits, plus service and safety precautions, and pass a written exam on the task with 100% by the end of the course.



Connections:
	Skills Standards:
OH  001  
OH  002 
OH  003
OD  002
OD  003
OD  005
OL   002
Common Core Technical Standards:
TD-SYS-2
TD-HSE-2
New Common Core Standards:
RST 11-12 3
RST 11-12 4
N-Q-3
N-Q.1
New Generation Science Standards:
HS-PS2-5.
HS-PS3-3.
HS-PS3-5.



INSTRUCTIONAL MATERIALS/TECHNOLOGY 
Teacher Designed Materials and Other Handouts
	Instructor can copy the content section of this plan to use as a handout for the students.




Textbooks and Workbooks
	Author
	Title/ISBN No.
	Edition
	Publisher
	Pages

	Erjavec/Arias 
	Hybrid Electric and Fuel Cell Vehicles 
	2007 
	Delmar 
	279 

	Paul Weissler 
	Motor Magazine 
	April 2009 
	Hearst 
	22 




Web Addresses
	Title
	Publisher
	URL

	Today's Class 
	Melior 
	www.todaysclass.com 




Content/Presentation/Demonstration Outline
	   Instruct students that Hybrids are equipped with air conditioning systems with either a belt-driven or an electrically powered A/C compressor. The electrical units are powered by high-voltage and all precautions should be taken to work safely with these units. TELL STUDENTS TO ALWAYS WEAR LINEMAN'S GLOVES WHEN INSPECTING OR SERVICING HIGH-VOLTAGE AIR CONDITIONING SYSTEMS.

	   Explain to students that all air conditioning diagnosis and service on a hybrid vehicle are the same as that for a conventional vehicle. The exceptions are the special needs of the electric compressor, if the vehicle has one.

	   Inform students that like ail high-voltage systems, the cables to the compressor will be orange and there will be caution labels affixed to the compressor (tell students to RESPECT THE VOLTAGE!)

	   Let them know that these compressors require a different type of refrigerant oil (POE, Polyol Ester). The oil not only serves as a lubricant but it also must be able to insulate the motor's electrical components from the compressor's housing. Tell students to always refer to the service manual to identify the proper oil for the compressor.

	   Instruct students that the operation of the air conditioning system may affect the stop-start feature. If the A/C is turned on, the engine may not shut down when the vehicle comes to a stop. Explain that this occurs mostly on hybrids with a belt-driven compressor, but can occur on others if battery voltage is low and the engine is needed to drive the generator and recharge the battery pack. Let them know that when the compressor is driven by the engine, there will be no cooling if the engine is shut down.




Applications/Practice
	1
	Refer to Content for practice applications.



Evaluation and feedback Prior to Testing or Lab Work
	1
	Objective 1/ Formative assessment / Instructor will observe students as they practice the procedure to assure correct procedure and safety practices are being followed. A checklist should be utilized to chart student progress on the task. Questioning techniques will be utilized as necessary to demonstrate student comprehension / depth of knowledge. 4/ Adaptations and/or accommodations for special needs students will be added if required.




STUDENT ASSESSMENT: (Assess student progress with performance criteria.)
	1
	Objective 1/ Summative assessment / written test questions on stated objective / depth of knowledge 4/ adaptation and / or accommodations for special needs students will be added if required.



	IMPACT--Reflection/Analysis of Teaching and Learning: (How did students progress in relation to the state objectives? Was the instruction successful? Analyze samples of student work, particularly that which is unsatisfactory, for the purpose of planning further instruction.)






	REFINEMENT--Lesson Extension and Follow-up: (To be filled in as the lesson is modified during initial planning and/or during the teaching learning process.)







