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	Introduction/Context
	This lesson will instruct the student on how to describe the operational characteristics of a hybrid vehicle drive train. 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. Entry level technicians need to be able to perform this task to 100% accuracy. Incorrectly performing this task can lead to an automobile accident or create customer satisfaction issues.
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	Task

	
	Describe the operational characteristics of a hybrid vehicle drive train.



	No.
	Objective

	1
	Given the proper tools and instruction, the student will be able to describe the operational characteristics of a hybrid vehicle drive train, and pass a written test covering the task with 100% accuracy by the end of the course.



Connections:
	Skills Standards:
OH  001  
OH  002 
OH  003
OD  002
OD  003
OD  005
Common Core Technical Standards:
TD-SYS-2
New Common Core Standards:
RST 11-12.2
RST 11-12 3
New Generation Science Standards:
HS-PS2-5.
HS-PS3-3.



INSTRUCTIONAL MATERIALS/TECHNOLOGY 
Teacher Designed Materials and Other Handouts


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

	Giles
	Automotive Service Inspection, Maintenance, Repair
	4th
	Delmar
	1362



Web Addresses
	Title
	Publisher
	URL

	Today's Class 
	Melior 
	www.todaysclass.com 

	9thGenerationCivic
	Honda
	http://www.9thgencivic.com/forum/hybrids-cng/136-hondas-integrated-motor-assist-explained.html



Equipment
	Quantity
	Item
	Source

	
	
	




Content/Presentation/Demonstration Outline
	Explain to students that some hybrid vehicles have used CVT or conventional automatic transmissions, but many other hybrids use a unique transmission.  Instruct them that the hybrid drive system used in Toyota, Lexus, and Ford Escape vehicles uses a planetary gearset to transmit power between one or two motors, the engine, and to the drive wheels. Let them know that this arrangement provides a constantly variable transmission and a torque converter is not needed. Tell students that depending on the manufacturer or vehicle, it is called a hybrid transaxle, a final drive, or a power split device.

	Instruct students that the engine speed is controlled using drive-by-wire rather than a mechanical throttle connection. Tell them computers calculate the best conditions for emissions and economy and control the transaxle, mixing input from the engine and motor(s) to balance the demands of electrical generation and power.

	Explain that a conventional automatic transmission planetary gearset has one input and three possible outputs. A hybrid planetary transaxle has three inputs and one output. Instruct them that low speed power is provided by an electric motor, which can supply maximum torque from a standing start. As torque from the electric motor declines, tell them that an internal combustion engine (ICE) provides supplemental power.

	Instruct students that Integrated Motor Assist (commonly abbreviated as IMA) is Honda's hybrid car technology. It uses both a gasoline engine and a thin, compact permanent magnet electric motor/generator mounted between the engine and transmission to act as a starter motor, engine balancer, and assist traction motor. Let them know that the internal combustion engine (ICE) provides all the power needed for most driving situations. 

	Explain that when additional power is needed, such as under initial acceleration from a stop, during passing or when climbing grades, the integrated electric motor/generator performs in ways similar to a supercharger, seamlessly kicking in to supply additional power. Instruct students the motor/generator also functions as a high-speed starter and as a generator for battery charging during regenerative braking. Let them know that a nickel-metal-hydride (NiMH) battery pack is used in all Honda hybrids, and it features stable output characteristics regardless of the state-of-charge status. Inform students it is also extremely durable, designed to last 10 years under normal driving conditions.

	Instruct students that vehicles equipped with IMA also incorporate an 'idle-stop' feature. Explain that as the vehicle comes to a stop, the engine automatically shuts off to save fuel and minimize emissions. Tel them the electric motor rapidly restarts the engine as soon as the brake pedal is released. 





Applications/Practice
	1
	Refer to content




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 will be utilized to chart student progress on the task. Questioning techniques will be utilized as necessary to demonstrate student comprehension / depth of knowledge. 2/ 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 2/ 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.)









