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	Introduction/Context
	This lesson will instruct students on how to inspect and replace A/C compressor drive belts, pulleys, and tensioners, and determine necessary action. 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.

	Prepared By
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	Date:

	
	
	

	Grade Level
	No. Students
	No.IEP's:
	Lesson Length:

	
	 
	 
	



	
	Task

	
	Inspect and replace A/C compressor drive belts, pulleys, and tensioners; determine necessary action.



	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 inspect and replace A/C compressor drive belts, pulleys, and tensioners, determine necessary action, and pass a written exam on the task with 100% by the end of the course.



Content:
	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 3
RST 11-12 4
N-Q-3
N-Q.1




INSTRUCTIONAL MATERIALS/TECHNOLOGY 
Teacher Designed Materials and Other Handouts
	Instructor should use the content section on this plan to create a handout for the students.



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

	Motor Information Systems 
	ASE Test Preparation Guide 
	2009 
	Prentice Hall/Pearson 
	456-457 

	Mark Schnubel 
	Automotive Heating and Air Conditioning Shop Manual 
	2009 
	Delmar 
	77-80 



Web Addresses
	Title
	Publisher
	URL

	Today's Class 
	Melior 
	www.todaysclass.com 



Equipment
	Quantity
	Item
	Source

	
	
	



Content/Presentation/Demonstration Outline
	   Instruct students that the compressor and clutch work together to develop and maintain optimum system pressures. When either unit fails, the system cannot operate. Tell the students that the clutch, which drives the compressor, is belt-driven by the engine crankshaft on the vast majority of vehicles. Some Hybrids have electrically driven compressors. A worn or incorrectly adjusted drive belt or a slipping clutch reduces compressor efficiency and system performance suffers.

	   Explain that some engine systems use a single, long serpentine belt to drive accessories while others use several drive belts. With either type, tell students to check for glazing, deterioration, cracking, or fraying, and to replace as needed. Also, age-replace belts at 48,000 miles (76,000 km), or 4 years, or the recommended interval, and to check for improper tension, be sure and check with a tension gauge.

	   Inform students on how to replace a V-type drive belt. Tell students to do the following: * Loosen the belt-drive unit and rotate it to relieve belt tension, and then slip the belt off of the pulleys. * Install the new belt, making sure the V-shape of the belt rests in the pulley groove. * Rotate the drive unit to tighten belt tension, tighten fasteners to specified torque.

	   Inform students on how to replace a serpentine drive belt. Have students do the following: * Attach a breaker bar or suitable tool to the adjustment socket on the tensioner. * Swing the breaker bar to move the tensioner pulley and relieve belt tension, and hold it in that position, then slip the belt from the pulleys and release the tensioner. * Fit the new belt by routing it around all the accessories, then lever the tensioner down and slip the belt onto the tensioner pulley. * Once the belt is in place, tell students to remove the lever so the tensioner pulley applies the correct tension.

	   Instruct students to check specifications for the correct replacement belt. A correctly installed V-belt should ride on the sides of the pulley, not the bottom. Explain that the top of the belt should be flush with or not more than about 0.06 inch (1.5 mm) above the top of the pulley grooves. Tell students that with dual drive belts, replace both belts as a set if one is bad, because the other probably is too, and tension will be unequal on mismatched belts. Inform them that when installing a serpentine belt, be sure its grooves contact all the pulleys correctly.

	   Instruct students on how to replace a Belt Tensioner. Have them do the following: * Remove the belt from the idler pulley first, and then remove the belt from the other pulleys, * Disconnect and remove and/or set aside any components hindering tensioner removal. * Remove the tensioner assembly from the mounting bracket, then remove the pulley bolt and remove the pulley from the tensioner. * Install the pulley and pulley bolt in the tensioner. Tighten the bolt to proper torque specifications * Install the tensioner assembly to the mounting bracket. An indexing tab is generally located on the back of the tensioner to align with the slot in the mounting bracket. Tighten the nut to proper torque specifications. * Replace any components that were removed.

	   Let them know that the above procedure is typical for replacing an automatic belt tensioner. Tell them to always follow the particular manufacturer's recommended procedures for each vehicle,




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 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.)







