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	Introduction/Context
	This lesson will instruct students on how to perform cylinder power balance test and determine necessary action. Knowledge of this technique 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 safety problems and create customer satisfaction issues.
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	Task

	
	Perform cylinder power balance test; 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 perform a cylinder power balance test, determine necessary action, 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
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
New Generation Science Standards:
HS-PS2-1.
HS-PS3-3.



INSTRUCTIONAL MATERIALS/TECHNOLOGY 

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

	Ken Pickerill 
	Automotive Engine Performance 
	Fourth 
	Thomson Delmar 
	109-110 

	Tim Giles 
	Automotive Service: Inspection, Maintenance and Repair 
	Third 
	Thomson Delmar 
	786 



	Software



	Title
	Version
	Source

	Today's Class 
	 
	[bookmark: _GoBack]www.todaysclass.com 



Equipment
	Quantity
	Item
	Source

	As Needed 
	Engine Analyzer 
	Snap On, OTC 

	As Needed 
	Scan Tool 
	Snap On, OTC, Matco, NAPA 




Content/Presentation/Demonstration Outline
	   Instruct students that the engine/cylinder power balance test checks the efficiency of individual cylinders. If the vacuum test (covered in Task 6) revealed a cylinder that was an inefficient vacuum pump, that cylinder can be identified by the power balance test.

	   Explain to students that the test is performed with an engine analyzer and with the engine at normal operating temperature. Inform students that many engine analyzers have the ability to test cylinder power balance using one of several methods performed either automatically or manually by the technician.

	   Let students know that the test requires the analyzer to be connected to the vehicle's primary and secondary ignition system. In addition, let students know that certain components may need to be disconnected or disabled while performing the various tests. TELL STUDENTS TO REFER TO THE EQUIPMENT MANUFACTURER'S OPERATING INSTRUCTIONS WHEN MAKING CONNECTIONS AND DISABLING SPECIFIC CONTROLS ON THE ENGINE.

	   On computerized engine systems, inform students that certain idle, timing, fuel mixture, and/or emission controls will have to be disabled during the tests so the vehicle's system will not attempt to compensate for what the engine analyzer is doing. Depending on the type of analyzer, one method of performing a power balance is to physically interrupt the cylinder firing so spark is not delivered to the spark plug. This creates a total shutdown of that cylinder, resulting in what should be a noticeable rpm drop. Hand-held scan tools used with computer-controlled engines also have power balance test capability.

	   Instruct student that some computerized engine analyzers perform a non-intrusive test (not cutting off spark and fuel) by calculating each cylinder's power contribution using a complex algorithm that looks at the crankshaft speed variance between cylinder firings. In other words, it will compute and display any momentary change of crankshaft speed due to a problem cylinder. Explain to students that under normal operating conditions as each cylinder fires, the rotational speed of the crankshaft will stay relatively constant between cylinder firings. If a problem in a cylinder were present that would reduce power output, the crankshaft speed will slow momentarily at the point the problem cylinder was to fire. Let students know that the crankshaft speed will increase once the next normal firing cylinder provides the power. The analyzer detects this crankshaft speed change and will average it into an equation for the duration of the power balance test, thus identifying the problem cylinder without having to interrupt spark or fuel.

	   Instruct students that when an engine analyzer is performing the test, it will cancel the cylinders one at a time, recording the rpm drop for each one. Upon completion, it will compare the test results relative to that engine. Explain that any rpm drop that is inconsistent with the other cylinders will be identified as being from a cylinder with a weaker power contribution. Let students know that some computerized engine analyzers incorporate additional functions, such as vacuum and exhaust change per cylinder, as they perform the cylinder power balance tests. This can be helpful when locating fuel delivery problems on a per-cylinder basis.

	   Inform students that the amount of rpm drop per cylinder depends on the size and type of engine. A four-cylinder engine will have more of an rpm drop per cylinder as compared to a V-8 engine. If there is very little rpm drop when the cylinder is canceled, that particular cylinder is not contributing to engine power.

	   Let students know that the analyzers will interrupt power to the cylinder for only several seconds to avoid catalytic converter contamination or damage. Inform students that if they are performing the test manually, be sure to limit the amount of time the cylinder is canceled to only 5 to 10 seconds. Also, allow an equal amount of time before canceling the next cylinder.

	   Inform students that any cylinder that is below performance standards will need further inspection. A weak cylinder can be caused by an ignition problem, fuel delivery, or a mechanical condition. Variations in rpm drop between cylinders should be less than 5%. A compression test or leakage test (covered later) can be performed to pinpoint problems located by the power balance test.




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 methods 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 / 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 / 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.)







