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	Introduction/Context
	This lesson will instruct students on the proper procedures needed to inspect, test and service the Positive Crankcase System, and perform needed actions. 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 driveability concerns, safety problems, or create customer satisfaction issues.
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	Task

	
	Inspect, test, and service positive crankcase ventilation (PCV) filter/breather cap, valve, tubes, orifices, and hoses; perform 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, test and service the Positive Crankcase System, perform needed actions, 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
New Generation Science Standards:
HS-PS1-5



INSTRUCTIONAL MATERIALS/TECHNOLOGY 

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

	Ken Pickerill 
	Automotive Engine Performance 
	Fourth 
	Delmar 
	637-640 

	James Duffy 
	Modern Automotive Technology 
	Seventh 
	Goodheart, Wilcox 
	843 

	Jack Erjavic 
	Automotive Technology, A Systems Approach 
	Fifth 
	Delmar 
	1023-1024 




Web Addresses
	Title
	Publisher
	URL

	Today's Class 
	Melior 
	www.todaysclass.com 



Equipment
	Quantity
	Item
	Source

	As Needed 
	5 Gas Analyzer with Ignition Analyzer 
	Sun, Snap-On, OTC 



Content/Presentation/Demonstration Outline
	   Instruct students that no adjustments can be made to the PCV system. Therefore, service to this system involves careful inspection, operation, and replacement of faulty parts. Let students know that some engines use a fixed orifice tube in place of a valve. These should be cleaned periodically with a pipe cleaner soaked in carburetor cleaner. Although there is no PCV valve, explain that this type of system is diagnosed in the same way as those systems with a valve. Tell students that when replacing a PCV valve, they should match the part number on the valve with the vehicle maker's specifications for the proper valve. If the valve cannot be identified, tell them to refer to the part number listed in the manufacturer's service manual. Inform students that using an exact replacement PCV valve is critical to engine performance and emission control.

	   Teach students that if the PCV valve is stuck in the open position, excessive airflow through the valve causes a lean air-fuel ratio and possible rough idle operation or engine stalling. Explain that when the PCV valve or hose is restricted, excessive crankcase pressure forces blowby gases through the clean air hose and filter into the air cleaner. Inform students that worn rings or cylinders cause excessive blowby gases and increased crankcase pressure, which forces blowby gases through the clean air hose and filter into the air cleaner. Also, let students know that a restricted PCV valve or hose may result in the accumulation of moisture and sludge in the engine and engine oil.

	   Instruct students that leaks at engine gaskets, such as rocker arm cover or crankcase gaskets, will result in oil leaks and the escape of blowby gases to the atmosphere. However, explain that the PCV system also draws unfiltered air through these leaks into the engine. Let students know that this action could result in wear of engine components, especially when the vehicle is operating in dusty conditions. Tell students to check all the engine gaskets for signs of oil leaks, and be sure the oil filler cap fits and seals properly.

	   Inform students that the first step of PCV servicing is a visual inspection. The PCV valve can be located in several places. The most common location is in a rubber grommet in the valve or rocker arm cover. It can be installed in the middle of the hose connections as well as directly in the intake manifold. Once the PCV valve is located, tell students to inspect the system by using the following procedure:

	Tell students to make sure all the PCV system hoses are properly connected and that they have no breaks or cracks. Have them remove the air cleaner and inspect the air filter. Explain that crankcase blowby can clog these with oil. Clean or replace such filters. Oil in the air cleaner assembly indicates that the PCV valve or hoses are plugged. Tell them to make sure they check these and replace the valve and clean the hoses and air cleaner assembly. Let students know that when the PCV valve and hose are in satisfactory condition and there was oil in the air cleaner assembly, perform a cylinder compression test to check for worn cylinders and piston rings.

	   Tell students to check the crankcase inlet air filter, which is usually located in the air cleaner. As the filter does its job, it becomes dirty. If it is oil soaked, it is a good indication that the PCV system is not working the way that it should. When the filter becomes so dirty that it restricts the flow of clean air to the crankcase, it can cause the same problems as a clogged PCV valve. So tell students to be sure to check this particular filter when checking the PCV system and replace it as necessary.

	   Inform students to inspect for dirt deposits that could clog the passages in the manifold. Let them know that these deposits can prevent the system from functioning properly, even though the PCV valve, valve filter, and hoses might not be clogged.

	   Instruct students that a rough idling engine can signal a number of PCV valve problems, such as a clogged valve or a plugged hose. Tell students that before beginning the functional checks, double check the PCV valve part number to make certain the correct valve is installed. If the correct valve is being used, have students perform these functional checks: Tell students to disconnect the PCV valve from the valve cover, intake manifold, or hose. Have them start the engine and let it run at idle. If the PCV valve is not clogged, a hissing is heard as air passes through the valve. Tell them to place a finger over the end of the valve to check for vacuum. If there is little or no vacuum at the valve, have them check for a plugged or restricted hose, and replace any plugged or deteriorated hoses. Instruct students to turn the engine off and remove the PCV valve. Tell them to shake the valve and listen for the rattle of the check needle inside the valve. If the valve does not rattle, let them know to replace it.

	   Instruct students that some vehicle manufacturers recommend removing the PCV valve from the rocker arm cover and the hose. Have students connect a length of hose to the inlet side of the PCV valve, and blow air through the valve with their mouth while holding your finger near the valve outlet. Tell them air should pass freely through the valve. If air does not pass freely through the valve, replace the valve. Have students move the hose to the outlet side of the PCV valve and try to blow back through the valve. It should be difficult to blow air through the PCV valve in this direction. When air passes easily through the valve, tell them to replace the valve.

	   Explain to students that the proper operation of the PCV system depends on a sealed engine. Tell them to remember that the crankcase is sealed by the dipstick, valve cover, gaskets, and sealed filler cap. If oil sludging or dilution is noted and the PCV system is functioning properly, inform students to check the engine for oil leaks and correct them to ensure that the PCV system functions as intended. Also, tell students to be aware of the fact that a very worn engine may have more blowby than the PCV system can handle. If there are symptoms that indicate the PCV system is plugged (oil in air cleaner, saturated crankcase filter, etc.) but no restrictions are found, tell students to check the wear of the engine.

	   Instruct students that a four- or five-gas exhaust analyzer can also be used to check the general condition of a PCV system. Tell students to measure and note the analyzer readings with the engine idling. Then, pull the PCV valve out of the engine, but not off the hose. Compare the readings after the PCV valve is removed.

	   Explain that a plugged PCV system will show up on the exhaust analyzer when oxygen and carbon monoxide do not change. Crankcase dilution (excessive blowby or fuel in the oil) will usually show up as an excessive (I % or more) increase in oxygen or a 1% or more decrease in carbon monoxide. Let students know that this is because the excess crankcase fumes will be pulled into and burned in the engine, affecting your readings.




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 / 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.)







