Perform cooling system pressure and dye tests to identify leaks; check coolant condition and level; inspect and test radiator, pressure cap, coolant recovery tank, and heater core; determine necessary action
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	Introduction/Context
	This lesson will instruct students on how Perform cooling system pressure and dye tests to identify leaks; check coolant condition and level; inspect and test radiator, pressure cap, coolant recovery tank, and heater core, 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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	Grade Level
	No. Students
	No.IEP's:
	Lesson Length:

	
	 
	 
	


	
	Task

	
	Perform cooling system pressure and dye tests to identify leaks; check coolant condition and level; inspect and test radiator, pressure cap, coolant recovery tank, and heater core; 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 cooling system pressure and dye tests to identify leaks; check coolant condition and level; inspect and test radiator, pressure cap, coolant recovery tank, and heater core; determine necessary action, and pass a written exam on the task with 100% by the end of the course.


INSTRUCTIONAL MATERIALS/TECHNOLOGY 

Teacher Designed Materials and Other Handouts
	Instructor can use the content section of this plan to create a handout.




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

	Motor Information Systems 
	ASE Test Preparation Guide 
	2009 
	Prentice Hall/Pearson 
	470-471 

	Jack Erjavec 
	Automotive Technology/A Systems Approach 
	Fifth 
	Delmar/Cengage 
	412 

	Pearson Automotive
	ASE Test Preparation Guide
	2009 
	Pearson
	61




Web Addresses
	Title
	Publisher
	URL

	Today's Class 
	Melior 
	www.todaysclass.com 

	Auto Zone
	Auto Zone
	www.autozone.com

	Promoni
	BMP Design
	www.promoni.com




Equipment
	Quantity
	Item
	Source

	As Needed 
	Belt Tension Gauge 
	Various 

	As Needed 
	Coolant System Pressure Tester 
	Various 

	As Needed 
	Temperature Tester/Infrared or Probe 
	Various. 




Content/Presentation/Demonstration Outline
	   Inform students that if leaks are indicated or the coolant level is low, they should perform a PRESSURE TEST. Leaks can usually be located quickly by pressure testing the system. Before attaching the tester, tell students to add coolant or water to bring the level to the top of the filler neck. Then use the pressure tester to pressurize the system, being careful not to exceed the rating of the pressure cap. Let them know that once the system is pressurized, they should check for a drop in pressure and obvious leaks in the cooling system. If the system holds pressure for 10 minutes, and no dripping coolant is found, they can assume the system is OK.

	   Tell them the pressure cap can also be tested with the pressure tester. Instruct them to attach the cap to the tester using the proper adapters, and then pressurize the cap to the rating stamped on top of the cap. Explain that the cap should hold at its rated pressure for a minimum of two minutes.

	Students can also test for leaks with the dye test. Instruct students that they would add a fluorescent dye to the radiator, run the engine, and then shine an ultraviolet light on the system in an effort to find the leak. Let them know that they can also confirm an internal coolant leak is to use the dye test system described above. After they install the fluorescent dye into the radiator and run the engine, they will shine the ultraviolet light on the exhaust pipe. Explain the small yellow droplets in the exhaust indicate that coolant is escaping through the combustion chambers, and it’s probably due to a head gasket leak.

	   Instruct students that to test the cooling system, perform the test on a cold engine using a hand pump with a gauge as follows: * Remove the pressure cap and attach the tester to the filler neck. * Pump the tester until the gauge reading matches the specified system pressure. * Ensure the gauge reading remains steady * If the gauge shows a pressure loss, pump the tester to maintain pressure and check for leaks. External leaks should be obvious as pressure in the system forces the coolant out. * Let them know that if no sign of leakage is found, the leak is internal and additional testing is required.

	   Teach students that when INSPECTING THE RADIATOR, they should look for rust or oil in the coolant, leaks or corrosion at tank seams, kinked or damaged overflow tubes, clogged fins or air intake paths, loose or missing mounting bolts, incorrect coolant level in the overflow tank, leaves or other debris blocking the radiator, and green corrosion on the outside of radiator tubes

	   They should also inspect the RADIATOR/PRESSURE CAP for, looseness at the filler neck, brittle or damaged seal, sufficient spring action, and correct pressure rating.

	   Let students know that cold spots on the radiator indicate internal restrictions (this can be tested with an infrared temperature tester or temperature probe to scan the radiator). In most cases, inform students that this requires removal of the radiator so it can be deeply flushed or replaced. Explain that normal cooling system flushing will normally not remove the restrictions. The restrictions are typically caused by internal corrosion or a buildup of scale and lime.

	   Inform students that the radiator should also be inspected for external restrictions and for evidence of leaks. Dirt, bugs, and other debris on the surface of the radiator will block airflow. Tell students that these should be removed by careful cleaning. Also, tell them to check for loose cooling fins. Explain that salt and other road debris can also corrode the solder used to attach the fins around the radiator’s tubes. Let them know that when the fins are not attached to the tubes, heat is not as easily transferred to the outside air.

	 Inform the students that coolant must be tested to determine its freezing point/condition. Two types of testers can be used for this: an optical tester (refractometer) and a coolant hydrometer. Both testers determine the density of the liquid being tested. To use the optical tester use an eyedropper to remove a few drops of coolant from the radiator. Open the tester cover and place a drop of coolant in the opening. Close the cover and hold the tester up to a light source while looking through the eyepiece. A direct reading of freezing protection will be visible. To use the coolant hydrometer, coolant is drawn into the hydrometer until the liquid supports the calibrated float. The point that the float(s) rise to indicates the level of freezing protection. Inform the students that it requires two differently calibrated hydrometers to test ethylene glycol vs. propylene glycol antifreezes. Tell students to check and adjust the coolant level if needed.

	Tell students that the heater core is a small heat exchanger that engine coolant is circulated through. It is usually located inside the driver's compartment. Let them know that Coolant flows through the heater core to warm the passenger compartment. When there is a problem of insufficient heat, they should begin their diagnosis with a visual inspection and a check of the coolant level.

Explain that If the level is correct, they should turn the heater controls on and run the engine until it reaches normal operating temperature. Then, tell them to measure the temperature of the upper radiator hose. The temperature can be measured with a pyrometer. If one is not available, tell them to gently touch the hose. They should not be able to hold the hose long because of the heat.

	Instruct students that while doing this, they should stay clear of the area around the cooling fan. If the temperature of the hose is not within specifications, tell them to suspect a faulty thermostat. If the hose was the correct temperature, tell them to check the temperature of the two heater hoses. They should both be hot. If only one of the hoses is hot, tell them to suspect the heater control valve or a plugged heater core. 

	Explain that like the radiator, heater core tanks, tubes and fins can become clogged over time by rust, scale, and mineral deposits circulated by the coolant. Let them know that reverse flushing the core with a power flusher may open up the blockage, but usually the core has to be removed for cleaning or replacement.  Also explain that water on the front floor mat or passenger compartment may indicate a leaking heater core.



	Inform students that the coolant expansion tank is a very common failure. The engine coolant system is under pressure during operation. Tell them to pay close attention to leaks around the coolant reservoir. If there are any defects in the coolant reservoir, let them know that it is recommended to replace the tank before a catastrophic failure occurs, which may lead to coolant loss and costly engine damage. 

	Instruct students to inspect the coolant expansion tank seams around the middle of the unit for coolant stains and leaks that develop while the unit is under pressure during operation.  Let them know that coolant build-up and white deposits form at the corners and sides, and coolant leaks begin to run down the side of the tank. Also, cracks in the plastic are common around the corners & filler neck.

	Inform students on galley plug inspection. Explain that any signs of moisture, rust, or coolant stains around a core plug indicate seepage, and the plug should be replaced. Let them know that a pressure test of the coolant system is an effective leakage test. Tell them that if pressure bleeds down but they cannot spot a leak, they should feel for dampness around the core plugs. 




Applications/Practice
	1
	Refer to Content for Lab Instructions.




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.)


