Lesson Plan—Maintenance and Light Repair

Instructor: 
Date:

Course: 
Unit:

A1 Engine Repair; Cooling System Diagnosis
	Objectives
	Standards

	· List common cooling system problems and their symptoms.
	

	· Describe the most common causes of system leakage, overheating, and overcooling.
	

	· Perform a combustion leak test and a system pressure test.
	

	· Check the major parts of a cooling system for proper operation.
	

	· Describe safe working practices to use when testing, maintaining, or repairing a cooling system.
	

	· Correctly answer ASE certification test questions on cooling system troubleshooting and repair.
	


ASE Education Foundation Standards

This lesson addresses the following items on the ASE Education Foundation Maintenance and Light Repair (MLR) Task List:

· A1 Engine Repair: Task A1-A-3: Inspect engine assembly for fuel, oil, coolant, and other leaks; determine necessary action.

· A1. Engine Repair: Task A1-C-1: 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 galley plugs; determine necessary action.
· A1 Engine Repair: Task A1-C-4: Inspect and test coolant; drain and recover coolant; flush and refill cooling system with recommended coolant; bleed air as required.
· A8. Engine Performance: TaskA8-A-6: Verify engine operating temperature.

· Supplemental Tasks, Preparing Vehicle for Service: 3, Demonstrate use of the three Cs (concern, cause, and correction).

Materials, Equipment, and Supplies

Materials:

Cooling System Pressure Tester.

School owned vehicles used for student practice.

Safety Notes

· Wear eye protection and stand behind—not over—a spinning engine fan blade. Then, if tools are dropped into the fan or a fan blade breaks off, you are not likely to be hit and injured by flying parts. Also, keep your hands and tools away from the spinning fan.

· Never remove a radiator cap when the engine is hot. The pressure release can make the coolant begin to boil and expand. Boiling coolant could spurt out of the filler neck or reservoir, causing severe burns! Remember that some overflow reservoirs are under full system pressure.

· Never fully remove a cooling system bleed screw or any other cooling system component (hose, fitting, plug, sensor) with the engine at full operating temperature. Steaming hot coolant could spray out. Wear safety glasses and gloves when working with a hot cooling system.

· Keep your hands away from a moving engine belt. The belt can pull your fingers into the pulleys, causing severe hand injuries.

· A fan with cracked or bent blades is extremely dangerous. Broken blades can be thrown out with great force, causing severe lacerations!

· Always follow manufacturer’s instructions when using a cooling system cleaning agent. The chemical may cause eye and skin burns. Wear rubber gloves and full face protection.

Demonstration

· Show students inspection points for the cooling system.

· Show the students how to bleed a cooling system using bleeder valves.

Discussion

· When inspecting an engine for cooling system leaks, one often-overlooked area is the freeze plugs. Corrosion can cause freeze plugs to leak. Advise your students to check all freeze plugs, including those on the back of the engine (they may need to remove the flywheel housing cover).

· On some engines, the water pump can only be serviced by removing the timing belt. In such cases, it is recommended that the timing belt be replaced anytime the water pump must be serviced.

· It is a good idea to flush the cooling system whenever the water pump or other major cooling system component is replaced.

Integrating Academics

· Math: Have students price the cost of radiator replacement versus reconditioning/repair.

Instructional Resources

· Power Point

Resources for Practice and Application

· Job Sheet A1 C1
Assessment

· Review Questions
· ASE-Type Questions
· Exams
Web Sites

Modine Manufacturing Co.

www.modine.com
Prestone 

www.prestone.com
Additional Notes


