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	Introduction/Context
	This lesson will instruct students on the proper procedures needed to verify engine operating temperature, and determine necessary action needed for repair. 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 an automobile accident, safety problems, or create customer satisfaction issues.
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	Task

	
	Verify engine operating temperature



	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 verify engine operating temperature, 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



INSTRUCTIONAL MATERIALS/TECHNOLOGY 

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

	Ken Pickerill 
	[bookmark: _GoBack]Automotive Engine Performance 
	Fourth 
	Thomson/Delmar 
	94-95 

	James Duffy 
	Modern Automotive Technology 
	Seventh 
	Goodheart, Wilcox 
	735-737 




Web Addresses
	Title
	Publisher
	URL

	Today's Class 
	Melior 
	www.todaysclass.com 




Supplies
	Quantity
	Item
	Source

	As Needed 
	Infrared Thermometer 
	Various

	An Needed 
	Thermometer 
	Various

	As Needed 
	Coolant Pressure Tester 
	Various

	As Needed 
	DMM with Thermometer Accessories 
	Various




Content/Presentation/Demonstration Outline
	   SAFETY ALERT: Instruct students to use caution and wear protective gloves when touching cooling system components. If the engine has been running, the component will be very hot, and can cause severe burns.

	   Instruct students that lower-than-normal coolant temperature reduces engine efficiency and fuel economy. Also, if the engine coolant temperature is too low, insufficient heat is discharged from the vehicle heater in cold weather.

	   Explain that lower-than-normal coolant temperature affects some computer input sensor signals. Students need to know that cooling system temperature is more critical today due to computerized engine controls. Many functions are determined in part by the engine's operating temperature. Let students know that the correct temperature must be maintained precisely throughout the entire operating cycle, from startup to shut down.

	   Inform students that other functions or systems that can be affected by engine temperature are idle speed, mixture, timing, exhaust gas recirculation (EGR), transmission shift points, and other emission controls. If these are not working properly, degraded engine performance and fuel economy can result. If the coolant temperature is higher than the rated temperature of the thermostat, the engine may overheat.

	   Instruct students that the thermostat's operating temperature can be checked while installed in the engine or removed from it. You will need to monitor the temperature as part of the test, regardless.

	   Inform students that you can tape a thermometer to the upper radiator hose positioned so that the sensing bulb is in direct contact with the hose. Another choice is to install a radiator thermometer directly in the coolant at the radiator fill neck. Let students know that some digital multimeters (DMMs) have a thermometer accessory that connects to the unit that indicates the temperature on the DMM's readout display. There are also non-contact, infrared thermometers available that display an object's temperature by aiming the unit at the object and reading the unit's display.

	   Tell students to start the engine and run it at a fast idle for approximately 15 minutes or until the coolant starts to move in the radiator. Have students observe the temperature reading when the coolant begins to flow in the radiator. This is the temperature the thermostat started to open. Inform them that the temperature observed should be within ±5 degrees of the thermostat's rated temperature. A scan tool can also be used to read the output of the coolant temperature sensor value to determine coolant temperature.

	   Let students know that the thermostat can also be checked when removed from the vehicle. Tell students that after removing the thermostat from the engine, place it in a container of water suspended so it does not come in contact with the container walls or bottom. Have students heat the water and note the temperature of the water when the thermostat begins to open. Instruct students that depending on the rating, most thermostats will open from 185°F to 196°F and should be fully open at 212°F, which is the boiling point of water at sea level. If the thermostat opens much earlier or later than its rating, tell students it should be replaced. Let students know that if the thermostat is stuck open or closed, regardless of the temperature, it needs to be replaced.

	   When replacing or installing the thermostat, Teach students to be certain to thoroughly scrape and clean the mating surfaces of the thermostat housing and block, and use a new gasket or sealant as recommended by the manufacturer. Also, tell students to look for a recess in the block where the thermostat must be seated Let students know that if the thermostat is cocked or not seated during installation it will not seal, and they may break the thermostat housing while torque tightening the thermostat housing bolts.

	   Instruct students that when the engine operating temperature is higher than the rated temperature of the thermostat, check these causes of overheating: 1. Loose or slipping fan belt. 2. Electric-drive cooling fan not operating at the proper temperature. 3. Defective viscous-drive fan clutch. 4. Restricted air passages in radiator core or other restricted airflow to the radiator. 5. Partially plugged coolant passages in radiator core. 6. Restricted or collapsed radiator hoses. 7. Thermostat not opening at the proper temperature. 8. Thermostat improperly installed. 9. Leaking cylinder head gasket.

	   Some other problems may include: 10. External cooling system leaks causing low coolant level. 11. Leaking radiator pressure cap. 12. Defective water pump, loose impeller. 13. Improper mixture of antifreeze and water. 14. Excessive engine load. 15. Late ignition timing and/or spark advance. 16. Lean air-fuel mixture, engine vacuum leaks. 17. Automatic transmission overheating. 18. Dragging brakes. 19. Broken, improperly positioned radiator shroud.




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.)







