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	11.  SLIDE 11 EXPLAIN Figure 8-28 cutaway of a typical water pump showing the long bearing assembly and the seal. The weep hole is located between the seal and the bearing. If the seal fails, then coolant flows out of the weep hole to prevent coolant from damaging bearing. 
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	DEMONSTRATION: Show students water pump weep hole.
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	On vehicles that use a timing belt to run water pump, it is strongly recommended that the water pump be replaced when the

timing belt is replaced.
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	DISCUSSION: Discuss water pump operation with students
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	DEMONSTRATION: Show students different variations of a water pump.
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	Be sure to install the serpentine belt correctly when replacing water pump; otherwise, pump may turn backwards.
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	ON-VEHICLE NATEF Task: Inspect, test, remove, and replace water pump.
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	2. SLIDE 2 EXPLAIN OBJECTIVE CH8 AEP_LO6
3. SLIDES 3-4 EXPLAIN Antifreeze/Coolant
5. SLIDE 5 EXPLAIN FIGURE 8–11 Graph showing the relationship of the freezing point of the coolant to the percentage of antifreeze used in the coolant.
6. SLIDE 6 EXPLAIN FIGURE 8–12 Graph showing how the boiling point of the coolant increases as the percentage of antifreeze in the coolant increases
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	DEMONSTRATION: Show examples of coolant colors.  Explain that coolant spills should be cleaned up immediately since they are very slick and can be hazardous.  
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	SAFETY TIP: Never leave open coolant containers where animals can reach them. Animals enjoy sweet taste of coolant & drink it.  Coolant can kill pets.  Even embittered coolant should not be left around animals. Even though animals may not like taste of this coolant, may not drink it, they still may lick it become ill.
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	DISCUSSION: Discuss how the mixing of types of coolants may harm the system.  Discuss with students some examples of manufacturer issues with DEX-COOL.  Who was the first OEM to use DEX-COOL?
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	7. SLIDES 7-8 EXPLAIN Antifreeze Can Freeze

9.  SLIDE 9 EXPLAIN FIGURE 8–13 Checking freezing and boiling protection levels of coolant using hydrometer
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	DISCUSSION:  Discuss importance of a proper coolant and water mix, & problems that arise from incorrect mixtures. 
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	DISCUSSION:  Discuss with students why the freezing point and the boiling point are not the only things to check when testing coolant.  What is the difference between freezing & boiling point?
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	DISCUSSION: Discuss with students why galvanic activity was not a big problem with the older steel engines.
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	DEMONSTRATION: Show students how to test for electrolysis in cooling system

	[image: image22.jpg]



	Electrolysis in cooling system can create corrosion that destroys components from the inside out
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	Coolant Replacement
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	Coolant colors vary even within OEMS models. Color has no bearing on the service life of the coolant.  Most OEMS recommend using distilled water, not tap water, in cooling systems. Distilled water does not have all the chemicals that can harm your cooling system.
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	10. SLIDES 10-11 EXPLAIN Recycling Coolant 

12. SLIDES 12-13 EXPLAIN Disposing of Used Coolant
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	HANDS-ON TASK: Have students use test strips to verify the coolant condition
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	ON-VEHICLE NATEF TASK: Test coolant; drain and recover coolant; flush and refill cooling system with recommended coolant; bleed air as required. 
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	ON-VEHICLE NATEF TASK A7C6: Flush cooling system; refill and bleed system.

	[image: image31.jpg]


[image: image32.png]OBJECTIVE




	2.  SLIDE 2 EXPLAIN OBJECTIVE CH8 AEP_LO7
3.  SLIDE 3 EXPLAIN FIGURE 8-14 tubes and fins of radiator core.


	[image: image33.jpg]



	4.  SLIDE 4 EXPLAIN FIGURE 8-15 radiator may be either a down-flow or a crossflow type 

5.  SLIDE 5 EXPLAIN FIGURE 8–16 A heavily corroded radiator from a vehicle that was overheating. A visual inspection discovered that the corrosion had eaten away many of the cooling fins, yet they did not leak. This radiator was replaced and it solved the overheating problem.
6.  SLIDE 6 EXPLAIN FIGURE 8-17 Many vehicles equipped with automatic transmission use a transmission fluid cooler installed in one of radiator tanks.
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	Older steel radiators could often be repaired.  Most newer radiators cannot be repaired, due to cost, & must be replaced
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	DEMONSTRATION: Show students different styles of radiators.
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	DISCUSSION: Discuss the importance of heat transfer.  What are the 3 forms of heat transfer from Physics Class? (ANS: Conductance, Convection, & Radiation.  Radiators despite their name, generally transfer the bulk of their heat via convection, not by thermal radiation.  Convection is transfer of heat from one place to another by movement of fluids. Convection is usually the dominant form of heat transfer in liquids and gases)
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	ON-VEHICLE NATEF TASK: Remove and replace radiator.
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	7.  SLIDE 7 EXPLAIN FIGURE 8–23 Use dye specifically made for coolant when checking for leaks using a black light.
8.  SLIDE 8 EXPLAIN FIGURE 8–24 Coolant flow through the impeller and scroll of a coolant pump for a V-type engine.
9.  SLIDE 9 EXPLAIN FIGURE 8–25 A demonstration engine showing the amount of water that can be circulated through the cooling system.
10. SLIDE 10 EXPLAIN FIGURE 8–26 This severely corroded water pump could not circulate enough coolant to keep the engine cool. As a result, the engine overheated and blew a head gasket.
11.  SLIDE 11 EXPLAIN FIGURE 8-27 bleed weep hole in the water pump allows coolant to leak out of the pump and not be forced into the bearing. If the bearing failed, more serious damage could result. 
12.  SLIDE 12 EXPLAIN FIGURE 8-28 cutaway of a typical water pump showing the long bearing assembly and the seal. The weep hole is located between the seal and the bearing. If the seal fails, then coolant flows out of the weep hole to prevent coolant from damaging bearing
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	DISCUSSION: Discuss with students differences in coolant flow systems.
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	DEMONSTRATION: Show students different head gasket designs and the coolant passages through them.
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	DEMONSTRATION: Show students how dye illuminates with a black light.
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	If using a dye to leak test, it may be necessary to remove blower resistor to access heater core 
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	13.  SLIDE 13 EXPLAIN Figure 8-29 typical engine-driven thermostatic spring cooling fan.
14.  SLIDE 14 EXPLAIN Figure 8-30 typical electric cooling fan assembly showing the radiator and related components. EXPLAIN FIGURE 8–31 Flexible cooling fan blades change shape as the engine speed changes.
15.  SLIDE 15 EXPLAIN FIGURE 8–33 A typical electric cooling fan assembly after being removed from vehicle.
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	VIDEO CLUTCH FAN & HOSES 
www.myautomotivelab.com http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Clutch%20Fan%20and%20Hoses&clip=pandc/chet/2012/automotive/Auto_Parts_Specialist/Exp5.mov&caption=chet/chet_mylabs/akamai/2012/automotive/Auto_Parts_Specialist/xml/Exp5.xml 
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	SAFETY: Electrical cooling fans can come on unexpectedly. Always keep hands and objects clear of them.  Spring-type fans should spin freely on a cold engine.
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	DEMONSTATION: Show students how to remove & replace a cooling fan assembly.
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	ON-VEHICLE NATEF TASK: Inspect and text fans(s) (electrical or mechanical), fan clutch, fan shroud, and air dams. 
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	DEMONSTRATION: Show students how fan shroud helps direct airflow through radiator.
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	DEMONSTRATION: Show students 

proper procedure for using a belt tension gauge.
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	ON-VEHICLE NATEF TASK Inspect, replace, and adjust drive belts, tensioners and pulleys; check pulley and belt alignment.
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	16.  SLIDES 16-17 EXPLAIN Coolant Temperature Warning Light
18.  SLIDES 18-19 EXPLAIN Common Causes of Overheating
20.  SLIDE 20 EXPLAIN Figure 8-34 When an engine overheats, often the coolant overflow container boils
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	ON-VEHICLE NATEF TASK Perform cooling system pressure tests; determine necessary action
ON-VEHICLE NATEF TASK Identify and interpret engine concern; determine necessary action
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	DISCUSSION: Discuss with students how incorrect ignition timing can cause overheating issues (i.e., cause a lean condition, which leads to the engine running at hotter temperatures.) 
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	ON-VEHICLE NATEF TASK: Identify causes of engine overheating 
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	21.  SLIDE 21 EXPLAIN FIGURE 8–35 (a) Chrysler recommends that the bleeder valve be opened whenever refilling the cooling system. (b) Chrysler also recommends that a clear plastic hose (1/4” ID) be attached to the bleeder valve and directed into a suitable container to keep from spilling coolant onto the ground and on the engine and to allow the technician to observe the flow of coolant for any remaining oil bubbles.
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	DISCUSSION: Discuss proper coolant disposal procedures.
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	DEMONSTRATION: Show students proper procedure for using a coolant exchange machine.
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	Air pockets around thermostat can cause thermostat to malfunction, causing an overheating condition.
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	22.  SLIDE 22 EXPLAIN FIGURE 8–36 All cooling system hoses should be checked for wear or damage
23.  SLIDES 23-25 EXPLAIN Cleaning Radiator Exterior 
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	DEMONSTRATION: Show students where radiator petcock is located and how to properly open and close it without breaking it.
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	DEMONSTRATION: Show students different types of heater hoses.
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	When checking radiator hoses, remember that the bottom hose may have a spring inside to keep it from collapsing.
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	HANDS-ON TASK: Have students remove and replace a radiator hose.


