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	ON-VEHICLE NON-NATEF Task: Inspect and replace engine cooling and heater system hoses
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	29.  SLIDE 29 EXPLAIN Water Pumps & EXPLAIN FIGURE 14-17 Coolant flow through impeller & scroll of coolant pump for a V-type 
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	30.  SLIDE 30 EXPLAIN FREQUENTLY ASKED QUESTION 
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	31.  SLIDE 31 EXPLAIN FIGURE 14–18 A demonstration engine running on a stand, showing the amount of coolant flow that actually occurs through the cooling system
32.  SLIDE 32 EXPLAIN FIGURE 14-19 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.

33.  SLIDE 33 EXPLAIN FIGURE 14-20 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. 
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	34.  SLIDE 34 EXPLAIN FIGURE 14-21 cutaway of a typical water pump showing long bearing assembly and seal. The weep hole is located between seal and bearing. If the seal fails, then coolant flows out of the weep hole to prevent the coolant from damaging the bearing. 
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	35.  SLIDE 35 EXPLAIN TECH TIP 
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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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	DEMONSTRATION: Show students water pump weep hole.
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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. PAGE 102
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	36.  SLIDE 36 EXPLAIN Coolant Flow in the Engine & EXPLAIN FIGURE 14-22 Chevrolet V-8 block that shows the large coolant holes and the smaller gas vent or bleed holes that must match the head gasket when the engine is assembled.
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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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	37. SLIDE 37 EXPLAIN Cooling Fans & EXPLAIN FIGURE 14-23 typical electric cooling fan assembly showing the radiator and related components.
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	38.  SLIDE 38 EXPLAIN WARNING
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	39.  SLIDE 39 EXPLAIN FIGURE 14-24 typical engine-driven thermostatic spring cooling fan.
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	40.  SLIDE 40 EXPLAIN TECH TIP 
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	Show CLUTCH FAN & HOSES 

VIDEO: 1.5 MINUTES
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 and 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. PAGE 39
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	DEMONSTRATION: Show students how fan shroud helps direct airflow through radiator.
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	41.  SLIDE 41 EXPLAIN Heater Cores
42.  SLIDE 42 EXPLAIN FIGURE 14-25 typical heater core installed in a heating, ventilation, and air-conditioning (HVAC) housing assembly
43.  SLIDES 43-44 EXPLAIN Heater Cores
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	DEMONSTRATION: Show students examples of heater cores and their locations.
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	Coolant on the passenger floor or a mist out of the vents may be caused by a leaking heater core. 
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	Some vehicles, especially hybrids, use a form of electrical heater core
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	45. SLIDE 45 EXPLAIN Cooling System Testing

46. SLIDE 46 EXPLAIN FIGURE 14-26 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 did not leak. This radiator was replaced and it solved the overheating problem
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	If using a dye to leak test, it may be necessary to remove the blower resistor to access the heater core for inspection. 
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	47.  SLIDE 47 EXPLAIN Cooling System Testing & EXPLAIN FIGURE 14-27 Pressure testing cooling system.  Hand operated pressure tester applies pressure equal to radiator cap pressure. The pressure should hold; if it drops, this indicates a leak somewhere in cooling system. An adapter is used to attach pump to cap to determine if radiator can hold pressure, & release it when pressure rises above max rated pressure setting.

48. SLIDE 48 EXPLAIN FIGURE 14-28  pressure cap should be checked for proper operation using a pressure tester as part of the cooling system diagnosis. 
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	ON-VEHICLE NATEF 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 PAGE 31 
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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 PAGE 40
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	49.  SLIDE 49 EXPLAIN Cooling System Testing & EXPLAIN FIGURE 14-29 Use dye specifically made for coolant when checking for leaks using a black light. 
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	DEMONSTRATION: Show students how dye illuminates with a black light.
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	51.  SLIDE 51 EXPLAIN Coolant Temperature Warning Light & EXPLAIN FIGURE 14-30 When an engine overheats, often the coolant overflow container boils.
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	52.  SLIDE 52 EXPLAIN Cooling System Inspection & EXPLAIN FIGURE 24-31 Typical marks on an accessory drive belt tensioner.
53.  SLIDE 53 EXPLAIN Chart 14-3 number of ribs determines tension range of belt. 
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	54.  SLIDE 54 EXPLAIN REAL WORLD FIX 
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	55.  SLIDE 55 EXPLAIN REAL WORLD FIX 
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	56.  SLIDE 56 EXPLAIN TECH TIP 
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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 PAGE 35
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	57. SLIDE 57 EXPLAIN Cooling System Service

58.  SLIDE 58 EXPLAIN FIGURE 14-32 (a)    Many vehicle manufacturers recommend that the bleeder valve be opened whenever refilling the cooling system.  (b)    Chrysler recommends that a clear plastic hose (1/4 in. 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.

59.  SLIDE 59 EXPLAIN FIGURE 14-33    Using a coolant exchange machine helps eliminate the problem of air getting into the system which can cause overheating or lack of heat due to air pockets getting trapped in the system. 
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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.

	[image: image55.jpg]



	60.  SLIDE 60 EXPLAIN FIGURE 14-34    All cooling system hoses should be checked for wear or damage
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	61.  SLIDE 61 EXPLAIN TECH TIP 
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	62.  SLIDE 62 EXPLAIN TECH TIP 
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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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	63.  SLIDE 63 EXPLAIN FIGURE 14–35 The top 3/8 in. hose is designed for oil and similar liquids, whereas the 3/8 in. hose below is labeled “heater hose” and is designed for coolant 

	[image: image62.png]



	64.  SLIDE 64 EXPLAIN TECH TIP 
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	HANDS-ON TASK: Have students remove and replace a radiator hose.
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	HOMEWORK: Have students research the Internet and find our how hybrid vehicles keep the engine coolant warm even though the engine is not always running. Have them report their findings to class.
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	Talk through SUMMARY and questions
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	HOMEWORK: complete Ch14 crossword puzzle: http://www.jameshalderman.com/links/book_engine_theory_serv_7/cw/crossword_ch_14.pdf    


