
III. COOLING SYSTEM
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A. Cooling System Operation: Maintains the engine temperature at a range for the highest operating efficiency.


1. There are two types of cooling systems:

a. Air cooled system: 

The air-cooled system uses the surrounding air to cool the internal parts of the engine.

B. Components and their Functions:

1. The radiator: Air is either pushed or pulled through the fins of the radiator to remove excessive heat from the coolant passing through the radiator core. The radiator has four main parts:
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a._______________: Composed of an overflow tube, and a filler neck.  

b.________________: Consists of vertical and horizontal tubes connecting the upper and lower tank./ FINS- Consists of horizontal plates to help dissipate heat from the coolant. (Core and Fins can run either way depending of configuration of the radiator). 

 c.________________: Is where the coolant is stored once the heat  

                     is removed.

 d.________________: Directs the flow of air created by the fan.
[image: image3.png]HEATED AIR
ouT

ENGINE

COOL AIR IN
Typical Air-Cooled Arrangement



2. The radiator cap: 

Maintains pressure in the cooling system.

Four main functions:

a. Prevent coolant of surging out.

b. It is rated in _____________ and raises the boiling point of the coolant three degrees for each pound of pressure applied.

c. It has a __________________ valve to maintain a fixed coolant system pressure and to allow excess pressure to leave the system.

d. It has a ________________ valve to equalize the pressure when the engine is cooling after shut down. 

    3. The radiator hose: Transfers the water/coolant from the lower tank of the radiator to the water pump and from the water manifold to the upper radiator tank. They are constructed of rubber and sometimes with a wire mesh in then to prevent them from collapsing. They may also be constructed with a wire-like spring around the outside of the hose for the same purpose.

    4. Water pump: Circulates the coolant throughout the cooling system. It is the _____________ of the system. It receive coolant from the lower radiator tank and forces it through the engine internal water passages and back to the upper radiator tank.
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 The centrifugal type water pump: Spins 

off a center shaft on a bushing or bearing. It has impeller blades which force the coolant outward as the impeller rotates. (Centrifugal means moving or directing away from a center or axis).  ______________________________________

         1. The advantages of the centrifugal type water pump: 

1. (a) Inexpensive, 

2. (b) Circulates large quantities of water for its size,

3. (c) It is not easily clogged.



     2. The water pump can be driven by gears or belts. A Detroit engine uses belts and a CAT engine uses gears.




3. When replacing the water pump, check all gaskets for serviceability and all mating surfaces for proper cleanliness.

Fan belts are made in a continuous loop and generally made of reinforced rubber composition.

There are three types of belt:

1. “V” belts – Have a “V” shape and are smooth on the inside.

  2. Notched - Allow for tighter cornering in cramped space.    

     The notches are on the inside of the belt.

3. Serpentine- Used on newer automotive applications. It is 

   wider and has many notches or ridges.


5. Oil cooler: Uses the engine coolant to cool the engine oil. The engine oil has to be cooled to prevent early oil break-down.


6. Cylinder block: The majority of cylinder blocks have water passages that make up the engine water jackets, which completely surrounds all cylinders. The coolant circulates through the block to keep the cylinders cool.  


7. Cylinder head: The cylinder head covers the combustion chambers at the top of the cylinders and contains water passages around the valve seats when they are located in the head. The coolant flows from the head through passages called water transfer ports.
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8. Temperature regulator control (thermostat): If the temperature is less than normal for engine operation, the water circulates back through the water pump. Once the normal operation temperature opens to allow the coolant to flow through the radiator. 


9. Radiator fan: The fan pulls a large volume of air through the radiator core so that the heat can be dissipated effectively.

There are two methods of driving a fan: 

1. ________FAN- The heat is direct away from the 

operator (good for hot weather or dusty conditions).

2. ________FAN (PULLER)- The heat is directed towards 

the operator (good for cold weather.


10. Fan shroud: Directs the flow of air to ensure maximum efficiency of the fan.

C. Types of coolant:

1. Water: 


2. Ethylene Glycol: Simply antifreeze or coolant. Refer to the TM for the exact mixture of coolant and water. A good rule to go by is 50% coolant and 50% water Liquid cooling system should be checked at least once a year for alkaline content. It should be done more often in areas where the water contains mineral forming deposit.

D. Servicing a liquid cooling system:


1. Flushing and cleaning: Flush with clean water or a chemical flushing solution. Flush with clean water or chemical flushing solution. Refill. Run engine for 15 minutes and drain again once the system is drained, close the drain cocks and fill the system to within two inches of the filler neck to allow for expansion. Clean the radiator core fins with 30 PSI of compressed air and a soft wire brush.   

2. Using a hydrometer/duocheck: The hydrometer is a precision measuring device used to measure battery specific gravity and permanent antifreeze protection.

E. Troubleshooting the cooling system: Always use the appropriate technical manual.

F. Checking the thermostat for serviceability: Follow the procedures in the technical manual.

1. Put the thermostat in a half-full pan of water with a  thermometer.

2. Heat the water until the thermostat opens and record the temperature. 

3. Compare the temperature on the thermometer with the specification in the TM and take action.
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