
II. AIR INDUCTION SYSTEM
A. Purpose of the Air Induction System:

To provide clean filtered air for the combustion process.

And in a two –stroke engine, to force out burnt gases from the combustion chamber.

B. Types of Air Induction Systems:


1. Naturally Aspirated: A naturally aspirated system uses the ​​​​​​​​​​​​​​​​​​​​__________________________________________, which needs no forced air system. This can include the standard carburetor system.


2. Forced Air: A forced air induction system uses the _________________________________, which provides a greater amount of air for the combustion process.
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a. Turbocharged system: 

the combustion process to drive

the turbocharger, to force more 

clean air into the intake system.

_______________________ of the engine.

b. Blower and supercharged 

systems: Blower and supercharged 

systems use the power from the engine

through belts, chains, or gears to 

drive the air system.  _______________
_____________________________________.

C. Operation of the Air Intake/Exhaust System:


1. Four-stroke engine: In a four-stroke engine, the firing cylinder, in conjunction with the flywheel, provides the force to fill and discharge adjacent cylinders. The four-stroke engine uses an intake manifold to distribute fresh air equally to an intake valve of each cylinder. The exhaust valve opens after the power stroke and the piston are coming up to TDC, it forces out the burnt exhaust gases.

2. Two-stroke engine: Two-stroke engines must have some means of forcing fresh air into the cylinder and the burnt gases out. This is usually accomplished by the use of a blower or supercharger. This process is called "_____________". Incoming air forces out burnt gases in a short period of time. A two-stroke engine uses an air box to distribute air equally to each cylinder.

D. Air Induction System Components and their Functions:


1. Air filter cleaner: Designed to remove foreign matter from the air. It must have a reservoir large enough to hold all the particles of dirt that it separates from the air.
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There are two types of air cleaners:

.

a. Wet-type air cleaner:

Contains a wire screen supported 

inside a cylindrical housing. It 

contains an oil bath directly below 

the element. Air is drawn through the

cleaner passes over the oil bath then 

changes direction. Large particles

of dirt are trapped in the oil bath

Smaller particles are trapped by the 
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wire mesh as air travels to the top of

the filter. (_________________________).   

 

b. Dry-type air cleaner: 

The dry-type air filter has a 

replaceable impregnated paper filter

element that can be discarded. The 

fins of the housing give the incoming

air a high rotation, which separates 

the large particles by centrifugal 

action. (____________________________). 

     2. Air restriction indicator: The air restriction indicator gives a ____________________ when the air cleaner is ___________. A black or green flag within the indicator means there is no restriction. A red or orange flag means there is a restriction.

It can mounted on the air filter housing or on the dash inside the cab. It must be manually reset by pushing the top button on the indicator. It cannot be used with a wet type air cleaner.   


3. Emergency shutdown device: Shuts off the ______________ to the engine during abnormal engine operation. It must be manually reset. It must be checked every 300 hours with the engine running at idle speed. 
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4. Blower operation and 
construction: The blower is 

mechanically driven and designed for

efficient engine operation. It 

supplies fresh air needed for 

combustion and scavenging (two-stroke

engine). The blower is generally

driven by gears, belts, or chains 

and uses engine power to drive it. 

The blower is constructed with two 

hollow, three lobed rotor that revolve

with a very close clearance in a housing

bolted to the side of the engine block.

The rotors are the heart of the blower

And provide a continuous displacement of air.
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5. Turbocharger operation and construction: The turbocharger sends pressurized filtered air to the intake manifold and then to the intake valves of a four-stroke engine. It is mechanically independent of the engine and is mounted on the exhaust manifold. The turbocharger uses ​​​​​_______________ from the exhaust manifold to drive the turbine wheel. The turbine wheel is connected to the compressor wheel by a shaft. As the compressor (impeller) turns, fresh air is drawn inside, compressed, and sent to the intake manifold. The turbocharger reacts to engine speed by the flow of exhaust gases.

There are two side of a turbocharger:
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(intake)-  Driven side

2. (exhaust)- Driving side

6. Intake manifold: Intake manifold delivers filtered and pressurized air to each intake valve port.


7. Intake valves:

a. Intake valves open to let air into the combustion  

chamber.



b. Closes to seal the chamber for compression.


8. Exhaust valves: The exhaust valves open to let out the burnt gases after combustion.


9. The exhaust manifold delivers the burnt gases to the turbocharger or the exhaust pipe.


10. Turbocharger (turbine): Exhaust gases are forced through the blades of the turbine, causing it to rotate at high speed. This causes the compressor/impeller to rotate and compress more air for combustion.

     11. System Inspection:



a. Visual: Inspect all air induction system components. (Canister, filter, turbo, blower, hoses & tubes, air restriction

indicator emergency shutdown device, etc).



b. Operation: Check for leaks or loss of power while operating equipment. 


c. Troubleshooting: troubleshooting IAW the if a problem is encountered.


l2. Maintenance:



a. Dry-type air cleaner:  The dry-type air cleaner can be reused if the paper element is not damaged. Clean with pressurized air of _______ or less, from the inside out or _____ or less of water. 

    CAUTION:  Always wear eye protection while cleaning. 



b. Wet-type air cleaner:  The oil should be changed periodically. NEVER OVERFILL!! Clean with approved dry-cleaning solvent and let all parts air dry. (You may use compressed air to speed up the process.)

E. Troubleshooting

1. Troubleshooting with the STE/ICE-R:

a. Air inlet restriction test: Connect the STE/ICE to the air inlet manifold. A high reading indicates a restriction in the air cleaner. A low reading indicates a hole in the air cleaner.

            b. Crankcase pressure test: Connect the STE/ICE to the oil dipstick tube. A low reading can be disregarded. A high reading indicates a scored cylinder liner, worn piston rings, blown head gasket, or a clogged crankcase vent tube.

     c. Air box pressure test: Connect the STE/ICE to one of the air box drain tubes. A low reading indicates a clogged air cleaner, a leak from the air box, or defective blower. A high reading indicates clogged air intake ports or a clogged muffler.



d. Exhaust backpressure test: Connect the STE/ICE to the exhaust manifold of a non-turbocharged engine or mounted on or near the muffler of a turbocharged engine. A high reading indicates a restriction in the exhaust system. A low reading indicates a hole in the exhaust system or a clogged air inlet.


2. Exhaust smoke analyzing:

1. ______________: Too much fuel to the cylinders or    

                   there is a restricted air flow.


2. ______________: Misfiring cylinder


3. ______________: The cylinders are burning oil.
     3. Manual troubleshooting procedures for the blower:



a. Leaky oil seals: Usually indicated by the presence of oil on the blower end plates or inside the blower housing.

Check while the engine is running at low speed. 

          b. Worn blower drive: Will be indicated by a rattling noise inside the blower housing. Hold the top rotor still and try to rotate the button rotor. It may move 3/8” to 5/8” measured at the crown. The rotors should move back at least ¼”. If the rotors move too freely or not enough, inspect the drive coupling and replace if necessary.


4. Troubleshooting the turbocharger:



a. Not enough power:




1. Check for leaks in the air inlet system.




2. Inspect the turbocharger for carbon deposits or other causes of friction.



b. Too much white or blue smoke:




1. Check the turbocharger oil seals.




2. Check the intake manifold for oil.

      5. Causes of turbocharger failure:

1. Turbochargers spin at extremely high RPMs and receive lubrication from the engine. Proper start-up and shut down procedures must be followed.

2. The main cause of early turbocharger failure is improper __________ and __________ procedures.

3. Foreign objects in the air system will cause damage                               

   to the turbocharger.

Addition Information
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