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PROFICIENCY LEVEL THREE
PO: PROPULSION

PO/EO:
416.03

ENABLING OBJECTIVE:
Explain the fuel system.


REFERENCE(S):
A.
A-CR-CCP-268/PH-001 Level Three Course Training Plan





Chapter 4, Pages 107-110.

B.
A-CR-CCP-268/PT-001 Level Three Handbook





Chapter 9, Section 3, Articles 11-22, Pages 6-8.




C.
A-CR-CCP-263/PT-001 From the Ground Up

Pages 55-57.

SUPPLEMENTARY REF(S):
N/A

TRAINING AID(S):

A.
OHP





B.
OHP Slides





C.
Diagrams (if available)

LEARNING AID(S):

A.
A-CR-CCP-268/PT-001 Level Three Handbook

TEACHING POINT(S):
A.
 Types of fuel systems





B.
 Fuel Tanks





C.
 Problems with the fuel system

METHOD OF INSTRUCTION:
Lecture

TIME:

1 x 35-minutes
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PROFICIENCY LEVEL THREE
PO: PROPULSION 

PO/EO:
416.03

ENABLING OBJECTIVE:
Explain the fuel system.

REVIEW

PO/EO:
416.02

ENABLING OBJECTIVE:

Identify engine instruments. 
1.
Review weaknesses of the last EOs performance check; and/or

2.
Ask the following review questions:


a.
What are some of the engine instruments you might find in an aircraft?



Answer:
Oil pressure gauge, oil temperature gauge, cylinder head temperature 




gauge, carburetor air temperature gauge, outside air temperature gauge, 




tachometer, and manifold pressure gauge

INTRODUCTION

WHAT:
In this lesson you will learn about aircraft fuel systems.

WHY:
Every aircraft engine must be supplied with fuel in order to operate.  This is done by the fuel system.  There are several types of systems, each having different features and characteristics.  Furthermore, the fuel system is a source of potentially dangerous problems.       

WHERE:
You can apply this knowledge when visiting an aerodrome for a facilities tour, at an air-show, during glider familiarization, or even while attending summer training. 

TIME
BODY
NOTES

STAGE 1
THE FUEL SYSTEM 

1.
General:

a.
As you learned last year, there are only a few differences between


an aircraft engine and a car engine.  Both are equipped with 



cylinders, spark plugs, valves and pistons.  They also both have a


fuel system. 


b.
There are a couple types of fuel systems that may be supplied by


two different types of fuel tanks. In addition, it is important to know


about the many dangerous fuel-related problems that can occur. 

2.
Fuel Systems:
a.
Fuel systems are designed to deliver clean fuel to the engine, at


correct pressure and in sufficient quantity to meet the engine’s 


demands. They must be highly reliable and able to deliver fuel at 


any altitude and during all aircraft maneuvers, including in some 


cases, inverted flight.

b.
The gravity feed fuel system is the simplest kind, but is only

 
suitable for light high-wing aircraft where the fuel tank can be



located well above the engine. The tanks are mounted in the wings 

 
above the engine, with gravity causing the fuel to flow from the 


tanks to the engine.

c.
In the fuel pump fuel system, an engine-driven fuel pump supplies


the pressure required to keep the fuel flowing to the engine.  This 


type of system is used in low-wing aircraft and in high-performance


aircraft. 

3.
Fuel Tanks:
a.
The location, size and shape of fuel tanks vary with the type of 


aircraft in which they are installed. In most aircraft, the fuel tanks 


are located in the wings. However, aircraft fuel tanks are divided 


into two distinct categories.  

b.
Permanent tanks are located in the fuselage or wing structure
 
where the fuel supply is stored for normal operation. A drain is 
 
provided at the lowest point in the tank through which water and 
 
sediment, which are heavier than fuel and therefore settle at the 
 
bottom of the tank, can be drained.


c.
Auxiliary tanks, either fixed or drop type, can be fitted when a 
 

greater than normal fuel supply is required. They are located on the 
 

external structures of the wings or fuselage.  

CONFIRMATION STAGE 1
1.
What are the two types of fuel system?

Answer:
The gravity feed system and fuel pump fuel system.

2.
Where are the fuel tanks located in most aircraft?


Answer:
The wings.

STAGE 2 
PROBLEMS WITH THE FUEL SYSTEM

1.
Problems:
From time to time, the fuel system may be the object of some problems.  

The most common problems are detonation, pre-ignition and vapour lock.

2.
Detonation:

a.
Detonation is characterized by the inability of fuel to burn slowly 


and is generally defined as an abnormally rapid combustion, 



replacing or occurring simultaneously with normal combustion.  


Detonation is also characterized by its almost instantaneous nature, 

as contrasted with the smooth progressive burning of normal 


combustion. 

b.
Under conditions of detonation, cylinder pressure will rise quickly 


and violently to peaks that are beyond the structural limits of the 


combustion chamber. Detonation is dangerous and costly. It puts 


a high stress on engine parts and causes overheating, warped 


valves and piston damage.   

c.
Detonation is caused by the use of incorrect fuel; by overheating, 


sometimes caused by too steep a climb that reduces the flow of air 


around the cylinders; or by too lean a mixture.  

3.
Pre-Ignition: 

a.
Pre-ignition is another troublemaker that is sometimes confused 


with detonation. Pre-ignition, however, is a premature ignition of 


the mixture due to glowing carbine particles, or “local hot spots”, in 


the cylinder. It is often experienced when attempting to start a hot 


engine and usually results in a backfire through the intake manifold.


b.
Damage to an engine from pre-ignition can be disastrous, causing 


warped pistons, cracked cylinder heads and other serious damage.  

4.
Vapour Lock: 

Vapour lock in the fuel line can be caused by high atmosphere

 
temperatures, causing the gas to vaporize and block the flow of liquid in 

 
the fuel line.

CONFIRMATION STAGE 2
1.
What common problems can occur in the fuel system?


Answer:
Detonation, pre-ignition and vapour lock.

28 MINs
                              PERFORMANCE CHECK

Test Details - 
Each cadet will have to identify the fuel system. 

1.
Test knowledge with OHPs. 

33 MINs
                                       CONCLUSION

SUMMARY:
A.
In this lesson you have learned about the fuel system.  

RE-MOTIVATION:
A.
Comment on student performance. (Identify strengths and points that

 


require improvement)


B.
You can apply this knowledge when visiting an aerodrome for a facilities

tour, at an air-show, during for glider familiarization, or even while 
attending summer training.



C.
Your next lesson is PO/EO 416.04a.  In this class you will learn about the carburation system.
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