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Online Ground School
Master Lesson Plan


9.02 Aero Engines


9.02 Aero Engines
Oil & Fuel

Class Length: One 40 minute period

References: 
1. FTGU pages 57-61
Preparation: 
Familiarize yourself with the lesson material and the PowerPoint provided.


Introduction: 

Introduce yourself briefly. This lesson covers oil and fuel systems.


Motivation:
Information in this lesson is examinable material for either the Glider or Power Pilot Scholarship entrance exam. Understanding this lesson will help you prepare for either of these exams, and should be supplemented by your own self-study program. Understanding how the oil and fuel systems work is critical to being able to understand how the engine as a whole functions.

MTPs:  

1. Functions of oil

2. Methods of Lubrication

3. Types of fuel systems

4. Fuels 

Body:
1. Functions of oil
· Cooling

· Sealing

· Lubricating

· Flushing
· Cooling

- Engine oil circulating through the engine will carry away excess heat.

- Oil coolers are found in any internal combustion engine.
· Sealing

- Engine oil provides an air-tight barrier between the piston rings and cylinder wall.

- Maintaining this seal will reduce engine wear and increase power output.
· Lubrication

- Maintaining a film of oil between moving parts will:

· Reduce wear on parts

· Reduce heat generation due to friction
· Flushing

- Circulating engine oil will remove any foreign objects from the engine block.

- Contaminants include:

· Fuel deposits

· Metal filings
2. Methods of Lubrication

· Dry Sump (Force Feed)
- Engine oil is contained in a tank, then pumped through engine block.

- Gravity collects oil in a sump, where it is filtered and cooled before being used again.           
· Wet Sump
- Essentially the same as a dry sump except for the removal of the oil tank.

- Advantage: small, compact and simple.

- Disadvantage: limited oil capacity.
________________________________________________________________________

Confirmation
1. Label the functions of oil and methods of lubrication with the following words:

Cooling       Sealing       Lubrication       Flushing       Force feed       Splash
Maintains an oil film between moving parts, preventing wear through metal to metal contact:

Answer: Lubrication

Cleans contaminants from the interior of the engine which enter or are formed during combustion:



Answer: Flushing

Prevents blow-by loss of power and excessive oil consumption:

Answer: Sealing

Carries away excessive heat generated by the engine:

Answer: Cooling

Oil contained in sump at the bottom of the engine. The revolving crankshaft churns oil into mist moving over the various engine parts
Answer: Splash

Pressure from and oil pump sends oil through the hollow crankshaft, lubricating the parts of the engine in a fine mist
Answer: Force feed
2. Label the functions of oil and methods of lubrication with the following words:

Dry sump lubrication

Wet sump lubrication
Oil is contained in a separate tank and is forced under pressure from a pressure pump through the hollow crankshaft to lubricate the engine by the force feed method. Oil pressure is monitored by an oil pressure gauge

Answer: Dry sump lubrication

Engine oil is in a sump (or pan) under the crankcase. The oil passes through a filtered screen in the bottom of the sump into the suction side of a gear type pressure pump. The pump moves the oil around the outside of its gears. The pressure pump is engine driven
Answer: Wet sump lubrication
________________________________________________________________________
3. Types of Fuel Systems

· Gravity Feed

- Fuel tanks typically located in wings.

- Because engine is below tanks, fuel will flow from top to bottom, into engine.

- Advantage: simple.

- Disadvantage: no inverted flight.
· Forced Feed

- Fuel tanks typically located below engine.

- Fuel must be pumped against gravity towards engine.

- Advantage: inverted flight.

- Disadvantage: more complex.
· Fuel Tanks

- Fuel tanks are typically made of aluminum alloy, but may also be rubber or nylon bladders

- Sump drains, overflow drains, screens, vents, and baffles are incorporated into most designs (FTGU pp. 59-60)
4. Fuels

· Gasoline is classified based on the Octane Rating (relative quantity of Octane to Heptane)

· Octane : A substance which possesses minimum detonating qualities

· Heptane: A substance which possesses maximum detonating qualities
· Octane numbers only go as high as 100.

· Number above 100 is the anti-knock value.

· Fuel grades are expressed by two performance numbers. 
· First number: octane rating at lean mixture conditions

· Second number: octane rating at rich mixture conditions
· Grade 100/130

· Lean mixture performance number of 100

· Rich mixture performance number of 130

· Octane ratings are calculated by the ratio of octane to heptane
· Aviation engines burn gasoline

- Aviation Gasoline (AVGAS)

- Automobile Gasoline (MOGAS)

· MOGAS can only be used if approved in some certain types of aircraft.
· Aviation Fuels have distinctive colors (dyes)
AVGAS 80/87

RED

AVGAS 100LL
BLUE

AVGAS 100/130
Green

Jet Fuel

STRAW
· Fuel - Rules of Thumb

· Never use a fuel with a lower Octane rating than that recommended by the engine manufacturer

· Overheating

· Detonation

· Serious Engine Damage
· Detonation

- Abnormally rapid combustion

- “Pinging”

- Indications:

· Loss of power

· Rapid rise in engine temperature
- Causes:

· Use of incorrect fuel

· Overheating

· Too lean mixture

- Cures:

· Use proper Fuel

· Use Richer mixture

· Pre-ignition
- Sometimes confused with detonation

- Premature ignition of mixture due to glowing carbon particles or “hot spots”

- Indications:

· Loss of power

· Rough Running Engine

- Causes:

· Hot Spots in cylinder (carbon deposits)

· Results from poor maintenance

- Cures:

· Fix the engine
· Vapour Lock

- Caused by high atmospheric temps

- Fuel vaporizes and blocks flow of liquid fuel



Confirmation:

1. What fuel feed system does an aircraft with low wing configuration use?
Answer: Forced-Feed system

2. How are octane ratings of fuels calculated?

Answer: Ratio of octane and heptane
3. What is detonation?

Answer: The abnormal rapid combustion of fuel



Conclusion:
This lesson covered oil and fuel systems. Understanding how the oil and fuel systems work is critical to being able to understand how the engine as a whole functions. Understanding this lesson will help you prepare for a flying scholarship entrance exam, and should be supplemented by your own self-study program. If you have any questions, you can direct them to emailonlinegroundschool@gmail.com.
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