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Online Ground School
Master Lesson Plan


9.01 Aero Engines


9.01 Aero Engines
Four Stroke Cycle and Engine Types


Class Length: One 40 minute period

References: 
1. FTGU pages 51-53
Preparation: 
Familiarize yourself with the lesson material and the PowerPoint provided.


Introduction: 

Introduce yourself briefly. This lesson covers the four stroke cycle and engine types.


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. An understanding of how the engine works and what different types exist is foundational knowledge for any power pilot.

MTPs:  

1. Parts of the Cylinder

2.  4 Stroke Cycle

3.  Types of Combustion Engines

Body:
1. Parts of the Cylinder:
· Piston: moves up and down

· Bore: hole for piston 

· Spark Plug(s): ignites fuel

· Valves: intake and exhaust

· Piston Rod: moves crankshaft

· Crank Shaft: rotates prop

· Sump: contains oil at bottom
· Cam: opens / closes valves

2. 4 Stroke Cycle

· Induction (suck)
- Cam pushes down Intake Valve

- Piston forced down by moving Crankshaft

- Down-moving piston sucks air/fuel mixture through intake valve
· Compression (squeeze)

- Both valves closed

- Piston forced upwards by moving crankshaft

- Up-moving piston compresses air/fuel mixture
· Power (bang)
- Both valves closed

- Spark plug ignites fuel air mixture

- Piston forced down by expanding gasses

- Down-moving piston pushes connecting rod which rotates crankshaft
· Exhaust (blow)
- Cam pushes exhaust valve open

- Piston forced upwards by moving crankshaft

- Up-moving piston pushes exhaust gasses out
________________________________________________________________________

Confirmation:
1. Match the parts of a reciprocating engine by matching their names with the letter.

Cylinder

G



Crankshaft

F
Intake valve

A
Piston


D
Sparkplug

C
Connecting rod
E


Exhaust valve

B

2. Match the actions of a four-stroke cycle by matching the action with the engine diagram.

Compression

2
Exhaust

4
Intake


1
Power


3

________________________________________________________________________
3. Types of Combustion Engines
· Horizontally opposed

- On opposite sides of a centrally located crankcase.

- Flat design fits inside aircraft nose well.

- Common in Cessna aircraft

· Radial

- Odd number of cylinders (5, 7, 9…) surrounding a centrally located crankshaft.

- Single or multiple banks of engines may be used (stacked behind one another).

- Cylinders fire opposite each other to reduce vibrations.

- Poor shape increases parasite drag and reduces forward visibility.
· Inline

- Cylinders lined up behind each other, typically underneath crankshaft (aka inverted inline).

- Advantage: small frontal cross section (streamlined aircraft nose)

- Disadvantage: poor air cooling and long, heavy crankshaft.



Confirmation:

Match the engines with the correct engine type:

A – Horizontally opposed engine

B – Radial engine

C – In line engine
1. C

2. A

3. B



Conclusion:
This lesson covered the four stroke cycle and engine types. An understanding of how the engine works and what different types exist is foundational knowledge for any power pilot. 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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