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PROFICIENCY LEVEL THREE
PO: PROPULSION

PO/EO:
416.05

ENABLING OBJECTIVE:
Explain supercharging and turbocharging.


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





Chapter 4, Pages 115-116.

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





Chapter 9, Section 5-6, Articles 35-40, Pages 12-13.




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

Pages 64-65.
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.
Principle





B.
Supercharging





C.
Turbo Charging

METHOD OF INSTRUCTION:
Lecture

TIME:

1 x 35-minutes
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PROFICIENCY LEVEL THREE
PO: PROPULSION 

PO/EO:
416.05

ENABLING OBJECTIVE:
Explain supercharging and turbocharging.

REVIEW

PO/EO:
416.04b
ENABLING OBJECTIVE:
Explain carburetor systems.

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

2.
Ask the following review questions:

a.
What are the main components of a carburetor?

Answer:
Air passage and choke valve, throttle valve, float chamber and float mechanism, and main jet.

b.
What are the dangers of carburetor icing?



Answer:
Carburetor ice can cause a loss of power or complete engine failure.

INTRODUCTION

WHAT:
In this lesson you will learn about supercharging and turbocharging.

WHY:
Supercharging and turbocharging are terms that are often heard in relation to engines, but are not always understood.   Both of these methods for increasing engine performance are used in aircraft engines.

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
SUPERCHARGING 
1.
General:
a.
An engine designed to operate at sea level atmospheric pressure is 

called a normally aspirated engine. 

b.
As we have already learned, as altitude increases, the density of


the air decreases.  As the air becomes less and less dense with 


altitude, the engine produces less and less power.  This is indicated 

by the decreasing rate of climb and eventually the total inability to 


climb any higher.


c.
These problems can be overcome by supercharging or



turbocharging the engine.  These devices compress the air so that 


it is denser and the engine can produce more power.

2.
Supercharging:
a.
The supercharger is an internally driven compressor, powered 


directly from the engine. It compresses the fuel/air mixture after it 


leaves the carburetor. This called forced induction.

b.
When forced induction is used at high altitudes to make up the 


deficiency in pressure due to the lower density of the air – and 


hence maintain sea level power – it is called supercharging.

c.
Forced induction may also be used to increase the power at low 


altitudes. In this case the pressure over and above the sea level 


atmospheric pressure that is forced into the manifold is called 


boost. 

CONFIRMATION STAGE 1
1.
What is a supercharger?

Answer:
The supercharger is an internally driven compressor,




powered directly from the engine.  It compresses the fuel/air 



mixture after it leaves the carburetor.

2.
Why do we use superchargers?


Answer:
Superchargers are used at high altitudes to make up the 



deficiency in pressure due to the lower density of the air.
  


They are also used at lower altitudes to boost the engine.

STAGE 2 
TURBOCHARGING

1.
Turbocharging:
a.
In many modern aircraft, the job of supplying the engine with dense


air when the plane is operating in the thin air of high altitudes is


accomplished by a turbocharger.  

b.
A turbocharger is powered by the energy of the exhaust gases 


directed through a turbine wheel, or impeller, and turning this wheel 

at high rpm. This turbine wheel is mounted on a shaft on which an 


air compressor is also mounted.

c.
As the exhaust gases are directed over the turbine, the compressor


will turn faster and the air supplied to the engine by the compressor 

will be denser, allowing the engine to produce more power.

d.
The great advantage of turbocharging is the increase performance 


at high altitude; including, better climb performance, faster cruise at


high altitude, and better take-off performance at high density, high 


altitude airports. 

2.
Compressors/Chargers:

a.
Superchargers and turbochargers do not replace normal engine 


systems - they enhance the engine capacity to produce power.  


b.
Because superchargers are powered directly from the engine, they


tax the engine to a greater degree than a turbocharger.


c.
Because turbochargers are powered by the hot exhaust gases


already used by the engine and redirected through it, they are more 

energy efficient.

CONFIRMATION STAGE 2
1.
How does a turbocharger work?


Answer:
A turbocharger is powered by the energy of the exhaust 



gases.  As the exhaust gases are directed over the turbine, 



the compressor will turn faster and the air supplied to the 



engine by the compressor will be denser, allowing the 



engine to produce more power.

2.
What is the major difference between a supercharger and a


turbocharger?


Answer:
Because superchargers are powered directly from the 



engine, they tax the engine to a greater degree then 




turbocharger.  Therefore, since turbochargers are powered 



by the hot exhaust gases already used by the engine and 



redirected through it, they are more energy efficient.

28 MINs
                              PERFORMANCE CHECK

Test Details - 
Each cadet will have to explain superchargers and turbochargers. 

1.
Test knowledge with OHPs. 

33 MINs
                                       CONCLUSION

SUMMARY:
A.
In this lesson you have learned about superchargers and turbochargers.  

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 glider familiarization, or even while attending 
summer training.



C.
This is the last class of PO 416. Your next period will be your Propulsion test.
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