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PROFICIENCY LEVEL TWO
PO: PRINCIPLES OF FLIGHT

PO/EO:
414.02

ENABLING OBJECTIVE:
Explain the production of lift.


REFERENCE(S):
A.
A-CR-CCP-267/PH-001 Level Two Course Training Plan





Chapter 4, Pages 97-98.

B.
A-CR-CCP-267/PT-001 Level Two Handbook





Chapter 8, Section 1, Articles 5-9, Pages 2-5.




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

Pages 19-20.

SUPPLEMENTARY REF(S):
N/A

TRAINING AID(S):

A.
OHP





B.
OHP Slides





C.
Model Aircraft (if available)
LEARNING AID(S):

A.
A-CR-CCP-267/PT-001 Level Two Handbook





B.
A sheet of paper and a stick or pencil for each cadet.

TEACHING POINT(S):
A.
Bernoulli’s Principle





B.
How lift is produced

METHOD OF INSTRUCTION:
Lecture

TIME:

1 x 35-minutes
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PROFICIENCY LEVEL TWO
PO: PRINCIPLES OF FLIGHT

PO/EO:
414.02

ENABLING OBJECTIVE:
Explain the production of lift.

REVIEW

PO/EO:
414.01

ENABLING OBJECTIVE:

 Identify the four forces that act on an aircraft in flight.

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

2.
Ask the following review questions:

a.
What are the four forces that act on an aircraft in flight?



Answer:
Lift, weight, thrust and drag. 


b.
 When is an aircraft in a state of equilibrium?


Answer:
When lift equals weight and thrust equals drag the aircraft is in a state of 




equilibrium.

INTRODUCTION

WHAT:
In this lesson you will learn how lift is produced.

WHY:
Fear of flying is often a result of lacking an understanding of how an aircraft is held aloft. This fear can be overcome by unlocking the mystery of flight.

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
BERNOULLI’S PRINCIPLE AND AIRFOILS
1.
Bernoulli’s Principle:
a.
Bernoulli’s Principle states that the total energy in a system remains


constant.  In other words, no energy in a system can be lost or


gained; if one element of an energy system is increased, another 


decreases to counter balance it. 

b.
Along with Bernoulli’s Principle, you must know that like water, air is


a fluid. A fluid system has energy in the form of speed and



pressure. Therefore, if we apply Bernoulli’s Principle, when speed


increases, pressure decreases and vise versa.  

2.
Airfoils:

a.
An airfoil, or airfoil section, may be defined as any surface



designed to obtain a reaction from the air through which it moves, 


that is, to obtain lift.  Therefore, a wing is an airfoil. The most 


suitable wing shape for producing lift is a curved, or cambered, 


shape. 


b.
The camber of an airfoil is the curvature of the upper and lower 


surfaces.  On an aircraft’s wing, the upper surface has a greater


camber than the lower. 

CONFIRMATION STAGE 1

1.
What is Bernoulli’s Principle?

Answer:
Bernoulli’s Principle states that the total energy in a system



remains constant.

2.
What is an airfoil?


Answer:
An airfoil, or airfoil section, may be defined as any surface



designed to obtain a reaction from the air through which it



moves, that is, to obtain lift.

STAGE 2
HOW LIFT IS PRODUCED
1.
Lift Explained:
a.
An aircraft’s wing is an airfoil. The top half is more curved than the


underside. The air flowing over the top moves faster than the air


beneath. This is because it has a greater distance to travel than


the air traveling along the underside of the wing.  

b.
By applying Bernoulli’s Principle, we know that if the speed of the 


air increases, the pressure decreases. As a result, the air exerts


less pressure on the wing’s upper surface and the higher pressure 


below produces upward lift.  

c.
The amount of lift produced is determined by the angle of attack,

the angle at which the wing meets the oncoming airflow. The

greater the angle, the more lift is created. 


2.
Producing Your Own Lift

a.
You can produce your own lift with a sheet of paper. Roll one end 


of the paper around a smooth stick or pencil as shown in OHP #4. 


Blow hard over the top and watch the paper rise as a result of lift 


being created.  

b.
Blowing over the paper increases the air speed on the top of the 


paper; this simulates the increased air speed caused by a wing’s 


camber. The relative high pressure below the paper causes it to lift 


 
upwards. 

CONFIRMATION STAGE 2
1.
Explain how lift is created?

Answer:
An aircraft’s wing is an airfoil. The top half is more curved



than the underside. The air flowing over the top moves



faster than the air beneath. This is because it has a greater



distance to travel than the air traveling along the underside



of the wing.  By applying Bernoulli’s Principle, we know that 



if the speed of the air increases the pressure decreases. As 



a result, the air exerts less pressure on the wing’s upper 



surface and the higher pressure below produces upward lift.  




2.
What determines the amount of lift produced?

Answer:
The amount of lift produced is determined by the angle of





attack. 

3.
What determines how much lift is produced?

Answer:
The angle of attack.

28 MINs
                              PERFORMANCE CHECK

Test Details - 
Each cadet will have to explain how lift is produced.

1.
Test knowledge with OHPs.  

33 MINs
                                       CONCLUSION

SUMMARY:
A.
In this lesson you have learned how lift is produced.

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.
Your next lesson is PO/EO 414.03. In this class you will learn about the different types of drag.
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