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PROFICIENCY LEVEL TWO
PO: PRINCIPLES OF FLIGHT

PO/EO:
414.03

ENABLING OBJECTIVE:
Explain the types of drag.


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





Chapter 4, Pages 99-100.

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





Chapter 8, Section 1, Articles 10, Pages 4 and 6.




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

Pages 20-22.

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

TEACHING POINT(S):
A.
Parasite Drag





B.
Induced Drag

METHOD OF INSTRUCTION:
Lecture

TIME:

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

PO/EO:
414.03

ENABLING OBJECTIVE:
Explain the types of drag.

REVIEW

PO/EO:
414.02

ENABLING OBJECTIVE:

Explain the production of lift. 

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

2.
Ask the following review questions:

a.
Explain how lift is produced.

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 in order to reach the end at the same time as 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.  

INTRODUCTION

WHAT:
In this lesson you will learn about the different types of drag.

WHY:
Drag has a major effect on an aircraft in flight. The elimination of drag is a major consideration in aircraft design.

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 camp. 

TIME
BODY
NOTES

STAGE 1
PARASITE AND INDUCED DRAG
1.
General:


Drag is the force that opposes the forward motion of an aircraft. The two 

main types of drag are parasite drag and induced drag. Parasite drag is 

further broken into two types, form drag and skin friction. 

2.
Parasite Drag:

a.
This is the drag produced by all those parts of the aircraft that do 


not contribute to the production of lift; that is, the fuselage, landing


gear, struts, antennas, wing tip fuel tanks, etc.  

b.
In addition, any drag caused by openings such as those in the 


cowling and those between the wing and the ailerons and flaps, 


add to parasite drag.  Parasite drag is broken into two types, form 


drag and skin friction.


c.
Form drag refers to the drag created by the form or shape of a


body as it resists motion through the air. 



d.
Skin friction refers to the tendency of air flowing over a body to


cling to its surface.


3.
Reducing Parasite Drag:

Although parasite drag can never be eliminated it can be reduced. One 
 
method is to remove parts of the aircraft that cause it. For this reason, 
 
retractable landing gear has been developed. Another method is to 
 
streamline those parts that cannot be eliminated. Skin friction can be 
 
reduced substantially by the removal of dust, dirt, mud or ice that has 
 
collected on the aircraft.
4.
Induced Drag:
a.
This is produced by those parts of an aircraft that are active in 


producing lift, such as the wings.  It is the result of the wing’s work 


and is therefore a part of lift and can never be eliminated.  

b.
Induced drag increases as the angle of attack increases and



decreases as the angle of attack decreases

CONFIRMATION STAGE 1

1.
What is parasite drag?

Answer:
This is the drag produced by all those parts of the aircraft



that do not contribute to the production of lift.

2.
Identify and describe the two types of parasite drag.


Answer:
Form drag refers to the drag created by the form or shape of



body as it resists motion through the air.  Skin friction refers



to the tendency of air flowing over a body to cling to its



surface.

3.
What is induced drag?

Answer:
This is produced by those parts of an aircraft that are active



in producing lift, such as the wings.

28 MINs
                              PERFORMANCE CHECK

Test Details - 
Each cadet will have to explain the different types of drag.

1.
Test knowledge with OHPs.  

33 MINs
                                       CONCLUSION

SUMMARY:
A.
In this lesson you have learned about the different types of drag.

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 414.04. In this class you will learn about aircraft axis movement.
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