Aerodynamics Lesson Plan

Objectives:

This lesson will introduce the student to basic Aerodynamics of helicopter flight.

Lesson Content:

General Aerodynamics

1. Airfoil

· Relative Wind

· Blade Pitch angle

· Angle of attack

2.    Lift

· Magnus Effect

· Bernoulli’s Principle

· Newton’s Third Law of Motion

3.    Weight

4.    Thrust

5.    Drag

· Profile Drag

· Induced Drag

· Parasite Drag

· Total Drag

· L/D Max

Aerodynamics of Flight

1. Powered Flight

2. Hovering Flight

3. Translating Tendency or Drift

4. Pendular Action

5. Coning

6. Coriolis Effect

7. Ground Effect

8. Gyroscopic Precession

9. Vertical Flight

10. Forward Flight

· Translational Lift

· Induced Flow

· Transverse Flow Effect

· Dissymmetry of Lift

       11.  Sideward, Rearward Flight

       12.  Turning Flight

Autorotation and Aerodynamic Hazards Associated with Helicopters

1. Low RPM Rotor Stall

2. Retreating Blade Stall

3. Mast Bumping

4. Settling with power

5. Dynamic Rollover

6. Ground Resonance

7. Autorotation (Vertical & Forward)

· Lift & Drag

· Rotor Speed

· Stall Region

· Driving Region

· Driven Region

Completion Standards:

This lesson will be complete when, by oral examination, the student is able to identify the components of aerodynamic forces and explain how they relate to helicopter flight.

Study Assignments:

· Rotorcraft Flying Handbook – Ch. 2
· http://www.dynamicflight.com/aerodynamics/
· http://www.copters.com/helo_aero.html
· Principle of helicopter Flight – Ch. 1-7, 12-18 (W.J. Wagtendonk)
