AERODYNAMICS LESSON 1

Using the information from the lesson – fill in the blanks. Upload the assignment when finished.

Name: _________________________________________
FOUR FORCES 

1. The four forces that affect flight are: _________________, _____________________, _________________, and ___________________. 

2. _________________________ (actually, the sum of all upward forces) opposes ________________________ (actually, the sum of all downward forces), and 
____________________ opposes _________________________. 
The opposing forces _______________________ one another in steady-state flight. You can 
assume that the four forces act through a single point called the ___________________ 
of gravity (CG). 

3. Most of an airplane's lift comes from its ____________________________. 
You control the amount of lift a wing creates by adjusting _______________________ and _______________________ of attack (AOA)—the angle at which the wing meets the ___________________________ air. In general, as an aircraft's airspeed or angle of attack _________________________, so does the amount of lift created by the wings. 

4. __________________________ opposes lift. As a practical matter, you can
assume that weight always acts along a line from the airplane's center of
_____________________ to the center of the _____________________ 

5. As an airplane maneuvers, it experiences variations in _____________________ 
factor, or G __________________, which change the ____________________ 
supported by the ________________. 

6. To maintain the ___________________ between lift and weight during maneuvers, 
you must adjust the angle of ____________________. During a steeply banked turn, 
for example, you must _________________ the nose slightly (increase the angle of attack) 
to produce more ____________________ and thus balance the increased 
______________________ 

7. If you increase ___________________________ and maintain altitude,
________________________ momentarily exceeds _______________________, 
and the airplane accelerates. ___________________ increases, too, however, and soon 
drag once again ___________________________ thrust. 

8. Two kinds of _________________________ affect an airplane. 
____________________________ drag is friction between the air and an 
aircraft's structure—landing gear, struts, antennas, and so forth. 

9. __________________________ drag is a byproduct of lift. It is caused by air moving
from the high-pressure area _____________________ a wing into the low-pressure area _____________________ the wing. This effect is most pronounced
at _____________________________ airspeeds where a ________________ angle of attack is necessary to produce enough ___________________ to balance weight. 

10. You can observe the relationship between the four forces by trying some experiments in Flight Simulator. Set up straight-and-level flight in the Cessna Skylane. Without moving the flight controls, add power. At first, airspeed increases, then the nose pitches up. Soon, however, the airplane stops accelerating and the airspeed returns to about its original value. 

HOW WINGS WORK 

1. Air flowing over the curved _________________________ surface________________________, and due to several factors, including Bernoulli's principle, __________________ in pressure. The difference between the relatively ____________________ pressure below a wing and the relatively _______________ pressure above creates a force, called lift. 

2. Pilots change a wing's lift by using the ________________________ to adjust the airplane's ____________________ attitude, and thus the wing's angle of ____________________ (AOA). 

3. It's important to remember that the ________________________ wind does not necessarily come from the direction in which the airplane's _______________________ is pointed. 

STALLS 

1. A _______________________ occurs when a wing reaches its ____________________ angle of attack. Regardless of _____________________ factor, _______________________, bank angle, or atmospheric conditions, a wing always stalls at the _______________________ critical angle of attack. Pilots control angle of attack with the ____________________. 

2. Most general aviation aircraft have wings with a critical angle of attack of about __________ degrees. 

3. Most airplanes have a stall warning __________________ to alert you as the airplane approaches a stall. 

4. There is only one way to recover from a stall—________________________ the angle of attack. Apply ________________________ pressure on the control yoke or stick to reduce the angle of attack, and add _____________________ to minimize loss of altitude. 

5. Go to flight simulator and begin a flight in the Cessna 182. Press SHIFT-Z to display airspeed on the screen. Climb for a while then increase the angle of attack by raising the nose with the elevator. At what speed does the airplane stall? _____________________ Next, keep the aircraft straight, roll the aircraft into a 30-40 degree bank and then increase the angle of attack until the aircraft stalls. At what speed did the aircraft stall this time? ______________________ Why was it different than when the aircraft was not banked? 

