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What are the Four Forces of Flight?









Which are forces of Nature and which are Man-made?

















What is the difference between Angle of Incidence and Angle of Attack?

(Hint: They are equal in two circumstances.)

Bernoulli Principle (1738 Dutch Physicist):
 
- A body moving through a fluid (air/water) will displace the fluid over, under, around the body.
 
- An unrestricted volume of fluid will have less pressure than a constricted volume of that fluid.
* The shape of a body (e.g. the thickness & chord of a wing) and the speed of a body through the fluid (e.g. air) will determine how efficiently a wing will develop lift.  With the understanding that matter is never lost, but only parted by a flying wing, the portion of the fluid (air) parted below a wing goes slower as it runs into the angle of incidence and angle of attack of the wing and therefore the fluid (air) pushes up on the wing throughout the chord length; and the portion of the fluid (air) parted above a wing goes faster as it is minimally unobstructed thereby producing a partial vacuum between the lower & upper portions of the fluid (air) as they rush to rejoin that begins at the leading edge and runs thru about ~70% of chord length.  The partial vacuum tends to pull the wing up through most of the wings chord length.  Throughout the remaining ~30% of chord the rushing upper portion of the fluid (air) progressively causes a burbling of disturbed air piling up of air mass which pushes down on the trailing edge of a wing until the two portions of the fluid (air) rejoin from below and above just aft of the trailing edge of the wing mixing then into vortices of induced drag.  The sum of upward push + vacuum pulling up + burbling pushing down = lift.
* Increased Angle of Attack will increase Lift, but will also move forward the down drafting vortices until the wing stalls – i.e. the aircraft will lose lift and gravity will prevail.
Lesson #2 – Winds Aloft

Which of the following may be cockpit concerns while flying?


a. Isobar
b. Numismatic

c.  Pneumatic

d.  Caca Calorus

Jet Stream / Japanese Current / Warm Dry NorCal Days & Cool Nights

Land Breeze / Sea Breeze / Delta Breeze / “Coldest Winter was July in San Fran” – Mark Twain
Inversion & Smog / Humidity & Fog / Orographic Lifting

Venturi Effect / Wind shear (Horiz aloft in Fronts – Vert at Surface) / CAT @ Cold Fr / Mtn Lees 

It is with an understanding of the Laws of Physics, a keen appreciation for Mechanical & Aeronautical Engineering, plus close attention to procedure, and careful hand-eye coordination that - we say we fly.
