
Why Airplanes Fly
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Downwash and tip vortices 
from wing
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Swept Wing Stalls
A special case

Saber Dance
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NACA 0015 Lift Curve

AoA



Flaps

Flaps allow for an 
increase in the 

angle of decent, 
without an 

increase in the 
rate of decent. 

Plain Flap

Split Flap

Slotted Flap

Fowler Flap



Provides a 
significant 

increase in lift …

Lift From Flaps

But also in drag!



Drag from Flaps



Actual F4UBT F4USr. TelemasterFM VOTEC 322H9 F4U Corsair
492 82969186Span (in)

45,216 1,256 140015031380Area (sq in)
91.915.314.616.516.0MAC (in)
404 63698670Length (in)

12,000 20112031Weight (lbs)

61137183152Loading 
(oz/sq ft)

35126917Cube Load 
(oz/sq ft^1.5)

Semi SymSemi SymFlat BottomSymetricalSemi SymAirfoil
45,884 35707070Engine (cc)



Votec 332
NACA 0015 Lift in lbs

171412108.587.56.554.54321AoA (deg)
Speed (mph)

1.31.251.21.110.90.80.70.60.50.40.30.20.1
18.717.917.215.814.312.911.510.08.67.25.74.32.91.425
21.820.920.118.416.715.113.411.710.08.46.75.03.31.727
26.925.824.822.720.718.616.514.512.410.38.36.24.12.130
36.635.233.730.928.125.322.519.716.914.111.28.45.62.835
47.845.944.140.436.733.129.425.722.018.414.711.07.33.740
60.458.155.851.146.541.837.232.527.923.218.613.99.34.645
74.671.768.963.157.451.745.940.234.428.723.017.211.55.750
90.386.883.376.469.462.555.648.641.734.727.820.813.96.955

107.4103.399.290.982.674.466.157.949.641.333.124.816.58.360
126.1121.2116.4106.797.087.377.667.958.248.538.829.119.49.765
146.2140.6135.0123.7112.5101.290.078.767.556.245.033.722.511.270
167.9161.4155.0142.0129.1116.2103.390.477.564.651.738.725.812.975
191.0183.7176.3161.6146.9132.2117.5102.888.273.558.844.129.414.780
215.6207.3199.0182.5165.9149.3132.7116.199.582.966.349.833.216.685
241.7232.4223.1204.5186.0167.4148.8130.2111.693.074.455.837.218.690

20.0320Weight (oz & lbs)
Fl Span %Flap CLBase CLTotal CLAoA1,503Wing area (sq in)

000.60.65Flap 038Takeoff speed (mph)
000.30.33Flap 054Cruise speed (mph)
001.31.317Flap 026Landing speed (mph)

Lift generated in lbs for a given speed and angle of attack



H9 Corsair
NACA 2415 Lift in lbs

1512.5108.576543210-1-2AoA (deg)
Speed (mph)

1.41.31.21.110.90.80.70.60.50.40.30.20.1
18.417.115.814.513.211.910.59.27.96.65.34.02.61.325
21.520.018.416.915.413.812.310.89.27.76.14.63.11.527
26.624.722.820.919.017.115.213.311.49.57.65.73.81.930
36.133.631.028.425.823.220.718.115.512.910.37.75.22.635
47.243.840.537.133.730.427.023.620.216.913.510.16.73.440
59.855.551.247.042.738.434.129.925.621.317.112.88.54.345
73.868.563.258.052.747.442.236.931.626.321.115.810.55.350
89.382.976.570.163.857.451.044.638.331.925.519.112.86.455

106.298.691.183.575.968.360.753.145.537.930.422.815.27.660
124.7115.8106.998.089.180.271.262.353.444.535.626.717.88.965
144.6134.3123.9113.6103.393.082.672.362.051.641.331.020.710.370
166.0154.1142.3130.4118.6106.794.983.071.159.347.435.623.711.975
188.9175.4161.9148.4134.9121.4107.994.480.967.554.040.527.013.580
213.2198.0182.8167.5152.3137.1121.8106.691.476.160.945.730.515.285
239.0222.0204.9187.8170.7153.7136.6119.5102.485.468.351.234.117.190

31.0496Weight (oz & lbs)

Fl Span %Flap CLBase CLTotal CLAoA1,380Wing area (sq in)
000.80.85Flap 045Takeoff speed (mph)
000.60.63Flap 050Cruise speed (mph)
001.21.210Flap 037Landing speed (mph)

0.501.01.21.710Flap 4031Landing speed (mph)

Lift generated in lbs for a given speed and angle of attack



Brian Taylor (BT) Corsair
NACA 2415 Lift in lbs

1512.5108.576543210-1-2AoA (deg)
Speed (mph)

1.41.31.21.110.90.80.70.60.50.40.30.20.1
16.815.614.413.212.010.89.68.47.26.04.83.62.41.225
19.618.216.815.414.012.611.29.88.47.05.64.22.81.427
24.222.420.719.017.315.513.812.110.48.66.95.23.51.730
32.930.628.225.923.521.218.816.514.111.89.47.14.72.435
43.039.936.833.830.727.624.621.518.415.312.39.26.13.140
54.450.546.642.738.835.031.127.223.319.415.511.77.83.945
67.162.357.652.848.043.238.433.628.824.019.214.49.64.850
81.275.469.663.858.052.246.440.634.829.023.217.411.65.855
96.789.882.976.069.162.255.348.341.434.527.620.713.86.960

113.5105.497.389.281.172.964.856.748.640.532.424.316.28.165
131.6122.2112.8103.494.084.675.265.856.447.037.628.218.89.470
151.1140.3129.5118.7107.997.186.375.564.754.043.232.421.610.875
171.9159.6147.3135.1122.8110.598.285.973.761.449.136.824.612.380
194.1180.2166.3152.5138.6124.7110.997.083.269.355.441.627.713.985
217.6202.0186.5170.9155.4139.9124.3108.893.277.762.246.631.115.590

20.0320Weight (oz & lbs)

Fl Span %Flap CLBase CLTotal CLAoA1,256Wing area (sq in)
000.80.85Flap 038Takeoff speed (mph)
000.60.63Flap 042Cruise speed (mph)
001.21.210Flap 031Landing speed (mph)

0.501.01.21.710Flap 4026Landing speed (mph)

Lift generated in lbs for a given speed and angle of attack



Comparison

H9 Corsair ~18% Faster Landing 

20.0320Weight (oz & lbs)

Fl Span %Flap CLBase CLTotal CLAoA1,256Wing area (sq in)
000.80.85Flap 038Takeoff speed (mph)
000.60.63Flap 042Cruise speed (mph)
001.21.210Flap 031Landing speed (mph)

0.501.01.21.710Flap 4026Landing speed (mph)

31.0496Weight (oz & lbs)

Fl Span %Flap CLBase CLTotal CLAoA1,380Wing area (sq in)
000.80.85Flap 045Takeoff speed (mph)
000.60.63Flap 050Cruise speed (mph)
001.21.210Flap 037Landing speed (mph)

0.501.01.21.710Flap 4031Landing speed (mph)

20.0320Weight (oz & lbs)
Fl Span %Flap CLBase CLTotal CLAoA1,503Wing area (sq in)

000.60.65Flap 038Takeoff speed (mph)
000.30.33Flap 054Cruise speed (mph)
001.31.317Flap 026Landing speed (mph)



Yaw Control
 Rudder Moment & Area
 Mass (Inertia, Momentum)





Turning Tendency
On The Runway

Slipstream

P-factor

Gyroscopic Precession

Propeller IS a gyro



Warbird Flying Summary

Wing loading leads to higher takeoff speeds and longer roll
 Lower power to weight means lower acceleration
Wing loading that leads to higher landing speeds
 High drag flaps require more throttle management
 Steering impacts

 Higher weights affect inertia and momentum 
 Shorter moment arms and less effective rudder
 Turning tendencies

 Generally, on acro and sport planes …
 Takeoff: gun the engine …they’ll get airborne. 

Warbirds on the runway longer and at higher speeds 
demanding more from the pilot.

 Landing: high AOA is A-OK, and 3’ drop = wounded pride
Warbird don’t like high AOA and 3’ drop = wing damage.



Tail Sizing

H-stab and V-stab Areas Based On
• MAC - Average Wing Chord

• Wing Area (WA)

• Tail Moment Arm (TMA)

• Constant (C) for airfoil section type 
(symmetrical/semi-sym: 0.52, flat bottom: 0.57, under camber: 0.60)

Area = C x MAC x WA / TMA



eCalc



End of Part 2

Questions?


