Estimating a good constant speed for centrifugal compensation (GPS off)
1/ CONDITIONS
· Airplane: CG Super Chipmunk 40.

· No wind and no turbulence.

· Airspeed: Va = 14m/s

· Commanded roll profile c: 

[image: image1]
· The altitude is maintained constant with own Simulink autopilot

· The roll control is done with UAVDevBoard roll control algorithm (floating point):

aileron servos deflection # KP*[sin(c) – rmat(Ybz)] – KD*omega_x

· Total simulation time: 300s (5mn).
2/ centrifugal compensation “ON”
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11 circles with a ~50m radius
2/ centrifugal compensation “OFF” – constant speed of 14 m/s
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Just to check.

3/ centrifugal compensation “OFF” – constant speed of 9 m/s (-4m/s)
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So here is a spiral, but not that deadly IMO. The pilot has plenty of time to release the stick.
The resulting roll angle is greater than the commanded roll angle, so the pilot will naturally release the stick to adjust the plane roll to his convenience. Thus the spiral will be even less deadly.

4/ centrifugal compensation “OFF” – constant speed of 4 m/s (-10m/s)
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Now here is a deadly spiral. But it took 5mn for the plane to be destroyed.

Here again the resulting roll angle is greater than the commanded roll angle, so the pilot will naturally release the stick to adjust the plane roll to his convenience. Thus the spiral will be less deadly.

5/ centrifugal compensation “OFF” – constant speed of  19 m/s (+5m/s)
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There is some natural compensation when the constant speed used for the centrifugal compensation is greater than the flying speed.

The resulting roll angle is lower than the commanded roll angle, but the pilot will naturally straighten things out.
6/ centrifugal compensation “OFF” – constant speed OF  24m/s (+10m/s)
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Here again the resulting roll angle is lower than the commanded roll angle, but the pilot will naturally straighten things out.

7/ CONCLUSION
Setting the constant speed for centrifugal compensation equal to the mean flying speed + 10 m/s is fair.

Anyway, the death spiral does not look that deadly, at least with the simulator.
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