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Longitudinal control of unmanned fixed wing aircraft by CG position shifting
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Tablel Boeing747 specification®

Aircraft weight 289,000 [kg]

Main wing area 511 [m?]
Mean aerodynamic chord; MAC 8.32 [m]
Aircraft speed 235.2 [m/s]

Air density 0.3023 [kg/m3]

Moment of inertia around y axis 44,929,800 [kg- m?]

Angle of attack 4.700 [deg]

RIS | w3

Position of the center of gravity 0.25

Table2 Boeing747 nondimensional stability derivatives®
C, | 0.653 Cne | -6.4 [1/rad]

Cp | 0.043 Cing | -24 [1/rad]

Cro | 0.08570 [1/deg] Crse | 0.006405 [1/deg]
Cpe | 0.007243 [1/deg] Cpse | -0.02531 [1/deg]
Cme | -0.01780 [1/deg]
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Fig.1 Longitudinal motion
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Fig.2 Relationship between (Cp)cs and o
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Fig.3 Mode of longitudinal motion
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Fig.4 Block diagram of pitch control system
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