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Characteristics and Mechanisms of Dynamic Derivatives of the Near Space
Long Endurance Solar Powered Aircraft
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Abstract ; In order to solve the problem that the exsiting methods can not be used to investigate mechanisms of dynamic
derivatives, dynamic derivatives calculation formulas which need only a few general and aerodynamic parameters are
derived. The mechanism analysis based on the dynamic derivatives calculation formulas suggests that, the aerodynamic
configuration with a high aspect ratio wing and the large cruising lift coefficient of the near space long endurance solar
powered aircraft have a direct influence on lateral-directional dynamic derivatives. Derived calculation formulas can be used
as a convenient tool for dynamic derivatives calculation and analysis of this kind of aircrafts.
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Fig.1 Configuration of the near space long

endurance solar powered aircraft
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Table 1  Dynamic derivatives at AOA =0°
IR AAA AVL R AR R B

C., -19.80 -23.70 -20.34 -
Cog -2.85 - - -
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G, + Gy 0.4094 - - 0.3311
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Table 2 Comparison of dynamic derivatives of the near space

long endurance solar powered aircraft and the general aircraft
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C,, -2.85 -4.36
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C, 0.3235 0.107
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Table 3 Wind tunnel results of the near space long

endurance solar powered aircraft
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Table 4 Comparison of derived formulas and
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Table 5 Near space long endurance solar powered aircraft

and general aircraft aerodynamic characteristics comparison
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