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Aerodynamic Analysis on Large Angle of
Attack in Stratospheric Airship
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Abstract: In order to obtain the aerodynamic characteristic of the stratospheric airship with large angle of attack,
aerodynamic numerical simulation analysis is accomplished based on N-S equations and %2SST turbulent flow
model, It is found that there are big differences between the stratospheric airship and aircraft on the stall and
torque characteristics, The stall angle of the airship is larger(around 45°)and the characteristic of pitch moment
presents entirely different trends before stall. It indicates that the airship is statically instable within small angle
of attack, but statically stable when the angle increases to some extent and will keep the state until stall. The
study results are of some important reference value to controllability and stability design as well as flight control

design of stratospheric airship with large angle of attack.
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Fig.3 Curves of drag coefficient
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Fig.4 Curves of lift coefficient

0.1

oF

Ol AR

- AR

-0.2 L L
-20 0 20 40 60 80 100

/(")
B 5 R 158 A S 4%

Fig.5 Curves of pitching moment coefficient
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Fig.6 Streamlines of different angles of attack
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