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CFD-6DOF Simulation Analysis of Aircraft Gust Response

Li Lun, Wang Gang, Suo Qian, Ye Zhengyin
(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Aircraft flying in the air inevitably encounter the impact gust. The additional aerodynamic gust loads
will lead to change the aircraft flight status, and strong gust will affect the performance and safety of aircraft in
flight, In view of this situation, the improved Lamb-Ossen vortex model is adopted and the gust field in the
wake vortex form is built, Then based on CFD technology, unsteady N-S equations are solved, “grid speed” in
the computing grid is introduced to simulate gusts, to verify steady aerodynamic characteristics of SWIM in the
wake vortex, Finally, the steady aerodynamic characteristics of SWIM(Subsonic Wall Interference Model) in the
trailing vortex and the flight path of SWIM diving across the trailing vortex field are studied by CFD-6DOF. Re-
sults show that the calculation result is in good agreement with the experimental data, and the jitter, sinking,
changing flight conditions, intense flip phenomena occur while SWIM flying in trailing vortex, which are similar
with the trajectory characteristics of aircraft flying into the wake vortex.
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Fig.1 Airfoil encountering step gust
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Table 1 Vortex parameter and location
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Fig.4 Lift response characteristics of SWIM
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Fig.5 Rolling response characteristics of SWIM
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Fig. 6 SWIM dive across the tailing vortex(front view)
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Fig. 7 Velocity response curve of SWIM
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