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Numerical simulation of flow field characteristics
about rotating slotted cylinder gust generator

XTANG Zhengping', DAI Yuting"* , HUANG Guangjing®
(1. School of Aeronautic Science and Engineering » BeiHang university . Beijing 100191, China ;
2. Key Laboratory of Aircraft Advanced Design Technology and Ministry of Industry and
In formation Technology, Beijing 100191, China)

Abstract; A solver is developed under the OpenFOAM open source framework. The solver is
validated by simulating the dynamic equivalent lift coefficient of the rotary slotted cylindrical gust
generator, which is in good agreement with the experimental result. The numerical simulation
and flow field analysis are carried out for the downstream flow field disturbance velocity. The
effects of the rotation direction, the rotation frequency, and the flow velocity on the downstream
flow field are analyzed. The results show that, the rotation direction of the cylinder has different
effects on the flow field of the upper and lower sides of the center line with greater interference
near the center line. The change of gust amplitude is related to the reduction frequency, and the
sinusoidal characteristics of the gust are best when the reduced frequency is 0.2~0.25. The results of
this numerical simulation have some guiding significance for the design of the test device.
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Fig.1 Gust generator device
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Fig.2 Two dimensional model of single blade
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Fig.4 Grid near airfoil
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Fig.6 Pressure contours at 20° rotation angle
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Fig.7 Velocity contours at 20° rotation angle
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Fig.9 Gust response with time on the upside of
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Fig.10 Gust response with time on the downside of

center line with clockwise rotation
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Fig.11 Gust response with time on the upside of

center line with clockwise rotation
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Fig.12 Gust response with time at the location of

0.15 m below the center line
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Fig.13 Gust response with time at the location of
0.35 m below the center line
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Fig.14 Gust amplitude response with lateral displacement
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Fig.15 Gust amplitude response with downstream displacement
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Fig.16 Gust amplitude response with reduced frequency
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Fig.17 Gust response with time at the frequency of 7 Hz
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