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Effect of Flexibility on the Motion State of Filament in Vortex Streets

LIU Liang, HE Guoyi, HE Xinyi, WANG Qi
(School of Aircraft Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: In vortex streets, the motion state of filaments is closely related to its propulsion performance. Studying
the influence of flexibility on the motion state of filaments in vortex streets can provide reference for flexible design
of flexible aircraft in formation flight. In this paper, three different flexible distribution modes of filaments are given.
The influence of flexibility on the motion state of filaments in different vortex streets (including Karman vortices
and reversed Karman vortices) is explored by immersed boundary method, and the variation law of the motion state
of filaments changing with flexibility is summarized. The results show that when the flexibility of the filament chang-
es, the motion state of the filament will also change, from flapping between vortex streets to flapping outside vor-
tex streets, or from the latter to the former. Moreover, the variation of the motion state of the filament with the
flexibility is affected by the vertical dipole-induced velocity and the vortex transportation speed.
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Fig.1 Diagrammatic sketch of the physical model
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Fig.2 Three flexible distribution modes of the filament
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Table 1 Physical parameter settings in the comparative

experiment

i) Re U. D, ! 9 K,
A 255 1.0 2.0 0.40 20 1077
B 255 1.0 2.0 0.40 20 10°°
C 255 1.0 2.0 0.30 25 5%10°°
D 255 1.0 2.0 0.30 25 —
E 255 1.0 2.0 0.55 15 1077
F 255 1.0 2.0 0.55 15 -
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Table 2 The motion state of the filament
varies with the stiffness

Fik=2 St A, K, R A
Al 0.16 1.72 10°~5x1077 01—l
A2 0.16 1.72 10~ *~10""° L%
Bl 0.26 1.29 107 °~10"* 1 —
B2 0.26 1.29 2X107~107° L%
Cl1 0.22 1.72 10°~8x10"* 1 —
C2 0.22 1.72 107° L%
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