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Flow Morphing Technique by Plasma Actuator Jet
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The purpose of this study, is to develop a novel drag reduction method in
fluid mechanics by using a plasma actuator. The shape morphing technique is a kind of flow control
which basically transforms its body shape by the functional or the soft materials. Our “ flow
morphing” 1is to directly change the flow around bluff body by using plasma jet or a counter type
plasma jet. It is succeeded that drag reduction of a circular disk by two type of vortex structure
generated by flow morphing. The reduction mechanics was explained by flow visualization and
numerical simulation.
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Fig.2 Drag reduction by flow morphing Fig.3 Flow morphing effect on drag

(Dp =40 [mm)]) coefficient Cy (Dp =40 [mm], 8.0[KV,,])
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Fig.4 Flow visualization of flow morphing (8.0[KV,,], 8[kHz])
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Fig.5 Flow morphing effects on Drag coefficient C; by numerical simulation
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Fig.6 Time mean velocity profile and streamline Fig.7 Instantaneous vortex structures



37
DBD 2018
520-523
DOI
Aono Hikaru Kimura Taiki Honami Shinji Ishikawa Hitoshi 52
Mechanisms of drag reduction due to flow control around circular disk using coaxial type 2019

dielectric barrier discharge plasma actuator at low Reynolds numbers

Fluid Dynamics Research

015508 015508

DOl
https://doi.org/10.1088/1873-7005/ab5a33

DBD

2018

2018

H. Aono, S. Honami and H. Ishikawa

A Numerical Study on Flow Control around Circular Disk using Coaxial Type DBD Plasma Actuator at Low Reynolds Number

Tenth International Conference on Computational Fluid Dynamics (1CCFD10)

2019




(Aono Hikaru)

(10623712) (32660)
(Honami Shinji)

(30089312) (32660)
(Segawa Takehiko)

(50357315) (82626)




