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WFIER R OMEEE (330) : It is very important and interesting to study growing process of
vortex structure on the wall surface of a body because the vortex structure affects the wake
structure and flow force on the body in a direct fashion. Especially on a moving body with
deforming wall surface such as a elastic airfoil, the precise study is needed.

In this project, the growing process of the vortex structure at the location close to the wall
surface of the moving elastic airfoil has been studied by flow visualization and PIV
measurement as well as numerical studies. As a result, it is verified that dynamic thrust
acting on elastic airfoils is much dependent on the Strouhal number based on heaving
amplitude and frequency of the trailing edge. Moreover, the heaving elastic airfoils develop
the vortex with the characteristics different from heaving rigid airfoils from the leading
edge toward the trailing edge by wall deformation
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(a) Elastic flat plate (b) Elastic NACA0010
e — .
(c) Rigid NACAO0010 (d) Thin film

1 Airfoil configuration

St=20f N, (1)

2 Idea of elastic NACA0010 with some
pinholes

7% 1 Analysis conditions

Re 4x10° Turbulence k-0
St 0.64 y+ <1
Mesh Hexa Cycle 5
Nodes(Fluid) 2.1x10° | Timesteps | 0.01[s]
Nodes(Airfoil) | 1.0x10* Cal. Time | 10 days

3 Configulation of elastic NACA0010 with
some pinholes

4 Elastic deformation of elastic airfoils
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(b) Numerical simulation result
5 Vorticity contours behind heaving rigid
airfoils at St = 0.64

(a) PIV measurement result



(b) Numerical simulation result
6 \orticity contours behind heaving elastic
airfoils at St = 0.64
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wall of heaving NACAO0010 for x-direction
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9 Generation of vortex in the vicinity of a
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