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Transition process and coherent turbulence structure

above and within a waving plant of large bending oscillation
Mikio Hino, Katasseyama 4-20-6,Fujisawa-shi Japan

ABSTRACT
Two methods of numerical solution of an elastic beam performing large bending oscillation together with LES simulation of
both air and canopy flows have been proposed,. Transition processes to turbulence through the K-H type shear flow instability

mechanism are analyzed using 3D bird’s eye view of the flow field. Turbulent canopy flows are shown to h

ave g multiple

structure consisted of the longitudinal vortices common to wall turbulence and lateral vortices accompanied by low pressure
zones, which supply energy to the former by elongation of vortices. Prevalence of sweeping motion in canopy flow is shown.
3D structure of the so-called micro-front characterizing canopy flow is composed of vertical curtains extending downstream,
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Fig.1(a): Equi-pressure surface. Fig.1(c): Distribution of P,wy
N=20,000. N=20,000. and U, N=20,000.

Fig.2(a): Deformation of equi-. Fig.2(b): N=24,000. Fig.2(c): N=30,000
pressure and equi-vorticity
zone, Birth of (+&-) @ x. N=20,000

Fig.3(a): Distribution of @ x and Fig.3(b): Distribution of «y and Fig.4: Contour of wx in (y-2)
pressure. N=220,000. Pressure. N=220,000. plane. N=220,000.

Fig.5: Four quadrant classitication Fig.6(a): Contour of equi-deflection Fig.6(b): Contour of canopy surface
of Reynolds stress Ruw . of deformable plant field at the depression. N=220,000.
Sweeping motion (quadrant IT) initial stage, N= 20,000.

is prevailing, N=220,000.
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