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Hierarchical Vortical Structures in a Homogeneous Isotropic Turbulence
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ABSTRACT

Extraction and traction of hierarchical vortical structures in a homogeneous isotropic turbulence
are attempted. Fourier and Wavelet decompositions are applied to extract three scales, namely the
large, intermediate and fine scaled structures from the flow field. Both filtering methods captured
almost the same structures. An automatic tracking scheme that could handle vortex division is

developed and presented.
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Fig.1 Isosurface of Q (without filtering).
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Fig.2 Isosurface of Q ((a) Fourier and (b) Wavelet filterings).

1% 75%~90%LL B EFEFITHWEEL 2o TNz, Fiz
T—U T 4B —DFRERE R TIROMGEEZHE L
THhD &, ZDOWEBE AT k. = 16, 26 TIX65%, k.
=64 TIEDBANIEDEEZ &V, NS A —/LOiE
EalE iz an e WEm A R b N,

Wiz, lxOimZ2 B BERIENT S Z & 2R Ak *
OFEOME Z LTIk <5. 7, BExgE 2
Ex OMEFEET .

1. WA, S Qmax & RO T HARY, Zh
RIS LT 5.

2. BT DT RO TN D 5D LEUVME Qy Lo
ARG

3. 2 DA BN < oIS T, T
SOEDEREZVEODIBE BT

4. 3 THETEESNLEHRERNE D SBRANT 5.
5. 1~3 OFNEZ Y KT

728, fhi S5 ARG ORI LR TR D IEH 1T/
SWIRHEIEIE ) A X E R LT, TPORNSE SR Bk
SRHEEAT-T=. RWT,

LBBRRF S & 72 Bl & IREFZNZ B U 2 it & & b
T5.

2. b & O E DEMERN 30%LL EHIVITRE T & H
iE.

LV D FIEZ R CIRIEZ O ONLE % F5 € LT-. Fig. 3
W, k. = 26 D7 — V7 4V E—ZNT RS
LD LM EBHLI-—FITH 5. HEORKBL &
Hizmnglx s, o s, BRI Hs%

1 4

Fig.3 Automatic tracking of one vortex (Fourier filter-
ing).
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