S—VILFEEmIVIVRNRD

—~

BRIKEEEERITAUA

K RFEETFIHRH
B IKHE At

-



Reynolds D 3EEX(1883)

1. BRLA/ILVABEZEIZ, BRMAGELRIZER T S

2. TOERRLA/ILXE(Rec)(F, HELDKEZFSIZK->TEILT S
(Rec ~ 2000&£12000)

3. lRRL A/ LA (~2000)fH:ETOHHRMNIE, MRHITHS



Ay o
=

K
=

G LA/ ILXE- Re,
Avila, K. et al. S(:|ence (2011)

10°F

—T
Decaying Turbulence:
[njection (L. = 3380)

W

o

Hof et al. (2008)

Eo  Kuik et al. (2010)
E& Avila et al. (2010)

10T

10T

E
; ﬁismﬂ%m
102;ﬂﬁjﬁ

’
d

2
b
/
.ffﬁ
/
i’fé
F

Spreading Turbulence:
® 5 ¥ Injection
4 Obstacle

v DNS1

A DNS2Z2 1

Ii%ﬂ;ﬂﬂ%rﬂ 5

u,

Re

v

g

1800

1900

R | ' BT
2000 2100

I N B
2200
Reynolds number Re

'R I T T
2300 2400



VAT LEINGA—S

SVIILERIVIVENRENEEZD
(E£#H (L Kawahara, Phys. Fluids, 2005 %) Y| A

EEMFET- R —H R ==
V.u=0 (1.755rth, 2h, 1.2rth )

oy
ot
dAu,

ot
d <u:c>

ot
d ('u,z>

ot
WBREHIX(x, ) ARICIEEEAR), BEm I EERSEH
Wy = Uy = Oy /0y = (Uz),, = (uz),, =0

BRSSO R
FITVATLDREMBREPLPRSIERITEET S

={V x (u xw)}, + ReAwy

= —{VxVx(uxw)ly,+ EAA%'

1 0% (ug), .

Re  0y?
1 0% (u,),,

Re  0y?

== ((u X W)z),, +

= = ((u xw):),, +



BEEAEIZDUNT

o ZTERBEEEIXRARIGNIILAST—F %
(FELzD7ZIER T, +7—)TE)

Z Z Z n}k(T — Thio) ef T jx 1}%;“,

n=0 j=—J k=—K

N—4 J K )
T 2(n+1 n—+1 (27 o 2% g
Uy = j P j ) E ., ”ﬂ'jh (Tn — %Tn—i—ﬂ + ?Tn—k—i) e' Lz 1%Lz k

n
n=0 j=—J k=—K

N—-4

' / n In 2(” + 1 n -+ 1
(r._,.-}i-. f;'Jz) — ; (”r r,:')z) (Tﬂ _ 3 )Tn—|—2 n e Tn+4>
dopy do.
((ug) . (uz), ) = ,—
dy  dy

e (N,J,K)=(31,15,15). £ BHE=2(N-2)(2J+1)(2K+1)=55731

o« ARIMIVIZRBOBRBESIFIZV-Za)LV2iE+2nd-TF LX-7\y
a7+ —Ri%. dt=0.01



8 & -

0.120

236X Re=247

T

0198

0.110

1/2
ch

0.105

0.100

0.095

236 238 240 Rect Rec 242 244Rec 246  Reu
Re

] B

Figure 1: Bifurcation diagram of minimal plane Couette flow for 236 < Re < 247. Lines and filled areas
represent attractors and dotted lines are saddles. E ¢ 1s local-maximum of the cross-flow energy, which
is the same quantity used in Kreilos and Eckhardt[1]. At Re = 236.1,239.8 and 243.2 periodic orbits
are created by saddle-node bifurcation. During one cycle these have two, four and six local maxima of
E¢ respectively and have stable upper branch (P2, P4 and P6). Major global bifurcation points are
represented by allows at Re, = 240.4,240.9, 244.2 and 246.6.
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