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Marie Couliou, Romain Monchaux — IMSIA, ENSTA ParisTech

Plane Couette flow Large-scale flow recirculation
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= Four pairs of counter-rotating vortices Duguet and Schlatter, PRL, 2013, 110 PIV measurements (Couliou and Monchaux,
. . . POF, 2015, 034101)
in the middle of the domain

Growth of turbulent spots
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Growth rates and growth mechanisms

Total growth rate Local growth rate Advection rate Large-scale flow intensity
0.2 0.6 02
c 0.15 1 ] 04F ] 0.I5 ¢ ]
(@]
2 .
= r 1 s L ~H 0.1F :
S 5 0.1 N7 0.2 o Q> % .
E 7 oy e oo =
o 005 A o Y% 0 —9— Re=420 ] 0.05 ]
A ® —#— Re=400 [
~B- Re=380 3 ]
of 1 =02 F-9-Re=360 1 o
@ Re=340 A r
— r 1 1 1 1 1
~ ‘ ‘ A Re=320 ‘ ‘ ~005 ‘ i 0
0.05 04 0 100 200 300 0 50 100 150 200 250 300
0 100 200 300 0 100 200 300 : U
tU/h tUrh tUrh
025 0.6 T T AR50 ] 0.25
g —6— Re=425 | o2l
020 . T R3] 020 .
- =3751
c 04F ‘% Re=3561
9] 5 N o & Ro=335 ] 015k ] 0.15 .
c 0.15 N - R 1 2 0
= 2 =} . N .7V R ] = i,
SOy o (- X ] 3 M 2]
QN 3 * * 1 ~ % T i A
° & 02f R SR NS 1% P = 0ar 1
53 0.10 ] 02 GO ] 0.10 LI eSO :
i J =] * ] - Yi.' fir *:e ww
L * B P} ee L -
005 F ] * ] 005 F mmﬂ* 3% _ 0.05
or 3 * !
0 | | ‘OOAO ‘o = E ) S Y SR 0 I I I I I
200 400 600 800 200 400 v 600 800 200 400 600 800 -200 -100 0 100 200 300 400
tU/h tU/h t/(b/U) tU/

* Two growth mechanisms have been isolated

* Large-scale flows are involved in both
* Influence of the boundary conditions on the large-scale flow topology

* Strong link with decaying turbulence Marie Couliou (couliou@mech.kth.se)
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