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A two-point closure based on a Lagrangian timescale
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Applications of two-point closures

Mixing in shear flow (B&B PoF’07)

Truncated inviscid flow (B&B PoF’06)
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Single-time two-point closures (like EDQNM) need specification of a timescale ﬂQQ
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Timescales in turbulence

1.0 Ty = LU
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Timescales in turbulence

3. Tg = NNN\\IH

\J@ZANN\CIH ~ K1

4. Tp = NNQ\ANvIH

u(K) ~ /KE(K)

e~ (K3E(K)) % ~ K213
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Dependence two-point closure on timescale
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Dependence two-point closure on timescale
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Determine Lagrangian timescale

Two-point closures need specification of a

Lagrangian timescale :

E(K,t _
k) = [ BUSHs) o (K3E(K,t))/?
E(K,t)
\Nﬁmh_mv&m = wf\% ASASQS:WAS\H_&V dX(K)ds
— W % AQ&AS“NVX@.AS\V wvv &MANA‘V
The integral of the two-time quantity
E(K,t|s) is expressed as a one-time quantity
F,x Amﬂu wv _
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Link Scalar and displacement

Displacement ~ non-diffusive scalar :

S Fux(K,t) = -T"'"Fu(K,t)

0

with ' = 90 /0x and U

(0.B(K) = fu(r(K)) m

Closure : § 0:F.x (K) = f2(7(K))
T(K) = Fux(K)/E(K)

\
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Estimating the Kolmogorov Constant

Two-point closure without heuristic time scale (Phys. Fluids 2006).
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... and the Corrsin-Obukhov Constant

Apply closure to the scalar spectrum Fy(K)

Compensated Scalar Spectrum

Ry ~ 1400, Pr =0.71
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Conclusions & Perspectives

— A two-point closure without constant was derived
— Numerically integrated using analogy with scalar
— Results for E(K) and Fy(K)

— Extension to MHD...

A two-point closure based on a Lagrangian timescale Summerschool on Small Scale Turbulence, Cargése 2007
Bos & Bertoglio



