Helicity effects on large scale correlation time in turbulence
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(Left) Power spectrum S(k,w), (Center) normalized correlation function I'(k,t), (Right) re-scaled

. correlation function I'(k,t/7.) of the modes of Taylor-Green symmetric absolute equilibrium.
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Correlation time of: (Left) Taylor-Green symmetric absolute equilibrium, (Center) general non-helical abso-
lute equilibrium, (Right) highly helical absolute equilibrium. Flows without helicity have a k~'-power law

characteristic of energy bases correlation times. Highly helical flows have a k_%—power law characteristic of
helicity bases correlation times.

Truncated Euler model
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Correlation time computed us-
ing the parabolic approximation
of the correlation function. For
highly helical flows, the correla-
tion follows a k~!'-power law in
the large scale, a k_%—power law
in the intermediate scale and di- 1010 10 105 104 10-2 10°

verges in the smallest scales.
The wave-number where the correlation time changes scale, is represented as a function of 1 —Kr. Kr

measures the helicity of the flow. If ICr = 1, the energy is concentrated in the maximal wave-number.
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The helical components of the low can also be
studied independently using
-

wE = g £k H(V X)), . Taylor-Green symmetri

They satisfy : V X u,f = ::ku,j; . 107
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(Ju|2) (Left) Energy spectrum for different Reynolds numbers. (Center) Energy spectrum for different scale

Parabolic time scale 7, = \/ . . . . .
e [Farabolic tim Tk ([0rur]?) separations at fixed v/ks. (Right) Correlation time for different scale separations at fixed v/ky.

Measuring Helical Navier-Stokes L
. Fourier transform: w(k,w) = DF|[u(k,nAt)](w)
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. Correlation time: 7(k) = Solvelt,'(k,t), 1/2]

Correlation time of (Left) an ABC flow. (Center) a CBA flow. (Right) Comparison of the two flows.
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