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How quickly does turbulence decay?

Altman and Demler (2007) Nature




1. How quickly does turbulence decay?
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Theoreftical predictions:

Self-similar /K ~ t_l

for Re — o0

e.g. Dryden (1942) Q. Appl. Math.
Hinze (1975) Turbulence
George (1992) Phys. Fluids
Speziale and Bernard (1992) JFM

—— Saffman K ~ t79/5
— Kolmogorov K ~ AR
depending on large-scale structure

e.g. Davidson (2011) Phys. Fluids
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THE VARIABLE DENSITY TURBULENCE TUNNEL (VDTT)

Bodenschatz, Bewley, Nobach, Sinhuber, Xu (2014) Rev. Sci. Instr.
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LOOKING UPSTREAM
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Vallikivi et al. (2011) Expt. Fluids
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2. What is the structure
of turbulence? Velocity differences

A

ou(r) = (u(x+r)—u(x)) -t

T Sa(r) = (un(r)

Structure functions

S, ~ rér

Hubble Kolmogorov (1941), etc.
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The 4/5ths Law

Kolmogorov (1941)
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mass of an electron:

m, = 0.000 548 579 909 067(14)(9)(2)

Sturm, Kohler ef al. (2014) Nature

critical exponent for superfluid
pl«mse Eransition it helium:

a =—0.0127(3)
Lipa et al. (2003) PRB

How aa&ur&%&iv can we debtermine bhe &xpm%aﬁ%s
of turbulence?
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Dissipation range

n<m
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For various Reynolds numbers:
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For variows f'&@jnotds numbers:
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For variows ermotds numbers:
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Oscillakions
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o Structure functions oscillate,

e To measure scaling exponents accurately,
these oscillations need ko be understood
&hemr&&aa&vﬂ
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