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Big whorls, little whorls
Big whorls have little whorls

Which feed on their velocity,

And little whorls have lesser whorls

And so on to viscosity.
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1 Studies of water (RCIN 912661).
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The local structure of turbulence in incompressible
viscous fluid for very large Reynolds numbers+

By A.N. KoLMoGoOROV

5 K4lal2.

Dissipation of energy in the locally isotropic
turbulencef

By A.N. KoLM0OGOROYV

6 Kd4lcBl.
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e p,, order velocity strcture function:
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K41a: Universal similarity hypothesises

Hypothesis 1: first similarity.

In every turbulent flow at sufficiently high Reynolds number, the
statistics of the small-scale motions (¢ < ;) have a universal form
that is uniquely determined by v and . (Kolmogorov, 1941a)

EE H1 # é%érjﬁ*ﬁ'ﬁaﬁl Kolmogorov RE n= (V;)Z.

Hypothesis 2: second similarity.

In every turbulent flow at sufficiently high Reynolds number, the
statistics of the motions of scale £ in the range ¢, > £ > n have a
universal form that is uniquely determined by &, independent of
v.

M H2 HESEN DTSR ZHrIRREMRELRY 2/3 !

Sy(r) = C&srs. (3)
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K41la HIF: the lack of universality
o AN 3 PFNEHCARE—INEHENEL, TFAERRIEPFR—H.

FRIEEMREEEY: The result of the averaging therefore cannot be
universal.

EERNTHIARTNELER, FEISMEFIY (ensemble average) I
TIRLEFRELS, (r) R THBEFERR R :

. 2 4
So(r) = % 2, S3(r) = 5 22, Celrs,
€= %2151

AR 3 LTS

(4)
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Kolmogorovl @13 Karman-Howarth-Monin AT MBI LR T:
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83(r) = ([u(# + 1) —uy (2)]") = ér. (6)

Kolmogorov RIZFIREAY, (1) = uy(z + 1) — uy (2) R DTHRE

(skewness) ST B
Ss(r)

(8)

he assumes that the skewness is ‘constant’ (independent of
scale) rather than ‘universal’ (independent of the flow).!
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K41 Byt
Corollary 1: i XIHZEEZE-5/3 2.
E(k) ~ &3k 3. (9)
TR IRIRLENIERIELS, (r) IR AMEKEELR, | (1) = (u; (z + r)uy (z))BIFEZ
I
Sy(r) = 2Ry1(0) — Ryy(r) — Ryy(—r) = 2Ry;(0) — 2Ryy(r).  (10)
HFHEXEER,, (r) SIHEREZEE (k) I—3 Fourier TIRXT (F48-FER
EIE), ELIhEFRERERRTIAZMIMBLEMIR I Fourier THAZI:

Sy (r) = 2/00 (1—e™*m)E(k)dk. (11)
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RAI 11, MRS MRERR 2/3 S HINRIERERN-5/3 2.
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