20124E 7 H EtEMEMRKXKEER July 2012
$38 4k T Journal of Beijing University of Aeronautics and Astronautics Vol.38 No.7

2 (6] [3) 1% im it BE E 2K 2B R B e iR 53 2 1L 1

# &

iR LT N R R RS AT, iR 200072)

i3] B A RELARERACEREMSREMEEAN —ERLmAERTLE
B BR, A TR EA RN T2 ERRE RN B R R ETE - RENEL H
ENBTmAt ERENMA RE ARAEZOEWHREE R, FZEERT BEaT&MIAH
WA ENARME. T = 417 & 4% %K 8 Karman-Howarth 77 72 | R 8 37 15 2| 9 & 1 & #&
g R L A 7 A2 DA R — 7 1] B3R R R IE WA 7 AR DL I Taylor R E A 30 h # &
WAE RS A ARG RE LR FHWEL TLOAN A ERE R —RAI N EFRFELELD
it A2 Z| &, 2 I Feigenbaum 1 B #] 4 Hy 2 42,

X 8 W SEEERR; BERE; FalLR

HESHES .V 0357.5

SCRRFRIRAD . A

X E 4 5. 1001-5965(2012)07-0891-04

Nature of vortex bifurcation and cascade in isotropic turbulence
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( Shanghai Institute of Applied Mathematics and Mechanics, Shanghai University, Shanghai 200072, China)

Abstract. The central problem of fully developed turbulence is understanding the energy cascading
process and multiscale interaction. Update, there is no deductive theory which leads to a full physical under-
standing or mathematical formulation. The definition, development,challenge and the corresponding status of
turbulence cascade were briefly reviewed. The limitation of present methods were emphasized. Based on the
Karman-Howarth equation in 3D incompressible fluid, a new isotropic turbulence scale evolution equation and
its related theory progress, the existence of nonlinear dynamic system measured by turbulence Taylor mi-
croscale was proven. The present results indicate that the energy cascading process has remarkable similarities
with the determinisitic construction rules of the logistic map. The cascade appears as an infinite sequence of
period-doubling vortex bifurcations.
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