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Turbulent — Eddy Closure Scheme for Two — Dimensional
Homogeneous Turbulent Shear Flow

ZHAOQO Jianhua, ZHANG Qiang

(Institute of Arid Meteorology, China Meteorological Administration; Key Laboratory of Arid Climate Change and Reducing
Disaster of Gansu Provinc; Key Open Laboratory of Climatic Change and Disaster Reduction of CMA, Lanzhou 730020, China)

Abstract ; After anatomizing the typical experiments for turbulence by Thorpe and Woods et al. , some results are obtained as follows:
(1) a Taichi model for turbulence is brought forward; (2) The cascade of turbulence includes two basic contents: one is the small —
scale eddies resulted from the large — scale eddies by their inward — rotation motions, the other is the hypo — scale eddies originated
from the front which is a bigger — speed — shear interface separating the fluids from each other; (3) The dissipative mechanism of tur-
bulence is associated with the front which always tends to be drawn very long. As a result, the interface linking two fluids is extended
infinitely and the process of the molecular diffusion between the interface is then highly enhanced to achieve the high effective diffusion
of turbulence; (4) An eddy closure scheme is brought forward to close the Reynolds equations; (5) The mixing length is equal to the
outer radius of a turbulent eddy, while Karman constant is a function of ratio of inner radius to outer radius of the eddy; (6) By the i-
deas of operator and turbulent operator, the actual turbulent dynamical equations are deduced; (7) The invariance principle of rela-
tionship is brought forward. What’ s more, counter — gradient transport and eddy relationology are also discussed.

Key words: turbulent eddy model; closure scheme of eddy; Karman constant; turbulent operator; invariance principle of relationship
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