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the streamlines of the coherent field in the zy-plane
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MODELLING STUDY OF LARGE-SCALE COHERENT
STRUCTURES FOR TURBULENT SHEAR Y

FuSong  An Zhiyong
(Department of Engineering Mechanics, Tsinghua University, Begiing 100084, China)

Abstract Largescale coherent turbulent structures are known to be a fundamental feature in
turbulent ows. In this study, the maximum energy growth rate concept is adapted to define the
large scales leading to the development of a model approach to resolve the coherent structures.
The maximum energy growth rate is obtained here through the perturbation method with the
Chebyshev polynomial being applied to solve the characteristic equations governing the behaviour
of the large scale coherent structures. Application of the model to the channel flow and the
buoyancy flow between two heated vertical plates provides satisfactory results and agree well with
the POD results.

Key words large-scale turbulence, coherent structures, turbulence modelling
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