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A VORTEX-STREET MODEL OF FLOW AND TURBULENCE PROPERTIES
IN TURBULENT PLANE FORCED PLUME
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By Akira MUROTA, Keiji NAKATSUJI and Masahiro TAMAI

A numerical simulation of the vortex-street model for the coherent structures in a

turbulent plane jet and plume is described. Attension is focussed on the topological fea-

tures of the coherent structures detected experimentally. The model formulation in-

cludes the streamwise development of von Karman-type vortex street pattern in terms of

the similarity-scaling relationships. The model was found to predict the lateral profiles

of mean flow and turbulence quantities including the Reynolds stress, in particular, the

differences of their quantities in a jet and a plume reasonably well. The non-symmetric

arrangement of coherent structures is the essential mechanism for the production of the

Reynolds stress and the entrainment.
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