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ABSTRACT

Point vortex technique was adopted to simulate the turbulent flow field of plane jet. For obtaining three
dimensional turbulence, a Lagrangian turbulence model, which is based on the concept of mixing length, was
introduced in the present simulations. Reasonable visualizations, which illustrating vortex sheet rolling-up,
pairing, merging and tearing among vortices with the same sign of circulation, flapping motion of vortices
with the opposite sign of circulation, were presented in this study. The energy spectrum of longitudinal
fluctuation velocity at center line after the potential core illustrated three dimensional turbulence initial
subrange which is with slope -5/3 under log scale. Moreover, lateral similar distributions of turbulence
characteristics were earned after end potential core. Proper orthogonal decomposition (POD) was used to
analyze the time series of fluctuating velocities of a cross section behind the end of potential core. Total 4000
modes was caught, and the first ten modes with higher energies occupy 90% total energy. In means that proper
orthogonal decomposition could efficiently reduce the order of turbulent flow field. Especially, spectrums of
histories of amplitudes at different modes depicted that two dimensional turbulence properties appearing at
modes with higher energy, three dimensional turbulent properties addressing at modes of middle energy, and
white nose being observed at modes with little energy.

Keywords: Point Vortex Model, Plane Jet, Lagrangian Turbulent Model, Proper Orthogonal Decomposition,
Initial subrange
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