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Abstract

In a turbulent free shear flow, the large scale motion is characterized by the intermittent flow
which arises from the interaction between the turbulent fluid and the irrotational fluid of the
environment through the mean velocity gradient. This large scale motion causes a bulk convection
whose effect is similar to the spatial diffusion process.

In this paper, the total diffusion process is proposed to be approximated by weighted sum of
the bulk convection due to the iarge scale motion and the usual gradient diffusion due to small
scale motion. The diffusion term in conventional 2—¢ model equations are modified by such
weighted sum of the two diffusion process. The present model requires one more equation of the
intermittency transport équation. A production term of this equation means mass entrainment
from the irrotational fluid to the turbulent one. In order to test the validity of the proposed
model, a plane jet is predicted by this method. Numerical results of this model is found to yield
better agreement with experiment than the standard #—e model and Byggstoyl & Kollmann's
model (1986).

Present hybrid diffusion model requires further tests for the check of universality of model
and for the model constant fix.
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Fig. 1 Intermittent flows at the jetedge (ref. 17)
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Fig. 2 Flow visualizationof jet flow with a smoke
wire method.
Main flow direction is from reft to right.
Arrowed flow region shows a bulk convect-
ive characteristics.
(Photo courtesy of Dr. S.W. Park)
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