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Abstract

Both physical and numerical complexity of transitional flow
hinder the development of transition turbulence modeling. Few
turbulence models capable of transitional flow modeling is
available. By using a new function F  , which is constructed
elaborately to include more physical characteristics of transition
phenomena, a new k-equation turbulence model is proposed in this
paper. A series numerical tests of 2D-NS solver coupling with the
present model are carried out by the author to identify its capability
of transitional flow modeling. The comparison of the numerical
solution with experimental data and well-known correlations show a
very promising result. In the case of zero pressure gradient, the start
and the end of transition zone are correctly forecast and an
overshoot of turbulence kinetic energy profile within transitional
boundary layer is well modeled. Under adverse and favorable
pressure gradient, the delay or promote of transition caused by
different pressure gradient is also predicted well. For heated/cooled
transitional flows, a quality-correctly numerical results are obtained.
The above-mentioned results show that the present turbulence model
can be used for transitional flow prediction in a wide range of flow
conditions.
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