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A Study on the Development of Low Reynolds Number Second
Moment Turbulence Model

M. H. Kim, Y. D. Choi and J. K. Shin

Key Words : Second Moment Turbulence Model (23} = wle + 3§ % &), Turbulence Model
Coefficients (x} 2.3 #A|4-), Anisotropy of Reynolds Stresses (&l o] 2282} u|
=ul4d), Turbulence Reynolds Number (v} &8l o} &2 4)

Abstract

Low Reynolds number second moment turbulence model which be applicable to the fine gird
near the wall region was developed. In this model, turbulence model coefficients in the pressure
strain model of the Reynolds stress equation was expressed as functions of turbulence Reynolds
number (R,= k?*/(ve)). In the derivation procedure of the present low Reynolds number algebraic
stress model, Laufer’s near wall experimental data on Reynolds stresses were curve fitted as
functions of R, and the resulting simultaneous equations of the model coefficients were solved by
using the boundary conditions at wall and high Reynolds number limiting conditions.

Predicted Reynolds stresses and dissipation rate of turbulent kinetic energy etc. in the 2
dimensional parallel plane channel flow and pipe flow were compared with the preditions
obtained by employing the Launder-Shima model, standard algebraic stress model and several
experimental data. Results show that all the Reynolds stresses and dissipation rate of turbulent
kinetic energy predicted by the present low Reynolds number algebraic stress model agree better
with the experimental data than those predicted by other algebraic stress models.
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