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Abstract

Fine grid computations were attempted to analyze the turbulent flows in the near wall low
Reynolds number region and the numerical analyses were incorporated by a finite-volume
discretization with full fine grid system and low Reynolds number %2-¢ model was employed in
this region. For the improvement of low Reynolds number £-¢ model, modification coefficient of
eddy viscosity f# was derived as a function of turbulent Reynolds number R, and nondimen-
sional length y* from the concept of two length scales of dissipation rate of turbulent kinetic
energy. The modification coefficient fe; in e transport equation was also derived theoretically. In
the turbulent kinetic energy equation, pressure diffusion term was added in order to consider low
Reynolds number region effect. The main characteristics of this low Reynolds number k-&
model were founded as : (1) In high Reynolds number region, the present model has limiting
behavior which approaches to the high Reynolds number model. (2) Present low Reynolds
number k-& model does not need additional empirical constants for the transport equations of
turbulent kinetic energy and dissipation of turbulent kinetic energy in order to consider wall
effect. Present low Reynolds number turbulence model was tested in the pipe flow and obtained
improved results in velocity profiles and Reynolds stress distributions compared with those from
other k-¢ models.
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