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Abstract

Our research involves study of the behavior of k-& turbulence models for
simulation of bypass-level transition over flat surfaces and turbine blades.
One facet of the research has been to assess the performance of a multitude
of k-e models in what we call "natural transition", i.e. no modifications to
the k-€ models. The study has been to ascertain what features in the
dynamics of the model affect the start and end of the transition. Some of
the findings are in keeping with those reported by others (e.g.
ERCOFTAC). A second facet of the research has been to develop and
benchmark a new multi-time scale k-€ model (MTS) for use in simulating
bypass-level transition. This model has certain features of the published
MTS models by Hanjalic, Launder, and Schiestel, and by Kim and his co-
workers. The major new feature of our MTS model is that it can be used
to compute wall shear flows as a low-turbulence Reynolds number type of
model, i.e. there is no required partition with patching a one-equation k
model in the near-wall region to a two-equation k-€ model in the outer part
of the flow. Our MTS model has been studied extensively to understand its
dynamics in predicting the onset of transition and the end-stage of the
transition. Results to date indicate that it far superior to the standard un-
modified k-€ models. The effects of protracted pressure gradients on the
model behavior are currently being investigated.

Students involved in this research include Tzong-Huei Chen (Mechanical
Engineering, The University of Texas at Austin) and Klaus Sieger (Institute
for Thermal Turbomachinery, University of Karlsruhe, Germany).

Sponsor for the majority of the research is the NASA-Lewis Research
Center, with Mr. Fred Simon as technical monitor.
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