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KEERATI SULUKSNA : MODIFICATION AND APPLICATION OF »Re,
MODEL FOR TRANSITIONAL FLOW. THESIS ADVISOR : ASSOC. PROF.

EKACHAI JUNTASARO, Ph.D. 155 PP.

TRANSITION MODEL/INTERMITTENCY/BOUNDARY LAYER/BYPASS

This thesis is aimed to study the transition behavior of the boundary layer
flow. The »~Rey transition model of Menter, Langtry, Volker and Huang (2005) is
used to predict the flow transition. To apply this model, the parameters for controlling
the length of transition, Fiengn, and the onset of transition, Reg, in the model are
proposed. The mathematical expressions for both parameters are formulated by means
of numerical experiments. In this work, the numerical procedure is developed based
on the finite volume method, and the body-fitted and collocated grid arrangement is
used to divide the domain into many smaller finite control volumes. The strategy of
transformation technique is adopted to transform the physical domain to the uniform
rectangular computational domain. The proposed parameters are implemented into the
~Rey model and their accuracy for simulating the transition is validated by testing
with the experimental data. The T3 series of the ERCOFTAC is used to assess the
proposed parameters for predicting the transition in the flat plate boundary layer flow
under the influences of freestream turbulence and pressure gradient. The flow over a
NACA-0012 airfoil at the Reynolds number of 6.0x10° and Mach number of 0.086 is
also taken for assessing the proposed parameters to predict the transition under the
effect of surface curvature. Results show that the proposed mathematical expressions

for Fiengn and Reg can work well with the j-Reymodel to give good agreement with



the experimental data of transition in case of the flat plate boundary layer flow, and

fair agreement in case of the flow over the NACA-0012 airfoil.
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