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Abstract: Anisotropic complex flows are prevalent in various engineering applications, with transition
phenomena occurring at low to moderate Reynolds numbers. Turbulence models based on Reynolds stress
anisotropy are employed to handle these anisotropic complex flows. However, such models are based on fully
developed turbulence assumption and lack the capability to predict transition phenomena. In recent times,
these models are modified with transition models, which still exhibit poor robustness and practical
inconvenience. To address this, this paper combines y transition model with the SST turbulence model,
forming the ASST-y transition model to effectively deal with the transition phenomena in complex flow
fields. To comprehensively evaluate the predictive ability of the ASST-y model for transition, classical
transition cases are numerically calculated for three main types of transition: bypass transition, natural
transition, and separation-induced transition. The results indicate that the numerical calculations of the ASST-
y model for the three types of transition are in good agreement with experimental results. In particular, it
demonstrates better predictive accuracy for the type of separation-induced transition compared to the SST-y

model. ASST-y model is capable of predicting these three types of transitions, offering a promising solution to
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transition issues in complex flow fields.

Key words: Reynolds stress anisotropy; turbulence model; transition model
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Tab.1 Calculation parameters of the flat plate
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Tab.2 Calculation parameters of the flat plate
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T3A- 19.8 09 8.73
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