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Numerical simulation of the flow around a circular cylinder
based on IDDES-Tr model at high subcritical Reynolds number
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Abstract: At high subcritical Reynolds numbers, the flow past the circular cylinder has two types of complex
flow phenomena, namely massive separation flow and shear layer transition. The traditional Improved
Detached Eddy Simulation method (IDDES) is based on a fully turbulent assumption and is not suitable for
dealing with transition. Meanwhile, the transition models (TRANS) based on the RANS method are
incompetent to simulate the three-dimensional turbulent structure caused by massive separation. Therefore,
this article integrates the IDDES approach with the TRANS model to develop an IDDES-Tr model capable of
simultaneously resolving massive flow separation and shear layer transition. Numerical simulations were
conducted for flow around a cylinder at a high subcritical Reynolds number of Re=1.4x10°, with results
subsequently validated against experimental data. The comparison demonstrates a strong agreement between
the simulation and experimental data, indicating that the IDDES-Tr model accurately captures the features of
flow around a cylinder at high subcritical Reynolds numbers. In other words, the new model can effectively

simulate simultaneously massive separation and shear layer transition.
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Fig.2 Time-averaged pressure coefficient distribution on the circular cylinder surface and distribution of time-averaged stream-
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