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Abstract: In turbulent channel flows, traditional Detached Eddy Simulation (DES) methods suffer from
significant deficiencies in capturing detailed turbulent structures due to the improper allocation of modeling
scales. DDES models fail to accurately predict the streamwise mean velocity and are prone to the problem of
logarithmic layer mismatch. Although IDDES provides some improvements, it still shows considerable
discrepancies in the prediction of second-order statistical quantities. As an improved hybrid approach, the
Wall-Modelled Hybrid RANS-LES (WM-HRL) framework addresses this limitation by employing a
predefined partitioning strategy to rationally allocate modeling scales between RANS and LES regions. This
study systematically investigates the performance of the WM-HRL model in turbulent channel flow and

compares its results with those obtained from DDES, IDDES, and direct numerical simulation (DNS) data.

Wk H 3. 2026-03-16
RETH : BHEK = AR QLRI AB G O H (2024CSIGG01200)
VA R (2001-), 5B, B0-HBF5E 20
BRI (1990-), 55, i, BRSO, 38 A4, E-mail: hanpanpan@sjtu.edu.cn.


https://doi.org/10.3969/j.issn.1007-7294.2026.09.003
https://doi.org/10.3969/j.issn.1007-7294.2026.09.003
https://doi.org/10.3969/j.issn.1007-7294.2026.09.003
mailto:hanpanpan@sjtu.edu.cn

9 TRAIME A LT REMmARIL RANS/LES RS-+ 1425

The findings demonstrate that the WM-HRL model can more accurately predict near-wall turbulent structures
and Reynolds stress distributions, effectively overcoming the limitations of traditional DES methods in the
near-wall region.
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Fig.1 WM-HRL simulation results of streamwise mean velocity and Reynolds stress for different spanwise lengths
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Fig.5 WM-HRL simulation results of streamwise mean velocity and Reynolds stress for different statistical averaging times
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Fig.8 Iso-surfaces of the Q criterion at different times (Q=185)
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