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Large Eddy Simulation of Boundary Layer Artificial Transition and

Wall Pressure Fluctuation

XU Jiaqi, MEI Zhiyuan, LIU Zhihua

(College of Naval Architecture and Ocean Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: To validate the feasibility of boundary layer artificial transition technique for boundary
layer wall pressure load similarity of scaled ship, the wall fluctuating pressure power spectra of
plate turbulent layer were acquired by large eddy simulation (ILES) and spectrum estimation, the
calculated values were compared with the data from experiment and semi-empirical model, and
the reliability of numerical simulation was verified. The mean square values, auto-power spectra
and wave number-frequency spectra of wall pressure fluctuation up/downstream the trips were
acquired by LES. Taking the mean square values and auto-power spectra characteristics as
criterion, the transition effects of square trip and zigzag trip were compared. The result shows
that: as the Reynolds number at trip height gets greater than Gibbings Reynolds number, both
trips are able to generate transition, and their wall pressure fluctuation spectra appear similar to
each other in characteristic and magnitude; compared with plate turbulent boundary layer at equal
velocity, although the local Reynolds number is lower, the wall pressure fluctuation auto-power
spectrum downstream the trip gets 10 dB higher in its flat region. The designed trips could
weaken the scale effect of boundary layer wall pressure of scaled ships and contribute to wall

pressure load similarity.
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