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Abstract: Aiming at high accuracy and high resolution computation for large eddy simulation of
compressible turbulence, a qusi-6th order central- WENO (weighted essentially non-oscillatory)
hybrid scheme with adaptively controlled numerical dissipation is developed by introducing a local
pressure gradient sensor and the upper and lower bounds of the weighting function. The
mathematical characteristics of the developed hybrid scheme are theoretically analyzed with
Fourier method. The 1D shock/density wave interaction problem and the 3D large eddy
simulation of compressible isotropic turbulence are numerically analyzed to verify the validity and
effectiveness of the scheme. The results show that the quasi-6th order central- WENO hybrid
scheme has lower numerical dissipative error than the 5th order WENO scheme and can hold the
high resolution for both the discontinuities and physical fluctuations in the flow fields. The decay
curves of the turbulent statistics obtained by large eddy simulation with the central-WENO hybrid
scheme coincide well with the available direct numerical simulation, and the —5/3 power law of

the theoretical energy spectrum is successfully captured. The specific bounds of the weighting
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function applicable to the large eddy simulation of compressible flow are calibrated. This work

lays a solid algorithm foundation for high accuracy large eddy simulation of compressible

turbulence in fluid machinery.

Keywords: large eddy simulation; compressible flow; isotropic turbulence; WENO; hybrid

scheme
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