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Investigation of the Turbulent Model for Pressure
Fluctuations with Spectral Theory

Jin Sheng Ni Han-gen

(Dalian University of Technology, Dalian)

Abstract

The pressure [luctuations in turbulent shear flows are investigated with the
theory of spectral anmalysis, An expression for pressure spac-tra is analytically de-
rived in terms of velocity spectra, This derivation is based on a formal solution
of the Navier-Stokes equation and quasi-normal assumption to express the third
and fourth order velocity correlations in terms of double velocity correlation,
Then, a turbulent model for the computation of pressure fluctuation intensity
with Renolds stress and mean flow velocity gradients is established, The turbulent
constants in the model are calculated from the assumptions about the general behav-
iour of velocity specira in high Renolds number flows, Comparison with direct simu-
lation of turbulent boundary layer is made, It is found that the turbulent-turbu-
lent, cross correlation, and turbuleni-shear soturce terms for mean-square value of
pressure fluctuation are about the same magnitude,

Key words pressurc fluctuation, turbulent model, spectral theory



