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Numerical ssimulation investigation of supersonic cavity flow

MA Ming sheng' ,ZHANG Pei-tong’ ,DENG You-gi> WU Xiao-jur?
(1. Northwestern Pdlytechnical University , Xi’ an 710072, China ;
2. China Aerodynamics Research and Devel gpment Centter , Mianyang Sichuan 621000 , China)

Abgract : The three different type cavity flows are smulated numerically with the implicit goproach LU-SGS and usng
Roe scheme and S A turbulent nodel. The calculation results are cond gent with the experimental data. Gonpressible flows
over cavitieswith a series value of lengthrto-depth ratio (L/ D) were invedtigated conputationaly. The pressure diribut-
ions, greamines, pressure and mach counters are obtained. It is analyzed that the mechanism of cavity flow changes from
open cavity flow to trandtiona cavity flow and finaly to closed flow with the increasing of length-to- depth ratio (L/D) .

Key words: cavity flow ;numerica dmulation ;S A turbulent nodel

( 383 )

The wall-surface criteria with application to eval uating
creditability of CFD simulations

GAO Zhi
(Irstitute o Mechanics , Chinese Academy d Sdences ,Bejing 100080, China)

Abgract : A szt of wall-surface criteria deduced by combing the near-wall interacting shear flows (ISF) theory present-
ed by the author with the basic equations of fluid notion and the velocity no-dip conditions a the wall are suggested in this
paper. The wall-surface criteria provide a theoretical way to eva uate creditability of CFD dmulations. The well-known elev-
en exact lutionsof the Navier- Sokes (NS equationsfor inconpresdble fluid flows are proved to be satified accurately al
wall-surface criteria. The lutions of NS equationsfor both plate boundary layer/outer inviscid flow and* smilar” boundary
layer jouter inviscid flow satidy al wal-surface criteria. These show that the wall- surface criteria can be to examine accuracy
of numericad lutions of NS equations and to verificate creditability of NS equations smulations for near wall flow. Severa
wadl-rdated functions are d 9 presented ,which can be to examine numerica accuracy of CFD dmulations for near wall
flows.

Key words: Gomputational Auid Dynamics (CFD) ;creditability of CFD smulations;interacting shear flow theory ;
wall- surface criteria



