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Table1l Comparison between f ";(0) and f ", (0)for Falkner - Skan incompressible flow past a wedge

B £75(0) £,(0) [£75(0) - £"(0) 1/ 1"5(0)
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Srong vicous flow theoiy with application to computation
o high Reyndds number flows

GAO ZHi

(Laboratory d High Temperature Gas Dynamics, Indtitute d Mechanics, Chinese Academy o Sdences, Bejing 100080, China)

Abgract : Inorder to 2lve severa basc problemsdf high Reynolds number flow conputations, we
sugged a theory of grong visoous flow , where there exids at least one visoous term being the same order
o magnitude as the inertial term in the Navier- Sokes (NS) equations. Main contents are: ewolution of
gtrong visoous shear flow (SVSF) from ani sotropic flow where visoous shear gress is dominati ng over other
Visoous gresses to an i sotropic one where visoous shear and diff uson are of equd importance and physcal
gcaes are the same in the different directions, scae-lavsof SV SF evolution , an egimetion of ordersof-
magnitude of al visoous and inertiad terms, critical grid scales of difference computing SYSF, two
criterions of that the partial visoous terms drop into the truncated error terms of the nodified differential
equationsof NS difference scheme and that NS conputations yield nonphysical numerical visoous ol u
tions. Physcal and numerica analyses show that we should pay nore attertion to nonphysca numerica
visoous lutions in small scale srong visoous shear flow regions.

Key words : high Reyrolds number flow; grong visous flow theory, conputational fluid
dynamics; Navier- Sokes equations



