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Data of Navier- Sokeg NS) equationsand generalized NS equations
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Hfects o physical and grid scales in difference computing of
the Navier-Sokes( NS) equations and computing
generalized NS equations
GAO Zhi, SHEN Yi-ging
(Laboratory of High Temperature Gas Dynamics, Ingtitute  Mechanics, Chinese Academy d Sdences, Bejing 100080, China)

Abgract : Hfectsof physca and grid scales in difference conputing of NS equations are anayzed
and enphagsison coupling of fluid mechanics with numerical analyss. The qudy shows that in normdl
oonditionsof NS difference conputing, some visoous terms will drop into the truncated error terms of
nodified differentia equation of NS difference scheme. In this case, NS computation is actudly equd to
conpute a certain dnplified NS equations, nmoreover , conmputing repeatedly these visoous error terms
yield unpredictable irfluence on numerica lution. In order to awid above-cited shortooming , one way
isto raise accuracy of NS difference scheme and to fine grid and to redlized a veritable conputation of NS
equations. The other way is to reduce reaonably NS equations. For this end we sugges a generalized NS
equations derived by negecting those error visoous terms from NS equations. The generdized NS equa
tions, in which visoous terms retained are only seoond-order shear visoous terms, may save time and gor-
age and awid unpredictable irfluence of error accumulations of error vi scous terms on numerical ol ution.
As two exanples, both generdlized NS (QNS) equations and NS equations are used to cormpute the super-
nic flows over both frontward and rearward facing geps. Numerical resultsof GNS equations agree well
with those of NS equations.

Key words : Conputationd fluid dynamics; Scadedfect ; Navier- Sokes (NS) equations; Gener-
alized NS equations



