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Second-or der pertur bational finite difference schemesfor
hyper balic conservation equation

SHEN Yi-ging", GAO Zhi?, YANG Dinghui*
(1. Department d Mathematical Scences, Tsinghua University, Beijing, 100084, China;2. Laboratory d High Temperature Gas Dy-
namics, Insititute f Mechanics, Chinese Academy o Sdences, Bedjing, 100080, China)

Abgract : For hyperbolic conservation equation , the congant codficients of firg-order upwind
scheme for goace- derivative are expanded to power series of grid-gacings of both time and gace,
then the seconctorder perturbational finite difference (PFD) scheme is obtained by determining the
codficients of the power series. Acoording to the same way a Pacious second-order flux litting
PFD (FPFAD) schemeisdw obtained. These two kindsdf schemes remain the terse form of firs-or-
der uowind scheme. These schemes have secondrorder accurate and essentialy nonrostillatory prop-
erty. These two kinds of schemes are generdized and gpplied to hyperbolic conservetion equations,
their accuracy and resol ution are numericaly examined by usng modd equations and the shock-tube
flows.

Key words: conputationa fluid dynamics; hyperbolic conservation equation; norroscillatory
scheme ; perturbationd finite difference scheme



