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Numerical simulation of perturbational finite
difference (PFD) method

ZHU Li-li, HU Li-min, GAO Zhi
(High Temperature Gas Dynamics Laboratory, Institute of Mechanics,
Chinese Academy of Sciences, Beijing 100080, China)

Abstract: The perturbational finite difference (PFD) method is a kind of high accurate compact difference method, but its
idea is different from the normal compact method. This method can get a perturbational exact numeical solution ( PENS)
scheme for locally linearized convective-diffusion (CD) equation. PENS scheme (or method) is similar to the finite analytical
(FA) method and exact difference scheme (EDS), they are all exponential schemes, but PENS scheme is much simpler. By ex-
panding the exponential term in PENS to the power-series of grid Reynolds number, the approximate schemes of different order
of PENS scheme, i.e. PFD schemes, can be obtained. They are all upwind schemes and remain the concise structure form of
first-order upwind scheme. The PENS and PFD schemes for 1-D CD equation are constructed, and PFD scheme is extended to
2-D CD equation. For 1-D equation and 2-D flowing problems, highly accurate results are obtained by using second order accu-
rate PFD schemes.
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