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Abstract: The discrete scheme of the convective-diffusion equation, in which the viscous and convective terms are

discrete as second-order central and third-order upwind difference scheme(3UDS) separately, was reconstructed by using the

numerical perturbation algorithm presented by Gao Zhi. The reconstruct methods have two, one is global reconstruction using

all node- information in discrete element, the other is upstream and downstream reconstruction using separately upstream and

downstream node-information in a discrete element.The two kinds of higher-order schemes called Gao’s upwind difference

schemes (GUDS, for braviety) were developed by using two reconstruct methods stated above. GUDS is so simple as 3UDS,
but GUDS have more high accurate than 3UDS. Both global GUDS and 3UDS are conditional stable schemes, while some

GUDS of upstream and downstream reconstruction are absolute stable schemes. Excellent properties of GUDS for the

convective-diffusion equation were proved by analysis and four numerical tests. The results show that GUDS of upstream and

downstream reconstruction provide a new effective way for 3UDS needing no artificial viscosity and are suitable for solving

linear and nonlinear high Reynolds number problems.

Keywords: computational fluid dynamics; convection-diffusion equation; third-order upwind difference scheme (3UDS);

Gao’s upwind difference scheme (GUDS)
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