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Perturbational Finite Volume Method for the Solution of
2 D Navier Stokes Equations on Unstructured
and Structured Colocated Meshes

GAO Zhi, DAI Min guo, LI Guibo, BAI Wei
(Institute of Mechanics, Chinese Academy of Sciences,
Beijing 100080, P.R. China)

Abstract: Based on the first order upwind and second order central type of finite volume ( UFV and
CFV) scheme, upwind and central type of perturbation finite volume (UPFV and CPFV) schemes of
the Navier_Stokes equations were developed. In PFV method, the mass fluxes of across the cell faces
of the control volume (CV) were expanded into power series of the grid spacing and the coeffidents
of the power series were determined by means of the conservation equation itself. The UPFV and
CPFV scheme respectively uses the same nodes and expressions as those of the normal first, order up-
wind and second order central scheme, which is apt to programming. The results of numerical experi-
ments about the flow in alid driven cavity and the problem of transport of a scalar quantity in a known
velodty field show that compared to the first order UFV and second order CFV schemes, upwind PFV
scheme is higher accuracy and resolution, espedally better robustness . The numerical computation to
flow in a lid driven cavity shows that the underrelaxation factor can be arbitrarily selected ranging

from 0.3 to 0.8 and convergence perform excellent with Reynolds number variation from 107 to 10*

Key words: colocated grid; structured grid; unstructured grid; perturbation finite volume method;
incompressible fluid NS equations; SIMPLEC alg orithm; MSIMPLEC algorithm; SIMPLER
agorithm



