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A generalized characteristic based split (CBS) algorithm for
incompressible non-isothermal non-Newtonian fluid flows

DUAN Qing-lin, LI Xi-kui®

( State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology , Dalian 116024, China )

Abstract: A generalized scheme of the fractional step algorithm using characteristic based split (CBS)
for numerical simulation of the incompressible non-isothermal non-Newtonian fluid flows is presented.
The discretization scheme of the governing equations along the characteristics is generalized, so the
classical characteristics Galerkin method and the classical Crank-Nicolson time discretization scheme
can be classified as two special cases of the discretization scheme developed respectively. Pressure
stabilized fractional step algorithm is employed to remove the spurious numerical oscillations induced
by the incompressibility of the fluid. The power law model of the viscosity in terms of the equivalent
strain rate is used to model the non-Newtonian character of the fluid. Numerical results of the plane
Poisseuille flow and the 4 : 1 plane contraction flow demonstrate and validate the performance and the

capability of the proposed scheme.

Key words: non-isothermal non-Newtonian fluid flows; fractional step algorithm; characteristics;

characteristic based split (CBS)



