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摘要 / Аннотация / Abstract:

The ferrofluids models frequently-used in the computation are usually obtained under the

assumption of static magnetic field and non-conductive fluid, which are quite difficult to design

energy stable numerical methods and establish the corresponding convergence theory. In this work,

we consider a fully coupled multiphysics ferrofluids model composed of the incompressible

Navier-Stokes equation, magnetization equation and Maxwell equation, which allows it to cover

more kinds of magnetic fluids and possess a higher model accuracy than the ferrofluids equation

commonly used in traditional computation. We show the energy law based on the appropriate

variational model of the fully coupled ferrofluids and propose a fully discrete finite element

scheme with unconditional energy stability. The existence theory and convergence analysis for the

numerical solutions are established. Finally, we test the influence of a physical parameter on the

fluid flow and simulate that the applied magnetic field can drive the ferrofluid flow in three-

dimensional case.
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