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Numerical scheme for incompressible flow fields using the vector potential
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This paper establishes a numerical scheme for incompressible flow fields using the vector potentialy. Based on

Helmbholtz theorem, an arbitrary vector fields ¥ can be expressed as a function of a scalar potential ¢ and y under a
Coulomb gauge, i.e. V=V g-+curly (divi=0). In a previous study, I proposed an improved Helmholtz decomposition
form that easily applied to perform numerical calculations, i.e. #=(V @ +ViigW)+curly (V2¢# 0, divg=0), where u is
the displacement vector and Vaiagt denotes the diagonal terms of Vi, i.e., (V@ +Vaiag )=( VF+V ), where ¢° denotes
compressible and ¢ denotes incompressible. Further, the compatible elements y; must be C!-continuous. The elements

in this study are incompatible; however, to satisfy the boundary conditions, more specifically, the non-reflective outlet

conditions, C!-continuity is imposed on the boundary elements.
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Fig.2 Boundary element for driven cavity
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Fig.3 Boundary element for inlet side
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Fig.4 Boundary element for outlet side
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