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ABSTRACT

This paper deals with the variable-node element for fluid flow and the adaptive A-version
mesh refinement algorithm. The transient element has been formulated by the Galerkin
approach in which the pressure term is replaced with the penalty function. The present
element having variable mid-side node and is suitable for constructing a locally refined
mesh avoiding the use of the highly distorted elements. A modified Gauss quadrature is
needed to integrate the element matrices to solve the trouble associated with the
discontinuity of derivatives of shape functions.

Several numerical examples show that the proposed element can be effectively used in
the A-version adaptive mesh refinement
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node coordinates velocities
X y u v
1 0.00 0.00 0.00 0.00
2 1.00 0.00 0.00 0.00
3 0.00 1.00 1.00 0.00
4 1.00 1.00 1.00 0.00
5 0.30 0.30 0.30 0.00
6 0.70 0.40 0.40 0.00
7 0.20 0.80 0.80 0.00
8 0.80 0.70 0.70 0.00
9 0.50 0.35 0.35 0.00
10 0.75 0.55 0.55 0.00
11 0.50 0.75 0.75 0.00
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