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Abstract: In ghost fluid method, for treating surface tension under the framework of volume of
fluid (VOF), the exact location of fluid interface cannot be easily determined. In order to resolve
such a problem, a new sub-grid interface locating algorithm is proposed in this work. In the new
algorithm, a variable curvature curve, used to approximate the interface in sub-grid, is
constructed based on the curvature of the two grid cells on both sides of the interface. As a
result, the intersection point of the connection line of centers of interfacial cells and the interface
is calculated accurately. The influence of the curvature on the interface location is taken into
account. Moreover, this algorithm is independent on mesh type and space dimension. Numerical
tests, including capillary rise, static droplet, bubble rise in two-dimensions and three-
dimensions, show that interface curvature has a significant influence on the sub-grid interface
location. Calculating the sub-grid interface location and the curvature at such a location with high
accuracy can improve the numerical prediction of VOF method significantly, and by 3.5 times at
the best. This method can provide a new tool for predicting physical behaviors of high surface

tension driven flow in complex geometrical structures.
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