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Algorithms to calculate interface area and centroid based on
the VOF model
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Abstract: In order to enhance the accuracy of numerical simulation of interphase mass transfer, a
method integrated with velocity extension was proposed, whereby the interface area and centroid are
calculated within the framework of the VOF model. The method comprises a polygon-cutting algorithm
and a mass source distribution algorithm, offering the advantages of high accuracy, low computational
cost, and good robustness. The polygon-cutting algorithm works under the assumption that the interface
in a grid is a planar polygon. The polygon is then cut into several triangles from a vertex, thereby
calculating the area and centroid of the interface. The mass source distribution algorithm utilizes the
Helmholtz equation to shift the volume expansion term caused by mass transfer to the primary phase,

ensuring that the secondary-phase velocity field is divergence-free and the volume fraction equation is
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solved accurately. Results show that, in the absence of interphase mass transfer, the polygon-cutting

algorithm can calculate the surface area of the droplet with relative errors within +1%. However, the

algorithm cannot offer reasonable results once interphase mass transfer occurs (mass transfer rate m" =

10 kg'm™s™). As the two algorithms were applied synergistically, results exhibit good agreement with

the theoretical growth curves of the droplet: the maximum absolute percentage error was 0.89% for

surface area, and the maximum absolute percentage error was 0.28% for volume.

Keywords: two-phase flow; interphase mass transfer; VOF model; interface reconstruction; velocity

extension
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