
Accepted Manuscript

Curvature computation in volume-of-fluid method based on point-cloud
sampling

Bruno B.M. Kassar, João N.E. Carneiro, Angela O. Nieckele

PII: S0010-4655(17)30341-7
DOI: https://doi.org/10.1016/j.cpc.2017.10.003
Reference: COMPHY 6348

To appear in: Computer Physics Communications

Received date : 6 January 2017
Revised date : 1 September 2017
Accepted date : 3 October 2017

Please cite this article as: B.B.M. Kassar, J.N.E. Carneiro, A.O. Nieckele, Curvature computation
in volume-of-fluid method based on point-cloud sampling, Computer Physics Communications
(2017), https://doi.org/10.1016/j.cpc.2017.10.003

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.cpc.2017.10.003


Curvature computation in volume-of-fluid method based

on point-cloud sampling

Bruno B. M. Kassara, João N. E. Carneirob, Angela O. Nieckelea

aPontifical Catholic University of Rio de Janeiro, PUC-Rio
Dept. of Mechanical Engineering. Rua Marquês de São Vicente, 225, Gávea -

Rio de Janeiro, RJ - Brasil. 22451-900
bInstituto SINTEF do Brasil

Rua Lauro Muller 116, Botafogo - Rio de Janeiro, RJ - Brasil. 22290-906

Abstract

This work proposes a novel approach to compute interface curvature in mul-
tiphase flow simulation based on Volume of Fluid (VOF) method. It is well
documented in the literature that curvature and normal vector computation
in VOF may lack accuracy mainly due to abrupt changes in the volume frac-
tion field across the interfaces. This may cause deterioration on the interface
tension forces estimates, often resulting in inaccurate results for interface
tension dominated flows. Many techniques have been presented over the
last years in order to enhance accuracy in normal vectors and curvature es-
timates including height functions, parabolic fitting of the volume fraction,
reconstructing distance functions, coupling Level Set method with VOF, con-
volving the volume fraction field with smoothing kernels among others. We
propose a novel technique based on a representation of the interface by a
cloud of points. The curvatures and the interface normal vectors are com-
puted geometrically at each point of the cloud and projected onto the Eule-
rian grid in a Front-Tracking manner. Results are compared to benchmark
data and significant reduction on spurious currents as well as improvement
in the pressure jump are observed. The method was developed in the open
source suite OpenFOAMr extending its standard VOF implementation, the
interFoam solver.
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