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Computational methods have been playing crucial roles in
diverse fields such as mechanical, civil, architectural,
electrical and electronic engineering as well as in science.
The Japan-China Symposia on Boundary Element Methods (1987,
1988, 1990, 1991, 1993, 1994, 1996, 1998) held in Japan and
China, First Pan-Pacific Conference on Computational
Engineering (PCCE93, 1993) in Seoul Korea, and the Asia-
Pacific International Conferences in Computational Methods in
Engineering (2003 in Sapporo Japan, 2006 in Hefei China, 2009
in Nanjing China) have made substantial contribution to
computational methods. It is our great pleasure to announce
that the Fourth Asia-Pacific International Conference in
Computational Methods in Engineering 2012 (ICOME2012) will be
held in Kyoto, Japan, following these successful previous
conferences. The aim of this conference is to discuss newest
achievements of computational methods in different fields of
engineering and science. Emphasis is placed on fundamentals
as well as on applications related to the latest developments
of computational methods.
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Prof. Ching-Sen Wu

Dept. Civil Engineering,
National Taiwan University
Taipei
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Dear Prof. Ching-Sen Wu,
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surface flows” has been accepted for presentation in The fourth Asia-Pacific International Conference on
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A numerical study of breaking free-surface flows

Ching-Sen Wu", Der-Liang Young"
*olivercswu@ntu.edu.tw, Department of Civil Engineering,
National Taiwan University, Taipei, 10617, Taiwan

Key words:

Abstract

In this work we present a practical interface tracking
algorithm to study the interfacial flow problems which
are applicable to some hydrodynamic problem with
liquid-breaking effect. The developed numerical
model consists of the calculations of fluid motions and
the predictions of free surface. The fluid motion is
governed by the
(NS)
free-surface movements, an improved volume-of-fluid
(VOF) algorithm is employed. The VOF algorithm is

classical,  incompressible

Navier-Stokes equations. To track the

composed of the centered column scheme based on
the piecewise linear interface calculation (PLIC)
concept and the Lagrangian split advection scheme.
This improved advection algorithm is used to capture
the interface of the immiscible fluids both in 2D and
3D spaces. Then the proposed numerical model,
combination of the PLIC-VOF scheme and the NS
system, is applied to study some physical problems
with the liquid-breaking effects. They are the
simulations of plunging breaking wave, gravity wave
and collapse of a liquid column. Some phenomena of
the wave-breaking problems are captured, such as the
overturning, splash up and gas entrainment beneath
the surface. It is significant to note that the proposed
numerical model can be accurately accomplished by a
regular structured mesh without any geometric
modifications. Next, the mass conservation is
numerically assessed, thus allowing computations to
Good

reach the machine precision. results are

Navier-Stokes equations, interface tracking, volume-of-fluid method, liquid breaking

obtained through numerical tests.
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