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OWMEZEE / Theme of Research

Multiphase flow widely exist in nature, and industrial processes. The understanding, modeling and prediction of multiphase flows such as
boiling and condensation play a fundamental role in developing energy engineering systems. Thanks to the development of modern
computers and various numerical techniques, nowadays, numerical simulation has shown its unique advantages in understanding physics
of multiphase flows, giving better system designs, etc. Various models and numerical techniques have been proposed in the past years,
but they still have limitations because of complex muti-scale nature of the multiphase flow. Thus, we need to develop multi-scale
numerical simulation of complex multiphase flows.

@WEME / Outline of Research

This research objective lies in developing multi-scale numerical simulations of multiphase flows based on the open source software
OpenFoam. It includs the following contents: (1) discussion on numerical techniques for simulating different multiphase problems and
determination of suitable techniques for the specified problem. (2)implementation of the suitable interface-capturing methods, into
OpenFOAM and validation of the implementation by simulating the benchmarks and experimental cases of the related phenomena; (3)
application the code to simulate target problem.

®WMEME / Results of Research

With the support, the following achievements have been accomplished. (1) The coupled level-set and volume-of-fluid method (CLVOF)
and dynamic refine method have been implimented and validated into OpenFOAM. Using the devloped method, we have investigated the
viscoelastic effects on droplet migration induced by a wettability gradient on a rigid substrate. (2) Vist Kawaguchi lab in Tokyo Univeristy of
Science, Oshima lab in Tokyo University, and Oshima lab in Hokkaido University to dicuss about the research collaboration.

@4#%0OEE /| Further Research Plan

So far, the numerical simulations considered in this research is still not multi-scale. We will continue to search for a suitable model and
method to develop multi-scale numerical simulation of boling problem in collaboration with Prof. Kunugi . We are also planning to expand
the research collaboration to other research topics such as turbulence of viscoelastic fluid flows.
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®WMEME / Results of Research
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