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Numerical simulation of air/water multiphase flow A Large-scale Simulation on CFD
for ceramic sanitary ware design by multiple GPU in Construction Industry

Akio Ikebata® Shinya Yoshida™ Feng Xiao™* Pham Van Phuc* Tsuyoshi Nozu* Hirotoshi Kikuchi* Kazuki Hibi**

*TOTO LTD., Production technology center ** Tokyo Institute of Technology, Department of energy sciences *Center for Advanced Computational Engineering, Shimizu Institute of Technology, **Numerical Flow Design CO., LTD.

Predicting the performance of computer in a CFD application is an important issue in the practical
fields. In this project, the performance of a single compute node, GPU and computing networks by
year have been investigated. Large-scale simulation in massively parallel process is necessary to
maximize the performance of computer at present. The usefulness of large-scale simulation are also
discussed with example applications of using high resolution grid in order to achieve more accuracy
results in comparison with experimental results, or using small grid size to develop a more elaborate
numerical model reproducing much more flexible shape of object, and simulation of a wide urban
area considering the effect such as surrounding complex terrain to the target buildings.

We have been developing an in-house CAE air/water two-phase numerical code for various
purposes in design and manufacturing of plumbing products such as ceramic sanitary wares. In
order to re-produce the complex interfacial flows of air and water with adequate accuracy, large
scale computations are required with reliable numerical model, which is of great challenge. To this
end, we have made efforts to improve the numerical schemes and port the code to the GPU
platforms to accelerate the large scale computations for real-case applications. We have
implemented large-scale simulation on the TSUBAME2.0 supercomputer by making effective use of
the GPGPU architecture, and achieved significant improvement in both computational performance
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