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Multiphase Flow Energy Lab.
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Research outline:

Our laboratory 1s focusing in the development of innovative multiphase fluid dynamic methods based on the multiscale integration of massively parallel supercomputing and advanced measurements,
and research related to creation of environmentally conscious energy systems. Furthermore, we promote basic research for the creation of risk management science and associated new multiphase flow
system directly linked to sustainable energy represented by a high-density hydrogen storage technology. Particularly, we are focusing in different field integration research and development such as
creation of environmentally conscious type nano-cleaning technology using reactive multiphase fluid that 1s a thoroughly chemical-free, pure water free, dry type semiconductor wafer cleaning system
using cryogenic micro-nano-solid high-speed spray flow, and also focusing on removal-reusing technology for solar cells and I'TO membranes for conducting organic polymer (including indium oxide tin).
We also performed computational study of multiple bubbles behavior in megasonic field to clarify the mechanism of particle removal by megasonic cleaning. Furthermore, aiming to contribute disaster
risk science field, fundamental mitigation effect of mega-floating structures on the water level and hydrodynamic force caused by the offshore tsunami has been computationally investigated using SPH
method taking into account the fluid-structure interaction (FSI).
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Development of Integrated Multiscale Multiphase Flow Energy System
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Crack propagation by particle Instantaneous 1sosurfaces of H, mass fraction
method and OH mass fraction
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Fluid-Structure Coupled Computing of Crack Propagation Behavior in a High-Pressure
Hydrogen Tank Bulkhead and Diffusion Behavior of Reactive Leaking Hydrogen with Ignition
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Multiphase Fluid Dynamic Approach to Automotive Component Production Technology
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Nano device cleaning using cryogenic fine solid particulate spray
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Supercomputing of swirl injector atomization Laser melting process of metal particles for 3D The pressure contour and elastic deformation behavior
process printer and mechanism of spatter particle generation of piston-pin by FSI elastohydrodynamic computing
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We are developing advanced multiphase hydrodynamic approaches to automotive component production technology. These include injector spray
atomization mechanisms, laser melting of fine particles in 3D printers, and tribological phenomena between pistons and engine connecting rods.
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By focusing on the elementary processes of the atomization
process and the interaction of each process, we aim to elucidate

the liquid film atomization process by airflow and to establish
atomization control technology by coordinating numerical analysis,

A visualization measurement, optical measurement and theoretical
S EHAl (POPASHA) analysis.
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