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Couple and co-simulation from particle-packing to sintering

HEH ALY, A i)

Tomohiro Sawada and Junichi Matsumoto
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This paper presents our approach to development of a co-simulation technique of fluid-particle interaction
and multi-phase-field computations for directly simulating manufacturing process of fine ceramics. We
compute the slurry process such as mixing and dispersion of ceramic particles in solvent by a fully finite
element method-based method. After that, we compute the sintering process with the FEM-based multi-
phase-field method using the computation result of the slurry process as input data. The input data
generates an initial phase-field of the sintering.

Key Words : Co-simulation, Fine ceramics process, Fluid-particle interaction, Multi-phase-field method,

Finite element method
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(d) Sintering process of particles at 1,400 °C.
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Fig.2 Snapshots of fluid-particle interaction and multi-phase-field simulations of ceramic particles.
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Analysis of Oxidative Decomposition Reaction of Biphenyl
in PCB Hydrothermal Oxidative Decomposition Reactor
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Hiroyuki Kuramae, Ryohei Kobayashi, Masahide Matsumoto and Nobuhisa Watanabe
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Thermal fluid analysis of a PCB hydrothermal oxidative decomposition reactor was performed considering
the oxidative decomposition of biphenyl using the standard OpenFOAM solver bouyantReactingFoam. The
internal fluid is assumed to be a perfect gas, and the temperature dependence of mass density, viscosity,
specific heat, and thermal conductivity are considered. It was confirmed that the thermal fluid conditions in
the reactor changed significantly due to the input volume fraction of biphenyl, and that the temperature in
the reactor increased due to the oxidative decomposition reaction.

Key Words : Polychlorinated Biphenyl, Hydrothermal Destruction Reactor, Chemical Reaction Anal-
ysis, OpenFOAM
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Japan Atomic Energy Agency is developing an innovative design system named ARKADIA for automated

life cycle optimization of innovative reactors, including fast reactors, to dramatically improve

development efficiency. Focusing on the conceptual design phase, ARKADIA-Design is being developed

to support the design optimization process. ARKADIA-Design consists of three systems (Virtual Plant

Life System (VLS), Evaluation Assistance and Application System (EAS), and Knowledge Management

System (KMS)). A design optimization framework controls the linkage between the three systems through

the interfaces in each system. This paper reports on the development of an optimization analysis control

function that performs design optimization analysis combining plant behavior analysis by VLS and

optimization study by EAS.

Key Words : Coupling codes, Framework, Reactor design optimization
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One-way Coupled Analysis of Prefabricated Scaffolds under Wind Loads
using OpenFOAM and ASI-Gauss Code
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Takumi Tago and Daigoro Isobe
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In this paper, numerical evaluation on displacement of prefabricated scaffolds and axial force of wall ties
are conducted under wind loads calculated from fluid analysis and the safety technical guidelines of
prefabricated scaffolds. OpenFOAM, which is an open-source numerical solver, is used for fluid analysis.
The Adaptively Shifted Integration (ASI)-Gauss code, which can stably calculate nonlinear phenomena
such as member fracture, is used as a structural analysis code in this research. As a result, the fluid analysis
revealed that even if prefabricated scaffolds were safe under the safety technical guidelines, the wind loads
caused by the complex flow effects might lead to the collapse.

Key Words : Prefabricated Scaffolds, Wind Loads, ASI-Gauss Code, OpenFOAM
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Simulation of Graphical Patterns Created on Fluids and Estimation of Their Generation Procedure by
Using Machine Learning
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Beautiful patterns created on fluids, such as marbling patterns and latte art, have attracted people's
attention. In recent years, attempts have been made to reproduce such fluid patterns in the field of
computer graphics. In this study, we not only reproduce fluid patterns but also estimate their generation
procedure by using machine learning. Specifically, we perform a large number of simulations of two linear
free-pores latte art and estimate the start and end positions of the free-pores by machine learning based on

the results of the simulations.

Key Words : Machine Learning, Inverse Analysis, Simulation of Fluids, Transfer Learning, Computer
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