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The recent progress in the computer and numerical simulation technologies enables us to clarify the physical phenomena
that have been intractable with experiments. In industries, advanced computer-aided design gains increasing importance. In
the Center for Applied and Computational Mechanics, we clarify various physical phenomena using the methods of
computational mechanics and apply the methods to wide areas of science and technology. We also conduct mathematical,
theoretical, and experimental analyses, as well as development of numerical simulation schemes, computation techniques,
and measurement techniques.
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Our research efforts are aimed at understanding complex multiscale physics of multiphase
media such as cavitating liquids and viscoelastic materials. We develop experimental,
theoretical, and numerical methods to reveal the dynamics of cavitation bubbles and
droplets. With fundamental understandings of bubble and droplet dynamics, we target
contributions to industrial applications including ultrasonic/jet cleaning, microbubble
aeration, medical application, food processing, and underwater explosions (UNDEX) .

kando@mech.keio.ac.jp http://www.kando.mech.keio.ac.jp/
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Nonlinear interaction between different scales is the important aspect of turbulence that
enhances transfer of kinetic energy, heat and mass. My research interest mainly focuses on
unveiling the mechanism of the nonlinear multiscale interaction of turbulence through
experiment or/and numerical simulation, and thereby making contributions to solving the
longstanding problems in fluid mechanics, such as understanding the mechanisms of laminar-
turbulence transitions and developing better turbulence models and flow-control methodologies.
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Ultrasonic and functional fluid actuation technologies have numerous attractive features, including
indirect actuation, silence, high power density, etc. We apply such technologies to cell engineering,
tissue engineering, haptics, and softrobotics, aiming to contribute to enhance health, emotion, and
cooperation of human and robot. Particularly, we are developing autonomous cell culture systems
essential for dissemination of regenerative medicine, haptic sensors/displays for enhancing the use
of sensory information, and softrobots aiming to expand human-machine cooperation.

takemura@mech.keio.ac.jp http://www.takemura.mech.keio.ac.jp/
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Our research interest covers diverse fluid flow phenomena with particular emphasis on
the physics of turbulent flows. Flow measurements are undertaken by state-of-the-art
technology including micro-Pitot tube, multi-sensor-HWA, LDV, Stereo PIV and their
combination. Most of our experimental projects are supported by CFD studies based on
RANS turbulence models as well as LES and vortex methods. Recent activity covers
experimental and numerical analysis of unsteady flow motion around a flapping wing.

obsn@mech.keio.ac.jp http://www.turbo.mech.keio.ac.jp/
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In the field of computational solid mechanics using finite element method
(FEM) , our main activities are to develop stochastic multiscale modeling
and simulation methodologies considering uncertainties and their validation,
with applications to microstructure design of composite materials, additive
manufacturing, analysis of biological hard tissues and soft tissues considering
inter-individual differences and design of medical devices.

naoki@mech.keio.ac.jp http://www.takano-lab.jp/
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L Combustion engineering / Reactive fluid dynamics / Numerical simulation of combustion
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In internal combustion engines such as gas turbines and spark-ignition
engines, there are many cases when the mixture concentration of fuel and air
becomes spatially inhomogeneous. In order to understand the behavior of
flames in such mixture concentration and develop novel combustion
technologies with low environmental impact, I work on elucidating and
modeling the detailed combustion phenomena by numerical simulation.

tomidokoro@mech.keio.ac.jp
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Our research interests are numerical simulation and mathematical modeling
of complex heat and fluid flow phenomena including turbulent flows and
development of advanced control methods for such flow phenomena. The
research area is being expanded toward establishment of design methodology
for thermo-fluids systems by integrating control theories, optimization
methods, machine learning, and large-scale flow simulation techniques.

fukagata@keio.jp http://kflab.jp/
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This laboratory focuses on computational fluid dynamics of compressible
flows to investigate aerospace propulsion of supersonic vehicles, particularly
those associated with supersonic combustion and detonation phenomena
needed to develop new engine types. Also investigated are explosions from a
safety engineering standpoint.

matsuo@mech.keio.ac.jp http://www.matsuo.mech.keio.ac.jp/
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This laboratory is focused on clarifying the phenomena of phase changes (vapor to liquid
or liquid to solid) at the microscopic view using molecular dynamics simulation. Molecular
simulaitons are applied to the clathrate hydrate, protein, liquid crystal, and micelle.
Large-scale molecular dynamics simulations using a parallel computer and GPU, are also
done. Machine learning method is applied to analyze the data of molecular simulation.

yasuoka@mech.keio.ac.jp http://www.yasuoka.mech.keio.ac.jp/
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Research of this laboratory focuses on multidisciplinary applications of
mathematics, for instance, matrix data analysis and applied information
geometry, geometric theory of nonlinear dynamical systems and structure-
preserving numerical methods, as well as symmetry analysis and conservation
laws of differential equations and finite difference equations.

l.peng@mech.keio.ac.jp http://www.peng.mech.keio.ac.jp
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The research of this laboratory focuses on multiphysics in a broad spectrum of
materials including metals, polymers and ceramics. Specifically, we conduct
mathematical modeling and numerical simulation of materials for functional devices
such as fuel cells by coupling the mechanical behavior with other phenomena and/or
bridging different scale phenomena. We also have interests in experimental validation
of simulation models and development of new CAE techniques using machine learning.

MURAMATSU, Mayu
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Ph.D.

muramatsu@mech.keio.ac.jp https://www.muramatsu.mech.keio.ac.jp/
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