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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
associated with multiphase flows such as bubbly cavitating flows in hydraulic
applications. We propose physical models and experimental/numerical techniques
to study the dynamics of cavitation and gas bubbles, toward applications including
ultrasonic cleaning, aeration, medicine, food processing, micro/nanofluidics,
underwater explosions (UNDEX), and fluid-structure interaction (F'SI) problems.

kando@mech.keio.ac.jp http://www.kando.mech.keio.ac.jp
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. Fluids Engineering / Turbulence Modeling/ Flow Measurement / Computational Fluid Dynamics
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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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Computational Mechanics / Stochastic Multiscale Simulation
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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.mech.keio.ac.jp/
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The research in my laboratory aims to clarify the structural adaptations and
sophisticated motor functions of the human musculoskeletal system from
evolutionary and mechanical engineering perspectives, and to apply such findings
in mechanical product designs, anthropological science, and clinical medicine.
Current research focuses on analysis and dynamical simulation of locomotion
and hand manipulation, and morphological analysis of body structure.

ogihara@mech.keio.ac.jp http://www.ogihara.mech.keio.ac.jp
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Numerical simulations of gas-solid two-phase reactive flow are applied to
investigate the fluid phenomenon by the combustion of energetic materials.
Our research focuses on the combustion of granular propellants, interaction
between shock wave and dust particles, and dust explosions in order to
develop safety design for utilization of energetic materials and combustion
phenomena.

shimura@mech.keio.ac.jp
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Micro/Nano-mechatronics / Biomimetics / Micro fluid system
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Developing mechanical components for ;2 TAS (micro total analysis system)
such as a micro pumping system and a mixer, and biomimetic systems
inspired by nature based on ultrasonic technology and a functional fluid like
electro-conjugate fluid which generates a powerful jet flow under a high DC
voltage.

takemura@mech.keio.ac.jp http:/www.takemura.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.
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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.

YASUOKA, Keniji
Bt (I%)
Ph.D.

yasuoka@mech.keio.ac.jp http://www.yasuoka.mech.keio.ac.jp
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WE 4 F MATSUO, Akiko

iz BL (IF)
Professor Dr. Eng.
TR

Department of Mechanical Engineering

JEAEPEGUAICBE S 2 2 < DA 2 Y Ea -4 v 32 b —Y a3 VIZ&kD
AT L TR, BRI, FERRVERUA &R0 & OEAMIREE LT, BT
HEAEBIZ B3 2 RIS D A TOE T, F/2, BIFOEREET oA &
FHE LT, BRBRICHET 2 RA L DREMET> T ET,

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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