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This research group seeks to create synthetic science and technologies that utilize energy resources and
energy conversion supportive of current civilization and are considerate of global environmental
influences. The research and educational staff members teach and conduct research on themes including
the analysis of air environment, the recycling of materials and energy in natural and artificial systems, and
the various other issues on a diversity of science and engineering fields related to the mechanical
engineering, the chemical engineering, and the science of the global environment.

Key words: <Fundamental science, Energy engineering, and Environmental science>
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L Organic chemical system / Self-organization / Chiral symmetry breaking 4

HE E— ASAKURA, Kouichi
B TEE+

Professor Ph.D.

A{EER

Department of Applied Chemistry
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Studies are made for developing useful manufacturing technologies and new
materials by analyzing, controlling, and designing far-from-equilibrium open
chemical systems that emerge self-organized states that are similar to living
systems. Research subjects are spontaneous chiral symmetry breaking transition
in chemical systems, interfaces that spontaneously organize to functionalize, and
fabrication of beautiful surfaces for coatings and cosmetics technologies.

asakura@applc.keio.ac.jp http://www.applc.keio.ac.jp/~asakura/
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Clathrate Hydrates / Energy Technology / Physical Chemistry A

K = OHMURA, Ryo
B Bt (I%)
Professor Ph.D.
Het T %

Department of Mechanical Engineering
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In my research group, fundamental and applied experimental studies are performed
to reveal physical properties and characteristics of clathrate hydrates, thereby
contributing to energy and environment technologies. Physicochemical as well as
engineering aspects of hydrates are widely investigated for the development of
novel energy and environment technologies utilizing hydrates, such as storage/
transport of natural gas in the form of hydrates and efficient thermal technology.

rohmura@mech.keio.ac.jp http://www.ohmura.mech.keio.ac.jp/
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L, Environmental Chemistry / Atmospheric Chemistry / Aerosol Engineering |

BAF #0BB  OKUDA, Tomoaki
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Professor Ph.D.
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Department of Applied Chemistry
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Recently, atmospheric aerosols such as fine particles (PM2.5) are of serious
concern for human health. Physical and chemical properties of aerosols such as
chemical composition, surface area and electrostatic charging state are important
as they provide metrics for their adverse health effects. I try to elucidate these
parameters of atmospheric aerosols by developing original methods to measure
them based on atmospheric chemistry and aerosol engineering.

okuda@applc.keio.ac.jp http://www.applc.keio.ac.jp/~ okuda/
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Molecular Simulation / Soft Matter / Self-Assembly

nHE R ARAI, Noriyoshi
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Associate Professor

TR

Department of Mechanical Engineering
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This laboratory focuses on the rich functionality of soft matters
(e.g.polymers, surfactants, liquid crystals, colloids, and biomembranes) . By
using molecular simulation techniques, we aim to clarify the mechanism of
material functionalization and the origin of life at the molecular view, as well
as we try to design machines and/or nano-scale systems with novel
principles.

arai@mech.keio.ac.jp http://www.arai.mech.keio.ac.jp
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L Heat and mass transport in porous media / Measurement techniques by magnetic resonance imaging 4

NI FRER
R
Associate Professor
e T2 %
Department of Mechanical Engineering
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This laboratory is focused on heat and mass transport in opaque porous
media using magnetic resonance imaging. This research clarifies non-uniform
transport phenomena in porous media and allows development of a higher
performance chemical reactor.

OGAWA, Kuniyasu
Bt (I%)
PhD.

ogawa@mech.keio.ac.jp http://www.ogawa.mech.keio.ac.jp/
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L. Thermal Engineering / Coarse-Grained Molecular Simulation / Soft Matter |

INE $H4E KOBAYASHI, Yusei

BV (BE) &+ (I%)
Research Associate(Non-tenured)  Ph.D.
Rt T2 5

Department of Mechanical Engineering y
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My research is to find new insights on the relation between the structural
and rheological properties of soft materials (e.g., polymers, colloidal
nanoparticles, and surfactants) . By utilizing coarse-grained molecular
simulations to investigate the self-assembly behavior, I aim to clarify the
mechanisms of functional expression of soft materials.
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§ Materials Science / Thin Films / Electron Diffraction
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Professor

T2

Department of Mechanical Engineering

SUZUKI, Tetsuya
TZE+
Ph.D.
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Materials Researches offers academic and research activities with metals,
ceramics, composites, polymers and biomaterials. The concern of materials science
is chemical bonding, synthesis and composition, and their interactions with
environment. The role of a materials researcher and engineer is to understand
why materials behave as they do under various conditions, and to recognize the
limits of performance, and to meet the demands of given application.

tsuzuki@mech.keio.ac.jp http://www.suzuki.mech.keio.ac.jp/
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. Combustion engineering / Reactive fluid dynamics / Numerical simulation of combustion

=P ¥&  TOMIDOKORO, Takuya

B3 (G5H) et (T%)
Research Associate(Non-tenured) M. Eng.
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Department of Mechanical Engineering
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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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A Reactive Fluid / Microbubble / Process System
£ 35

7EEF  FUJIOKA, Satoko
SR Bt (T%)
Assistant Professor Ph.D.

R{LER A
Department of Applied Chemistry
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Our research interests are elucidation and modeling of gas-liquid two phase flows
including microbubbles. It is very important for process intensification to model
the complex flow phenomena where chemical reaction and fluid dynamics have a
strong interaction. This laboratory tries to do numerical simulation, mathematical
modeling and experiment of those multiphase flow for chemical industrial
technology, food industrial technology and also environmental technology.

fujioka@applc.keio.ac.jp
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Fine bubble / Micorobubble / Ultrafine bubble
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TERASAKA, Koichi

iz TEEt
Professor Ph.D.
ISR{EZ#

Department of Applied Chemistry
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T investigate various phenomena and functions of fine bubbles such as microbubbles and
ultrafine bubbles, and research and develop their applications as well as the
international standerisation. Especially, food manufacturing process, functional material,
waste water treatment and energy saving technology using microbubbles are studied as
well as novel cleaning technology using ultrafine bubbles. I promote the experimental and
theoretical study to realize useful process and novel material by fine bubble technology.

terasaka@applc.keio.ac.jp http://www.applc.keio.ac.jp/~terasaka/
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Amphiphile / Soft Matter / Organic Molecular System
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BANNO, Taisuke
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Assistant Professor Ph.D.
AR ,
Department of Applied Chemistry
W 232G AL, TR T 3RV 7L, Tv)Ly g Vi

W, FrEno7y 7 b v & —OBIRZEB) OB 2 i8I A
TWET, BTV NLOERIERY 7 b~ 2 =D& 4 F 37 Z0Mhe %
AT 5 LW HAKD T 2T L% WET 5 Z &, AR
RO EZHIEL £,

We focus on the control of dynamics of soft matters, such as vesicles,
emulsion droplets, and gels, which are composed of the designed and
synthesized amphiphiles. To develop next-generation materials, we design
and construct novel molecular systems where the dynamics and the functions
of soft matters are emerged by the chemical reactions at the molecular level.
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L Soft Materials, Polymers, Gels / Viscoelasticity and Mechanical Behavior |

EH 5 HOTTA, Atsushi

B2 Ph.D.
Professor Ph.D.
T2

Department of Mechanical Engineering
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Our group will take both experimental and theoretical approaches to link the
physical properties of novel soft materials with their underlying chemical structures
(ranging from atomic-, through nano-, to micron-scales) as well as their industrial
applications (e.g. nanomaterials, biomaterials, eco-friendly materials) . Our major
research targets will be polymers, and the keywords for our research projects will
be "multi-scale structures”, "self assembly", "functionalization", and "composites".

hotta@mech.keio.ac.jp http://www.hotta.mech.keio.ac.jp/
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Reactive gas dynamics / Flame material synthesis / Internal Combustion Engine / Low NOx emission

- E o S| YOKOMORI, Takeshi
B Bt (IT%)

Professor Ph.D.

e %

Department of Mechanical Engineering
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Advanced technologies of combustion such as high efficiency internal combustion
engine, nano-material flame synthesis, low NOx combustor, and combustion diagnostics
are of main research interests in this laboratory. The fundamental combustion
phenomena related to those technologies are investigated through experimental,
numerical and theoretical approaches, based on fluid, thermal and reaction dynamics.
The optimized and new techniques for applications are also investigated.

http://www.yokomori.mech.keio.ac.jp/
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Aerobiology / Aerosol physics / Stratosphere

=K &7 MIKI, Kenji

BN (BR) Bt (B%)
Research Associate(Non-tenured)  Ph.D.
IA{EZEH

Department of Applied Chemistry
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Our group studies the impact of bioaerosols, such as microorganisms and
pollen, on human society. Specifically, we are focused on the bioaerosols that
exist in the stratosphere. Our goal is to uncover the unknown, global-scale
relationships between bioaerosols, the ecology of the middle atmosphere, and
human society.




