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Science of environment and energy should play a dominant role toward the establishment of carbon
neutral society and accomplishment of SDGs. The Center for Science of Environment and Energy consists
of the research groups, based in the fields of mechanical engineering and applied chemistry, working on
thermodynamics, the science of energy, environmental chemisiry to understand global environment,
materials science for the energy and environment technologies and chemical engineering to implement the
engineering science in indusiry and society. The targets of research and education in this center are diverse
from molecular level to industrial plants.
Key words: Sustainable Science and Technology, Thermodynamics, Environmental Chemistry,

Materials Science, Chemical Engineering, Green 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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The mission of our laboratory is to improve the health of people all over
the world by advancing the latest research regarding the effects of
ambient air and other environmental media on human health. We try to
elucidate the parameters of atmospheric gases/aerosols responsible to
adverse health effect by developing original methods to measure them
based on atmospheric chemistry, biochemistry, and aerosol engineering.

okuda@applc.keio.ac.jp http://www.applc.keio.ac.jp/~ okuda/
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I 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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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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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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Our group will take both experimental and theoretical approaches to link the physical
properties of novel soft materials (or soft matter) with their underlying chemical
structures (ranging from atomic-, through nano- to micron-scales) as well as their
industrial applications (e.g. nanomaterials, biomaterials, ecofriendly materials) . Our
major research targets are polymers, and the keywords of our research projects are
"multi-scale structures’, "self-assembly", "functionalization", and "composites".

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

yokomori@mech.keio.ac.jp http://www.yokomori.mech.keio.ac.jp/
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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.
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ogawa@mech.keio.ac.jp http://www.ogawa.mech.keio.ac.jp/
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The modeling of complex flow fields in which chemical reactions and fluid
behavior interact closely is investigated experimentally and numerically
for multiphase flows with dispersed microbubbles and droplets. Our
research is aimed at process intensification in the chemical and food
industries, including the development of compact continuous reactors and
in-line physical property measurement methods for continuous processes.

fujioka@applc.keio.ac.jp https://www.applc.keio.ac.jp/~terasaka/
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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.
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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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The aim of my research is to develop a high-efficiency energy conversion
system utilizing unique properties of clathrate hydrates, which contributes
to the realization of a decarbonized society. Theoretical analysis based on
thermodynamic cycle of the energy conversion system and experimental
studies which elucidate thermophysical and crystallographic properties of
hydrates will be conducted.

matsuura@mech.keio.ac.jp
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My research is to understand the health effects on aerosol properties (e.g.,
surface area and charging state) of particles, based on the atmospheric
chemistry and physics.
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