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Associate Professor Hiyama wins the Japan Association for
Wind Engineering's Publication Award

Kyosuke Hiyama, Associate Professor (tenure track) of Information
Science and Design Engineering at the Graduate School of Science
and Engineering, has won the Japan Association for Wind Engineering's Publication Award.
Together with Professor Shinsuke Kato of the University of Tokyo's
Institute of Industrial Science, Associate Professor Hiyama edited a
book entitled "Ventilating Cities - Air-ﬂow Criteria for Healthy and
Comfortable Urban Living," which summarized research results
related to the weak-wind environments in cities. The book was published by Springer in 2012. The award was given in recognition of the
signiﬁcant contribution which the book has made to the development of wind engineering.
The book discusses the state of the wind environment, in particular
the "weak-wind" environments in urban areas, where about half of
the world's population resides. The wind is generally weak in urban
areas because buildings etc. block it. While this trend is beneﬁcial in
terms of preventing disasters caused by strong winds, there is also a
possibility that it may harm the wind environment needed to maintain a comfortable urban environment, including breezes which ease
both the heat of summer and levels of discharged materials which
eﬀect people's health, such as vehicle emissions. The book starts by
explaining the heat island eﬀect, air pollution issues and human
comfort, all of which are related to an urban environment that can be
described as having the wind environment as one of its elements.
Then, by proposing a wind environment which will make urban
environments comfortable and ways to think about urban city planning with a view to achieve such an environment, it seeks to ﬁnd an
answer to the question "What is the wind environment that is necessary for healthy and comfortable urban living?"
The book has received high praise for the knowledge it oﬀers, which
is helpful to the development of urban cities where sustainability is
desired but there are also concerns over overcrowding. Sharing his
ambitions for the future, Associate Professor Hiyama said, "I am very
honored to receive such a prize. This book has received recognition
thanks to the support of Professor Kato from the University of Tokyo
and of all the other co-authors, and I would like to thank everyone
who was involved. Encouraged by this award, I will continue to work
on research which can make a contribution to society."
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Introducing tenure track academic staﬀ
Aiming to design buildings with high environmental performance in
which design, structure and facilities are all integrated

Graduate School of Science
and Engineering
Associate Professor

Kyosuke Hiyama

Architectural design work is mainly divided into and moves forward in
three separate ﬁelds: "design (architectural planning)", "structure" and
"facilities (environmental planning)." Among these, I have mainly worked
on research involved with "facilities." Unlike "design" and "structure,"
whose roles are even visibly clear, "facilities" are embedded in buildings,
and theirs is a ﬁeld whose role is less conspicuous. However, it is a ﬁeld
which is indispensable to furnishing buildings with the functionality they
need to provide users with comfortable residential environments and
work environments that can increase productivity. One feature of
modern architecture is "high-rise." The foundation for this is, of course,
the innovation of architectural structures and materials, but I would like
to point out that it is an architecture which is only possible because
there are facilities such as lighting, air conditioning and elevators which
are nowadays so closely related to our daily lives.
Against a background of globally increasing environmental awareness,
reducing CO2 emissions through energy-saving construction is a social
issue. A major part of the CO2 emissions in the life cycle of a building is
not those that accompany its construction and deconstruction, but those
that result from its operation, in other words, the air conditioning, lighting, hot water and so on used by its residents. As a result, the role of
facilities in buildings (environmental planning) is becoming more and
more important in ﬁnding solutions to this issue.
However, one of the reasons that energy-saving construction is not
moving forward is that, in the current situation, architectural design is
divided into "design," "structure" and "facilities," and work related to
facilities (environmental planning) tends to be dealt with after design
and structure. In order to improve the energy-saving features of a building, while it is important to improve the eﬃciency of its facilities, it is
also important to consider an architecture which will reduce the frequency with which those facilities are used in the ﬁrst place, like reducing the
use of lighting by adopting natural lighting. In order to accomplish this,
it is necessary to establish a design process in which, at an early stage in
the architectural design work, a facilities engineer with the specialist
knowledge needed to reduce the environmental burden discusses things
thoroughly with the engineers in charge of design and structure in order
to determine the architectural form.
Currently, Building Information Modeling (BIM) has been gaining attention as a way to establish this process. Unlike the traditional architectural
designing which uses two-dimensional drawings, BIM uses three-dimensional CAD data with attribute information such as building materials
and devices to create architectural designs. This communication through
three-dimensional CAD data signiﬁcantly improves the transmission of
information among the
people involved in the
project, and allows
facilities engineers to
take part in the early
stages of design. As a
researcher involved with
facilities, I aim to achieve
the best performance
environmental construction, in which design,
facilities and structure
are all integrated, by
thinking about how
facilities engineers can
use BIM.
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Introducing tenure track academic staﬀ
Research into fatty acid-binding proteins, to understand
mental disorders

Graduate School of Medicine
Assistant Professor

Yui Yamamoto

Fatty acids are involved in a variety of biological reactions. While excess
intake of fatty acids causes obesity and diabetes and is becoming a
social issue, insuﬃcient intake is also known to cause disease. Fatty
acids can be classiﬁed into unsaturated fatty acids and saturated fatty
acids, which are, respectively, fatty acids with and fatty acids without
double bonds. Polyunsaturated fatty acids with multiple double bonds
are further classiﬁed into n-3 fatty acids, n-6 fatty acids, n-9 fatty acids,
etc., depending on the location of the double bonds. It is known from
dietetics that an imbalance in the intake ratio of n-3 fatty acids and n-6
fatty acids causes intracellular lipids to change, which in turn has an
eﬀect on memory and learning. In our laboratory, we conduct analyses
at the individual/cellular level in order to clarify molecular mechanisms
which relate to the functions of fatty acids. What we looking at are
molecules called fatty acid-binding proteins (FABPs).
FABPs are thought to be involved in various intracellular functions, by
binding to insoluble polyunsaturated fatty acids such as arachidonic
acid and docosahexaenoic acid and making them solubilized. FABPs
form a molecular family and show diverse expressions depending on the
organ and cell type. The biological functions of individual FABP molecules are still not well known, but their wide distribution implies that, in
a broad sense which includes food, they are involved in the fatty acid
environment and to individual and cellular responses, and function as a
regulator for maintaining lipid homeostasis. What I am interested is the
functions of FABPs in the brain.
It is known from dietetics that the progression of mental disorders such
as schizophrenia and depression is related to the intake of fatty acids.
However, the details of the intracellular molecular mechanisms are still
not understood. We are hoping to be able to approach human
psycho‐neurologic diseases by investigating the mechanisms through
which FABP molecules are involved in cerebral functions such as
memory and emotions, which are aﬀected by fatty acids. We have
reported that the activities of a living body and lesions may be controlled by regulating the expression of various FABP molecules. In the
nervous system, this is believed to play a role in the uptake of lipids and
in cell division, and to control neural plasticity. Moreover, it is very likely
that FABPs function as a regulator in the maintenance of homeostasis
and cell responses which are mediated by lipids, and we are currently
investigating these functions further.

Polyunsaturated
fatty acids

Arachidonic
acids
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Measuring and modeling physiological functions of plants, with the aim
of achieving plant factories with higher proﬁts and a reduced environmental burden

Joint Faculty of
Veterinary Medicine
Assistant Professor

Yuki Sago

Greenhouse horticulture has been developed with the purpose of
providing fresh vegetables to consumers during seasons when
open-ﬁeld cultivation is not possible, and has contributed to increasing
agricultural proﬁts by improving yield and quality and reducing labor. In
recent years, highly controlled cultivation environments such as those
found in plant factories have made planned year-round production
possible, and production systems which aim to increase proﬁts further
are also on the rise. In these advanced forms of agriculture, there is
demand for the establishment of a plant production technology that
will bring more proﬁts with less burden on the environment by means
of appropriate control of cultivation environments based on the physiological functions of plants. In this context, I am conducting research
into measuring and modeling environmental eﬀects on the physiological functions of plants, information which is essential to environmental
control.
In my work to date, I have been conducting research which has focused
on the absorption function of plant roots, something which is important
for plant production. At agricultural production sites, there has been a
demand for solving various important issues closely related to the
function of roots in absorbing nutrients and water, such as depletion of
fertilizer resources and the rise in the cost of fertilizers, overfertilization
and muckland with excessive nutrients, poor growth due to environmental stress (heat stress, water stress, etc.), and salinization of dry ﬁeld
soil. However, since plant roots spread widely under the ground, they
are diﬃcult to understand as a subject of research, and there is not
enough information to solve production site issues. So, as a ﬁrst step, I
built an instrument to measure how fast roots absorb nutrients and
water, and investigated the eﬀects of the environment around the roots
on the function of nutrient and water absorption. I also constructed a
new kinetic model which takes into account the eﬀect of transpiration
on nutrient absorption by roots, and quantitatively analyzed the relationship between environmental elements and nutrient absorption by
roots. Using information obtained from this research, we can expect
that practical technology for actual cultivation sites can be developed,
such as technology to reduce the environmental burden through rational fertility management.
Plant factories are a production system which may be able to
provide answers to problems which the agriculture is facing
today, such as concerns over food safety, environmental
pollution, global warming, energy and water resource shortages and a decreasing population engaged in agriculture. On
the other hand, there still are issues to be solved with regard
to cost and cultivation technology. At Yamaguchi University,
we have a plant factory research facility where we can fully
control the environment (lighting, temperature, culture
medium, etc.). Using this facility, I aim to make further progress in research into measuring and modeling environment-dependent physiological functions of plants, and to
contribute to the development of practical plant factory
technology.
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