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Mechanical Systems

Engineering Division

Hydropower remains a reliable, sustainable renewable energy source. Our research develops
compact, high-performance turbines that use hidden water energy in small streams,
agricultural and industrial channels, and water or sewage systems. By extending efficient
operation under off-design conditions, these technologies improve hydropower flexibility,

support local electrification, and contribute to the SDGs.
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Associate Professor

Shouichiro lio

Ph.D. from Miyazaki
University in 2004; current
position since 2011. His
research advances high-
performance hydro turbines
and flexible operation using
hidden water energy for
sustainable small hydro-
power.

>> Beginnings of my path to
academia

Since childhood, | have been fascinated by how machines
work, often taking things apart and wondering how they
could be made better. That curiosity led me to mechanical
engineering and eventually to fluid machinery, where water,
motion, and energy come together. My research now
focuses on improving turbines and expanding the
possibilities of hydropower for local communities. Working
with students, companies, and new ideas keeps me moving
forward every day.

>> In the Future

Our mission is to protect the
environment through high-
performance, eco-friendly turbine
technology. We develop turbines
adaptable to diverse water resources
and improve efficiency and off-design
operability through experiments and
CFD simulations, enhancing
hydropower flexibility toward a more
sustainable future.

>>  After Graduation

Our graduates work across diverse
fields as R&D engineers in pumps,
turbines, automotive, energy, and
electronics, as well as researchers
and public-sector specialists. They
contribute to innovation and
sustainability in industry and society.

Flexible Hydropower for a Sustainable Future
— Harnessing Hidden Water Energy with
High-Performance Turbines —

A new hydro turbine and a non-powered debris
removal system developed under the New
Energy Foundation’s hydropower promotion
program have been adopted at several
hydropower plants in Nagano Prefecture. The
technology received the Turbomachinery Society
of Japan Technology Award (2024).
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A compact turbine replaces pressure-reducing
valves in water systems, generating power from
excess pressure. Developed under a national
R&D project (NEDO-industry collaboration), now
preparing for field testing in 2026.
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