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Science and Technology

Mechanical Engineering / Net Zero Emissions / Environmental Technology
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Professor Hsiau specializes in the field of mechanical
thermofluids and is dedicated to research and development
in Net-Zero Emissions technologies. His achievements have
been successfully applied in biowaste gasification power
generation and energy conservation, effectively addressing
energy supply challenges. His significant contributions to
Taiwan’s industries towards achieving net-zero emissions
through research and technological advancements are

noteworthy.
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Prospective of “TECO Award”

Receiving the prestigious TECO Award, which represents
a lifetime achievement, is a tremendous honor and I am deeply
grateful for the recognition from the committee. This award also
serves as a significant encouragement not only for me but also
for my research team. Since returning to Taiwan after completing
my PhD study in the United States, I have been a faculty member
at National Central University (NCU). NCU has provided an
excellent academic and research environment. I am especially
grateful for the dedication and hard work of my colleagues at the
university who have been my partners in various endeavors over
the years.

I would like to express my heartfelt gratitude to my graduate
students as well. They have worked diligently in the laboratory,
contributing to our common goals through their efforts in learning,
researching, and growing. Without their hard work and dedication,

our team would not have been able to achieve the high-quality

academic and industry outcomes we have.

Throughout my academic career, I have been fortunate to
have mentors and benefactors who guided and supported me.
I am sincerely thankful to them. It is the trust and confidence
reposed in me by many leaders that have allowed me to take
on teaching and administrative roles with courage and to make
meaningful contributions in various capacities. In the spirit of the
TECO Award’s founding principles — “To establish a heart for the
heavens and earth, to give life to the people, to continue the study
of past sages, and to bring everlasting peace to the world” — I hope
to continue fulfilling my responsibilities as an intellectual in the
future.

Lastly, I want to express my gratitude to my family. My
parents, although they have passed away for many years, instilled
in me the values of integrity, diligence, and dedication, which have
been my driving force for continuous improvement. I also thank
my wife and my two children who have consistently supported
and encouraged me. I would like to share this honor with them as

they have been an integral part of my journey.

History of Achievements

Professor Shu-Sun Hsiau graduated from California
Institute of Technology (Caltech) in the United States. He later
joined National Central University, where he has spent 30 years
conducting innovative research and achieving significant results.
Professor Hsiau is committed to research and development in net-
zero carbon emission technologies, including pre- combustion
carbon capture gasification systems, circular economy bio-waste

microgrid systems, energy-conservation technologies for industrial

powder equipment, and sustainable environmental mechanics.

In 2003, Professor Hsiau had the honor of receiving the
prestigious German Humboldt Research Fellowship. During this
time, he collaborated with renowned scholar Professor Hutter
in Germany on research related to debris flow and landslide
mechanisms, pioneering academic research with practical
applications. In 2006, he returned to his alma mater, Caltech,
where he had the opportunity to participate in the development
of Mars exploration equipment led by NASA-JPL. Through
collaboration with international advanced space research units,
he gained valuable insights into the latest technology and the
importance of team operations.

Professor Hsiau has long been engaged in the research and
development of moving granular bed filters, applying them to
multi-fuel gasification systems. He later integrated strong research
team focusing on clean coal carbon reduction. This team not only
developed cutting-edge technology in clean coal gasification
systems but also worked tirelessly to establish demonstration
sites in Taiwan. Subsequently, the team expanded its research to
develop an intelligent, multi-source, high-flexibility gasification
supercritical power cycle generation system.

Due to Professor Hsiau’s dedication to academia and his
focus on net-zero emission issues, he had the opportunity to serve
as the convener of the Energy Program at the National Science
and Technology Council. He was also invited by the Ministry of
Education to promote the cultivation of interdisciplinary talents
in sustainable energy applications, allowing him to contribute his

expertise to the pursuit of net-zero goals.

Technical Contributions

In recent years, Professor Shu-Sun Hsiau has achieved
remarkable success in various fields of net-zero technology,
including carbon-negative CCUS gasification systems, circular
economy bio-waste microgrid systems, energy-conservation
technologies for industrial powder equipment, and sustainable
environmental mechanics. His contributions have been recognized
with multiple awards, including the National Science Technology
Council Outstanding Research Award (twice), the Outstanding
Engineering Professor Award from the Chinese Institute of
Engineers, the Outstanding Engineering Professor Award from
the Chinese Society of Mechanical Engineers, and fellows in
prestigious organizations such as the Society of Theoretical
and Applied Mechanics of ROC and the Chinese Society of
Mechanical Engineers.

Professor Hsiau was also honored with a postdoctoral
research award from the German Humboldt Foundation and had

the privilege of participating in the NASA-JPL project during his
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sabbatical leave at Caltech. He has been recognized as one of the
“World’s Top 2% Scientists” by Stanford University based on
Scopus data for his lifetime scientific impact.

His dedication to academic research is evident through
his involvement in numerous large-scale projects, with project
funding exceeding NT$180 million within five years as the
principal investigator. Over the course of his career, the total
project funding has exceeded NT$600 million. His contributions
have significantly influenced academic development.

Professor Hsiau has served as the Co-Convener of the
Energy Conservation Focus Center of National Energy Program-
II and as the Convener of the Energy Program of National Science
and Technology Council. In 2022, he was appointed by the
National Science Technology Council to lead the planning and
promotion of hydrogen energy technology for sustainable energy,
further demonstrating his commitment to net-zero goals.

Furthermore, Professor Hsiau has been actively involved in
the Ministry of Education’s efforts to promote interdisciplinary
talent cultivation in sustainable energy applications. He has not
only facilitated professional talent cultivation within university
alliances but has also focused on nurturing energy literacy among
high school, junior high, and elementary students. Through
university and high school alliances, he has established a network
for nurturing talent in net-zero technology.

With a focus on SDGs and net-zero technology, Professor
Hsiau has led his team in implementing university social
responsibility (USR) projects, such as “Sustainable Fuxing —

Building Smart and Resilient Tribes” and “mbhoyaw Fuxing —

Cross-Domain Collaboration with Sustainability as the Keyword.”
These projects aim to enhance the resilience and transformation
capabilities of communities in the revival area, foster local
talent in sustainable environments and net-zero emissions, and
have received media attention. In 2023, the project was awarded
the “Taiwan Sustainability Action Award - Silver Award” and
“Asia-Pacific Sustainable Action Award - Gold Award” for its
contribution to SDG 13, “Sustainable Development of Forests and

Revival of Phyllostachys Reticulata.”

Future Prospects of Research

As the negative impacts of global climate change become
increasingly evident, countries worldwide have been making
declarations to achieve “net-zero emissions by 2050 and setting
action plans. Recognizing the necessity of transitioning towards
net-zero emissions, Taiwan officially announced its “2050
Net-Zero Pathway Promotion Process” in March 2022. This
comprehensive plan, based on legal frameworks and scientific
research, outlines twelve key strategies that support the transition
in four major areas: energy, industry, lifestyle, and society.
These strategies are designed to help Taiwan achieve its net-zero
transition goal.

Myself and my research team have been deeply immersed in
the fields of carbon-negative CCUS gasification systems, circular
economy bio-waste microgrid systems, energy-conservation
technologies for industrial powder equipment, and sustainable
environmental mechanics for over three decades. In addition

to developing emerging technologies, we are working towards

establishing practical application demo sites and strengthening
the connection with industries. Simultaneously, we recognize
the importance of advanced technological development and the
fundamental role of energy education.

In the future, I will continue to uphold the spirit of the TECO
Award, focusing on carbon reduction technologies in research,
leading Taiwan’s industrial energy transition, and contributing to

our country’s net-zero research and technology. I will embrace

the societal responsibility of academic research. Furthermore,

in my roles as the convener of Hydrogen Technology Project of
NSTC, and the Principal Investigator of the Talent Cultivation
of Sustainable Energy Interdisciplinary Application Project of
Ministry of Education, I am committed to nurturing academic
expertise and guiding the cultivation of the next generation of
sustainable technology professionals. This commitment ensures
that we continue to pass on the torch of knowledge and lead the
industry in fostering a new generation of sustainable technology

talents.




