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Energy is one of the most crucial global problems that humanities are facing today. Sustainable energy solutions
are the fundamental means to comply with the national and global carbon-neutral policies. Due to the depletion of
fossil fuel and the need of resilient energy supply, scientists and engineers worldwide are facing increasing
challenges. They put more efforts into new research areas, including how to carry out efficient conversion and
harvesting of renewable energies, how to use energy effectively and smartly on demand side, as well as how to
balance the mismatch of power supply and demand patterns effectively.

The Otto Poon Charitable Foundation Research Institute for Smart Energy (RISE), The Hong Kong Polytechnic
University, is established, in May 2020, to bring the experts, with very diverse expertise, ranging from energy and
power systems, smart buildings, to material science distributed in various academic departments, together to
develop innovative technologies and solutions to meet these challenges.

With over 70 faculty members from 12 departments, RISE also aims to pursue translational research on energy-
related innovative solutions and to foster a university community for conducting interdisciplinary research with
greater impacts.
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To be a leading institute that advances and transfers knowledge and technologies on smart
and sustainable energy, for the benefit of Hong Kong, the nation and the world.

e To pursue translational research concerning both energy system technologies and
enabling energy technologies;

e To nurture innovative solutions for energy problems through interdisciplinary research;

e To foster a university community for conducting interdisciplinary research on energy
issues, in which members from different disciplines can excel in their aspirations with
greater impacts;

e To be a key node for the local, national and international network on smart and
sustainable energy connecting academia, industry and government.

RISE has identified five important research areas: (1) district energy systems and smart grid; (2) smart buildings
and smart energy systems; (3) advanced energy storage technologies; (4) advanced and renewable energy
conversion technologies; and (5) advanced energy materials. The wide scope covers both energy system
technologies and enabling energy technologies, which serve both the energy system and service industries as well
as the energy product manufacturing industries.

This focus area mainly covers the topics of smart grid and district energy system
planning, design and operation, including predictive analysis of renewable
generation and energy demand, supply and demand flexibility, design and
optimization of DCS (district cooling system), DHS (district heating system),
CCHP (combined cooling, heat and power) and distributed renewable
generations, micro grids and other grid control architectures, as well as smart
multi-energy complementary operation strategy.

This focus area main covers the topics of smart building materials and facade,
robust optimal design, control optimization, commissioning and diagnosis of
building HVAC&R (heating, ventilation, air-conditioning and refrigeration)
systems, smart built environment/occupancy sensing and building automation
technologies as well as the development and applications of advanced loT
(Internet of Things), big data and Al (artificial intelligent) technologies for smart
buildings.

This focus area covers the topics of chemical energy storage, electrical energy
storage, and thermal energy storage, including both fundamental science,
engineering design and optimization of fuel cells and electrolyzers, rechargeable
batteries, supercapacitors and materials for sensible/latent thermal energy
storage.

This focus area covers broad areas in renewable energy conversion ‘
technologies, including solar energy technologies (various types of solar cells,
solar PV systems and applications, solar driven water desalination), Biomass
energy technology, wind energy harvesting and deployment, green hydrogen
generation technologies, and the synergetic combination of these renewable
energy technologies such as solar fuel and solar PV hydrogen generation.

Energy materials have nowadays demonstrated a bright landscape in both
academia and industry applications. This focus area covers the development and
application of smart energy materials, including solar cell materials, battery
materials, energy storage medium and building energy saving materials.
Conducting research of these smart energy materials is fundamental not only to
the progress of science and technology, but also to our daily life and production
activities.
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