[E]F403-4am-03 BAILES B1055FES (2025)

W= R Za—FSIILERANDB I RILT—FIA~EFHEAM &4

Ot
SEE~

(Zrvrvati-TaAy R) O &t
Thermal Energy toward Carbon Neutrality (Functional Fluids Ltd.)

Keywords : Carbon neutrality, effective use of thermal energy, heat storage and heat transport
technology, unused heat, waste heat

In Japan, less than 30% of final energy consumption is used directly as electricity, and the
remaining 70% is used for heat generation using fossil fuels. In order to use the waste or unused
heat, it is essential to develop highly efficient heat recovery, storage, transport and conversion
technologies in order to bridge the temporal and spatial mismatches between the heat source
and the heat demand. The heat storage technologies are progressing in step with the accelerating
movement towards carbon neutrality. In the case of latent heat storage materials, which store
heat by using the phase change of materials, the heat storage density has been increased, the
temperature range has been expanded, and the formability and heat transfer performance have
been improved by combining organic and inorganic materials and metals. The practical
application of latent heat storage materials, which can store heat for long periods, is expected
to greatly promote the use of thermal energy, along with technologies that are effective for
acquiring thermal supply and demand data and improving thermal management, such as the
GIS (Geographic Information System) and IoT technologies that have become more mature.

Conventional methods of heat transport are online transportation using heat pipes, such as
heat sharing within factories or industrial complexes, and district heating. The introduction of
“offline transport”, which has not yet been implemented in society but is progressing in
demonstration tests, will add new value to heat use. In addition, thermal storage power
generation, which stores electricity from unstable sources such as solar and wind power as heat
and generates electricity from that heat when needed, can increase the amount of electricity
generated beyond the constraints of the power transmission infrastructure, and it is also
expected to promote the introduction of renewable energy as a technology for leveling out the
output of variable power sources and improving resilience. These are technologies that have
become possible only in the era toward carbon neutrality. In my talk, the future vison of heat
utilizing society, and current situation and issues for technology and social implementation of
thermal energy will be presented.
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1)Y. Kato et al. “Energy Technology Roadmaps of Japan” , Springer (2016)
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