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Innovations Brought about by Heat Exchange Technologies (Not Only Energy Conservation)
('Research Institute for Energy Conservation, National Institute of Advanced Industrial Science
and Technology (AIST)) OShimpei Saito,! Soumei Baba,' Naoki Takada,' Satoshi Someya!

In October 2020, the Japanese government declared a roadmap to carbon neutrality by 2050
raising the greenhouse gas (GHQG) reduction target for 2030 to 46%. GHG reduction through
energy conservation is inevitable in the fields of, e.g., chemical processes and electronic
devices. Innovative heat exchange technology has the potential; there are high expectations for
the phase-change heat transfer due to its outstanding performances. In this talk, we will first
explain the issues that could be solved by such technologies. In addition, we will introduce
several fundamental but key technologies, including temperature measurement of heat-transfer
surfaces using phosphor particles”, droplet condensation and jumping on nano-fabricated solid
surfaces?, and meso-scale simulations of droplet motion on solid surfaces with heterogeneous
wettability and textured structures® and boiling on a high-temperature body?.
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1) A comprehensive review of particle-based temperature (and velocity) measurement methods,
including ones using phosphor particles, was presented. S. Someya Meas. Sci. Technol. 2021, 32,042001.
2) Solid surfaces were nano-processed to control wettability, resulting in dropwise condensation and
jumping droplets. S. Baba, K. Sawada, K. Tanaka, A. Okamoto, Langmuir, 2020, 36, 10033.

3) Droplet behavior on solid surface with heterogeneous wettability and textured structure was simulated
with the phase-field model-based method. N. Takada, J. Matsumoto, S. Matsumoto, K. Kurihara, J.
Comput. Sci. 2016, 17, 315.

4) Direct numerical simulations of boiling heat-transfer on a cylindrical body was performed using the
lattice Boltzmann method. S. Saito, A. De Rosis, L.L. Fei, K.H. Luo, K. Ebihara, A. Kaneko, Y. Abe,
Phys. Fluids 2021, 33, 023307.
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