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Research Topics
In my group, we carry out various research related to energy problems from ammonia/hydrogen combustion,
which is important for carbon neutrality, to mobile/wearable power sources using thermoelectric generation/energy

harvesting. Independent self-motivated international students are always welcome to my group!

1. Elucidation of flame-to-wall interaction of ammonia/hydrogen fuels

When the flame is located near the wall, there are significant chemical interactions between the flame and the wall.
This phenomenon is especially important for ammonia flames, where the nitriding of metal walls is a big concern in
ammonia-fueled industry furnaces and gas turbines. Detailed mechanisms of nitriding are investigated through high-

spatial-resolution laser-induced fluorescence, material characterization, and first-principle analysis [1].

2. Development of fuel-based mobile power source using high temperature thermoelectric module
For social implementation of autonomous robots, fuel-based mobile power sources that can substitute conventional
lithium-ion batteries is required. A monolithic SiGe thermoelectric module directly-heated by catalytic combustion

is developed in order to overcome limitations of previously-proposed combustion-based Bi-Te systems [2].

3. Development of high-performance polymer electret and its application to vibration energy harvesting
Quantum chemical analysis and machine learning are employed to enhance the charging performance of

amorphous fluorinated polymer electret. Record-high surface charge density of 4 mC/m? has been obtained [3]. With

the electret material developed, a wrist-worn rotational electret energy harvester for powering low-power electronics

from human arm swing is also prototyped, which can generate extremely-high output power of 1.3 mW at 1 rps.
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