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During this six-month internship at Aero Development Japan (ADJ), I participated in the development of a 40k W-
class small hydrogen power generation turbine. My primary responsibility involved thermal and magnetic field
simulations to optimize engine performance. The first major task was the thermal management of the turbine shaft
area, which is exposed to high-temperature combustion gases. To maintain the structural temperature below the
design limit of 200°C, I analyzed a combined cooling system utilizing oil-based regenerative cooling and nitrogen
(N2) purge gas. Using Autodesk CFD 2026, I conducted unsteady-state simulations to determine the optimal flow
rates for maximum cooling efficiency.

Additionally, I worked on the structural optimization of a three-phase generator using JMAG software. By adjusting
parameters such as the number of magnetic poles, magnet axial length, and coil configurations, I sought to minimize
Joule losses while maximizing output torque. This experience allowed me to apply theoretical engineering principles
to real-world aerospace and energy challenges.
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Through this internship, I gained a deep understanding of the importance of validating theoretical values through
rigorous simulation. The analysis demonstrated that the integrated cooling system could effectively dissipate the
thermal load, maintaining the shaft temperature within safe operational limits. Furthermore, the generator
optimization process taught me how to navigate strict spatial constraints to achieve peak efficiency. Reaching an
optimized output of 39.7kW—<close to the 40kW target—was a significant milestone that highlighted the
complexities of engineering trade-offs. Receiving direct mentorship and feedback from experts with backgrounds
in IHI and JAXA was an invaluable experience that has significantly enhanced my analytical skills and professional
outlook in the aerospace industry.



