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I Consultations, Lectures, and Collaborative Research Themes

Doctor of Engineering / Professor

Takuya Hongo

Fundamental research on thermal management for product integration, particularly addressing and
utilizing solid—gas and gas-liquid phase-change phenomena.
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Main research themes and their characteristics

Study on the flow and heat transport characteristics of concentric-tube two-phase thermosyphon

Two-phase thermosyphons can transport heat from a heat source with high performance and without maintenance. In particular,
the concentric-tube type is less susceptible to flooding limits and offers high heat transport capacity per unit volume. Its single-tube
external form also contributes to simplifying installation structures. Although experiments using water, R113, ethanol, and nitrogen
have advanced the understanding of heat transport characteristics and the development of prediction correlations, the absence of
active control—due to the device having no moving parts—makes stable operation difficult. Therefore, further clarification of the flow
phenomena is essential.

To address this, we proposed a performance prediction model based on bubble pump theory, which is necessary for considering
the rise of the liquid level in the heating section. Using a transparent thermosyphon and HFE-7100 as a low-boiling-point working fluid,
we conducted flow visualization and evaluated the maximum heat transport rate. The results showed that even near the maximum
heat transport rate, the outer tube of the adiabatic section remained in a two-phase flow regime. However, the measured maximum
heat transport rate was approximately 17% lower than the calculated value. Pressure measurements and flow observations revealed
that bubble entrainment into the inner tube of the adiabatic section significantly affects the pressure distribution, suggesting that
incorporating mixing effects would improve the model.

Future prospects
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While refining the model to account for flow pulsation that occurs as the heat transport rate of a thermosyphon approaches its limit, we aim to apply

low-boiling-point refrigerants to achieve more compact and cost-effective server cooling systems.




