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An application study on enhancement of nucleate boiling using 3D porous foil

-Effect of bonding method on heat transfer characteristics-

Naoto HAGINO, Keiji MURATA, Kouichi ARAGA, Takesi KUTSUWA

In the immersion cooling method, enhancement of nucleate boiling on the heat transfer surface is important. Conventional

researches have shown that the heat transfer performance improves by processing the re-entrant micro cavities on the heat

transfer surface. However, it is sometimes difficult to additionally process many micro cavities on a heat transfer surface.

In this study, we attempted to promote nucleate boiling on the heat transfer surface using 3D porous metal foil which was

processed many reentrant micro cavities. The heat flux when the metal foil is bonded with a heat conductive tape is twice

that of a smooth surface. The experimental results show that If 3D porous foil is bonded with a heat conductive seal to the

heating elements, it can be applied to complicated shapes and the flammable heating elements.
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Fig.1 Schematic of experimental apparatus
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Fig.2 Heat transfer promotion surface
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Fig.3 Example of experimental results
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Fig.4 Temperature distribution in heating unit when input

power supply is 1.7W
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Fig.5 Difference in boiling curve depending on bonding method
of 3D porous foil
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Table 1 Difference in heat transfer performance depending on
the bonding method of 3D porous foil
Super heat Heat flux
AT [K] q [kW/m?]

Smooth surface 6.36 3.8
Adhere metal
foil with heat 6.55 8.02
conductive tape
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Fig.6 Difference in boiling curve depending on bonding method
of 3D porous foil
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logyo(ars) = —0.2591l0g,o(AT,) + 0.811  (4)
logyo(ar) = —0.250log,o(AT,) + 0.306  (5)
log,o(ap) = —0.293log,((AT;) + 0.451  (6)
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Fig.7 Relationship between heat transfer coefficient and
superheat
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