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8 Nucleation site
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4 Transmission electron microscopy (TEM)
5 Ultrasonic bath tank (FUNGILAB S.A., Spain)
6 Zeta potential (Stabino Particle Charge Mapping (Particle Metrix, Germany))
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Abstract

Enhancing pool boiling heat transfer is essential for improving the efficiency and safety of high-heat-flux thermal
systems. Nanofluids and engineered surfaces have been widely investigated as effective methods for boiling
enhancement. However, the effect of porous structures on boiling surfaces stabilized by nanoparticle deposition
during successive boiling-cooling cycles has not been previously reported. The experimental setup was validated
using the Rohsenow correlation, while the measured critical heat flux (CHF) was compared with the Zuber and
Haramura models, showing deviations of only 0.13% and 0.27%, respectively. In this study, a copper boiling
surface was stabilized using SiO, nanofluids containing nanoparticles with size ranges of 20-30 and 60-70 nm
through long-term successive boiling-cooling cycles. A ceramic honeycomb porous structure was then attached to
the stabilized surface, and its effect on boiling performance was experimentally evaluated. The results showed that
the porous structure increased the CHF by approximately 34% and 38% for the 20-30 and 60-70 nm nanopatrticles,
respectively, compared with stabilized surfaces without the porous structure. In addition, the boiling heat transfer
coefficient (BHTC) increased by about 20%. These improvements are attributed to the higher density of active
nucleation sites, enhanced liquid replenishment, and more efficient vapor removal within the porous structure.
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