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Significant enhancement of critical heat flux with three-dimensional
porous-media manufacturing and surface modification technologies of
heat-transfer surface structure
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Pool-boiling heat-transfer experiments were conducted with three-dimensional

additive-manufactured helix structures on the heat-transfer surface. The results showed that the
critical heat flux increased by 40% when the helix pitch was long. The critical heat flux decreased
by 30% when flake-like materials or spheres were installed, but the critical heat flux reversed and
increased by 30% when the surface became hydrophilic. Furthermore, the critical heat flux was
increased by a factor of three by combining the honeycomb porous plates with the lattice structure.
The heat transfer enhancement and critical heat flux increase effects are considered to be caused by
the increase in the interfacial area concentration by suppressing the coalescence of bubbles and
the increase in the liquid supply to the heat transfer surface by increasing the driving force of
natural circulation around the heat transfer surface. The mechanistic model developed confirms the
proposed principle.
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