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Abstract

Condensation occurs in most heat transfer processes, from cooling electronic devices to heat removal
in power plants. The overall heat transfer coefficient of dropwise condensation (DWC) is several
times higher than that of filmwise condensation (FWC). Therefore, obtaining a stable DWC is very
important for better performance. DWC stability depends on surface hydrophobicity, surface free
energy, and surface tension of the condensed liquid. The properties required for DWC may be
achieved by micro-scale surface modification. In this review, micro/nanoscale coatings such as noble
metals, ion implantation, rare earth oxides, lubricant-injected surfaces, polymers, nanostructured
surfaces, carbon nanotubes, graphene, and porous coatings have been reviewed and discussed.
Surface coating methods, applications, and potential have been compared with respect to heat transfer
ability, durability, and efficiency. In addition, common limitations and challenges for densification
enhancement applications are summarized to provide future research directions.
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q=UAT = R:MAT (1)
Rtot = Rcool + Rw + Rcond (2)

1 Phase change heat transfer

2 Capital/operating expenditures
3 Critical heat flux

4 Heat transfer coefficient
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