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Heat Transfer of liquid droplets impinging on vertically aligned SWNTs film
bonded to a heated metal surface.
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By using a vertically aligned single-walled carbon nanotubes (VA-SWNT) film as a heat transfer
surface, the phase change phenomena were investigated. The VA-SWNT film serves as a surface with
super-water-repellency and large thermal conductivity. The VA-SWNT film was bonded to a copper
block to construct a high-temperature heating surface. Liquid droplets were impinged onto the high
temperature heating surface and the behavior of the liquid droplets was observed with a high-speed video
camera. By measuring the heat transfer characteristics, the surface of the VA-SWNT film was compared
with conventional copper surfaces.
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Fig. 1. Atypical SEM image of the VA-SWNT film grown on
a quartz substrate.
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Fig. 2. Experimental apparatus.

(c) Arrangement



(a) b) B

Fig. 3. Photos of (a) a VA-SWNT film connected to a heat
transfer block, and (b) the experimental setup.
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Fig. 4. Droplet impingement experimental apparatus.
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Fig. 5. Cooling characteristics of the heat transfer surface.
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