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Study on enhanced boiling heat transfer by nano-TiO, composite

copper foam surface
GAO Xiang-yang , LANG Zhong-min" , KANG Ying-jie
(School of Chemistry and Chemical Engineering, Inner Mongolia University of Science & Technology,
Baotou 014000, China)

Abstract ; Nano-TiO, is dispersed in ethanol solution at a 2% mass fraction, and deposited on a copper foam
skeleton via the deposition method to prepare nano-TiO, composite copper foam surface. The deposition situation is
observed by means of scanning electron microscopy.lt is found that the covered portion of copper foam skeleton increases
gradually with the increase of the deposited TiO, content. The surface coverage of copper foam with 2.5 mL of TiO,
deposited reaches the best,and the skeleton has been completely covered by TiO, particles while the pores of copper foam
are not blocked.Boiling performance of composite surface is tested with water as the working medium,and it is indicated
that the composite surface prepared with 2.5 mL of TiO, ethanol dispersion solution exhibits the best heat transfer
performance ,its heat transfer coefficient is 1. 5 times that of the copper foam surface without TiO, deposition, and its heat
flux is 170 kW+m™ higher.It can be seen from the boiling visualization images that the composite surface prepared with
2.5 mL of TiO, ethanol dispersion solution produces a large number of bubbles that do not merge easily,indicating that
the deposited titanium dioxide nanoparticles increases the nucleation sites on the surface,improves the capillary suction
on the surface and accelerates the liquid reflux.
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