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Droplet profile and merging bounce of PW-Cassie condensation
on superhydrophobic surfaces

DONG Jian" "™ , ZHAO Yiping* , HU Guanghui” , LI Zhixin", LU Siguang” , HU Jianliang "
( ¥ College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310023 )
( ™ State Key Laboratory of Transducer Technology, Shanghai 200050 )

Abstract

To explore the heat transfer mechanism of partially wetted Cassie (PW-Cassie) condensed droplets, the profile
of a single PW-Cassie droplet on a superhydrophobic surface is investigated. The droplet profile is visualized based
on the principle of energy minimum and nonlinear optimization algorithm. The coalescencing and jumping of PW-
Cassie droplets on superhydrophobic surfaces is studied. The results show that the shape of the PW-Cassie droplet
on the superhydrophobic surface is not a spherical cap shape, but a combination of spherical cap and inverted coni-
cal frustum. The three-parameter ( contact circle radius, contact angle, and arm length) analytical model of the
PW-Cassie droplet profile proposed in this study is basically consistent with the numerical simulation results. Be-
sides, the volume and contact angle of PW-Cassie droplets can be estimated from the captured microscope image
during the droplet evolution period. This study provides a new understanding of the morphology of PW-Cassie con-
densate droplets on superhydrophobic surfaces, and a research base for further study of the heat transfer mechanism
of PW-Cassie condensate droplets.

Key words: droplet shape, superhydrophobic surfaces, partially wetted Cassie ( PW-Cassie), principle of

minimum energy

— 1066 —





