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Numerical simulation of droplet shape on hydrophilic
microstructure inclined surface

DONG Jian ™ , HU Guanghui®, GUO Youhai” , BIAN Yinbo ", ZHAO Yiping* , LI Zhixin"
( " College of Mechanical Engineering,Zhejiang University of Technology, Hangzhou 310023)
( ™ State Key Laboratory of Transducer Technology, Shanghai 200050 )
Abstract
Based on the principle of minimum energy, this paper establishes a mathematical model of droplets on the in-
clined surface of hydrophilic microstructures in the gravitational field. When the total energy of the system reaches
the minimum value, the droplet reaches the final equilibrium state. Finite difference method and nonlinear optimi-
zation algorithm are used to numerically simulate the droplet shape on the inclined surface. The effects of surface
inclination, droplet volume and microstructure size on droplet morphology are discussed, and the numerical results
are verified by experimental results. The results show that the increase of inclination angle and droplet volume will
increase the forward contact angle of the droplet, reduce the backward contact angle, and increase the length of the
three-phase contact line and the height of the droplet. When the relative height of the microstructures is large and
the relative spacing is small, the surface shows a tendency of super-hydrophilicity. In this situation, the length of
the three-phase line of the droplet is long and the height of the droplet is low. This research is promising to guide
the design of a reasonable hydrophilic surface, or be applied to the control of droplets in a microfluidic chip.

Key words: droplet shape, inclined surface, microstructure, hydrophilic, principle of minimum energy

— 527 —





