STEHIETI2ME Vol. 16 (2016 F 12 A),

s/ No. 06-161202

JASCOME

REILBHETIVICHT DB FRILY T VEAD
TRT & 228 D&

THE PHASE-FIELD-BASED TWO RELAXATION TIME LATTICE BOLTZMANN METHOD

WEF WY

Takeshi SETA

1) B IR R F B TS (T2F)

(T 930-8555

& 11T ALAE 3190,

E-mail: seta@eng.u-toyama.ac.jp)

We verify the accuracy of the interface capturing method in order to calculate the mo-

tion of a droplet on a hydrophobic surface by the immersed boundary-lattice Boltzmann

method (IB-LBM). To exactly derive the Chan-Hilliard equation, we use the proper source

term proposed by Liang and the two-relaxation-time (TRT) collision operator. The series

of the numerical tests, including Zalesak’s disk rotation, a single vortex, and a deforma-

tion of a sphere demonstrate that the computational effectiveness of the TRT collision

operator is superior to that of the multi relaxation time (MRT) collision operator. The

present IB-LBM with the TRT collision operator appropriately calculates the contact

angle of a droplet on the hydrophilic or hydrophobic plate in two and three dimensions.
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Fig.1 Results of Zalesak’s disk test after one period at Pe
= 400 and Uy = 0.04.
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(a) Fakhari’s MRT model (®)

(b) Liang’s SRT model (©)
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(d) Present TRT model

Fig.2 Results of the single-vortex test at Pe = 500 and Uy
= 0.08.
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Fig.3 Relative error versus the number of grid points.
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Fig.4 Deformation of a sphere at Pe = 700 and Uy = 0.02.
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Fig.5 A droplet placed on a hydrophobic or a hydrophilic

surface.
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Fig. 6 Wetting angle 6 plotted as a function of non-

dimensional wetting potential 2.
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