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Velocity-Phase Coupling
2-D Oscillating Droplet

Benchmark liquid-liquid code

Square initial condition

Analytical solution: Rayleigh and Lamb
Numerical solution: Jacgmin

Our results:

Close to analytical
Diffusion causes early rounding

Velocity-Phase Coupling

Oscillating liquid drop benchmark

Results: 40x40, t=0




Velocity-Phase Coupling

Oscillating liquid drop benchmark

Results: 40x40, t=0.0005

-Jf; Fhase

Velocity-Phase Coupling

Oscillating liquid drop benchmark

Results: 40x40, t=0.0127
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Electrochemistry: Fe-FeO

Extra term in the conservation equation:
oC;
ot

= V- (k(V + zFVV))

Conservation of charge

% = —V. (Z 7{22}7)

Dt
Assuming rapid charge redistribution
0=V o (0. (C) Vo)

where
z (C
701 (€) = = Dsore (C) 4 e (C)
M
2(0) = 27 (O) = 7550

Simulation Results

= Perturbed cathodic and anodic interfaces
m 16x16 nodes, Lx=Ly=1lcm

m Symmetry boundary conditions used for C
m Steady-state shown below for no voltage




Simulation Results
Perturbed Cathodic Interface

= Shown below:
e Catt=0
e C at t=1660s, no voltage
o C at t=1660s, 1 volt

Simulation Results
Perturbed Anodic Interface

= Shown below:
e Catt=0
e C at t=1660s, no voltage
o C at t=1660s, 1 volt




