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1. Introduction

Structural development such as macrovoid formation
in porous membranes [1] involves large interfacial de-
formations and phase separation. The classical sharp
interface approach for interfacial tension fails as a
model. Therefore, we use a coarse-grained approach
[2, 3], which replaces the classical sharp interface by
an interface of small but finite width.

2. Coarse-grained Thermodynamics

Consider an isothermal, binary fluid. In the coarse
grained approach spatial gradients of the mass frac-
tion c of one of the components are included in the
free energy F

F[ρ, c,∇c] = ∫V( f0(ρ, c)+ 1
2ε(∇c)2)dV

where f0 is the homogeneous free energy density
(see figure 1a) and ε is a parameter related to the in-
terfacial tension as σ = ε ∫V(∇c)2dV
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The chemical potential objective to c is

µ = δF
δc
= ∂ f0
∂c
− ε∇2c

Mass and momentum conservation can be written as

∂ρ

∂t
+∇ · (ρEv) = 0

ρ
∂c
∂t
+ ρEv · ∇c= ∇ · (ν∇µ)

ρ
∂Ev
∂t
+ ρEv · ∇Ev = −∇p+∇ · σ+ µ∇c+ ρEg

The interface profile shown in figure 1b is a stationary
solution of this set of equations. The width ξ of the
interface depends on f0 and ε.

3. Applications

• Coalescence of two droplets in a hyperbolic flow.
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• Nucleation: evaporation of a subcritical and growth
of a supercritical nucleus in a metastable surrounding
of mass fraction cM = 0.85cA+ 0.15cB (see fig 1a)
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• Spinodal decomposition of an initially homogeneous
solution of unstable mass fraction cU = 0.5cA+ 0.5cB

(see fig1a)
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4. Conclusions

• The incorporation of interfacial tension as a body
force allows us to use a fixed grid numerical method,
which is convenient in case of large interfacial defor-
mations.
• The coarse grained approach enables us to model
topological changes of interfaces (e.g. coalescence,
phase separation), which is not possible using the
classical sharp interface model.
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