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Outline

➢ Hybrid Atomistic-Continuum Simulations of Boiling (Mirco)

➢ The CPL Library (Ed)

➢ Running CPL library in ARCHER2, installation overview, using the modules (Gavin)

➢ Coupled OpenFOAM’s solvers (Mirco)

➢ LAMMPS and coupling with CPL (Ed)

➢ The coupled Couette flow case (Ed)

➢ The coupled boiling case (Gabriele)

➢ Demo on ARCHER2 (Gabriele)



Multi-microchannel evaporator 

with 20 channels, 0.45x4.0 mm [1]

Evaporator sealed on the chip die
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Hybrid Atomistic-Continuum Simulations of Boiling: Why?

[1] J. Park, PhD Thesis, EPFL, 2008.
[2] Paz et al., Exp Therm Fluid Sci 64 (2015) 114.

Cooling using boiling flows

➢ Very high heat transfer rates O(MW/m2)

➢ Uniform surface temperatures

➢ Microevaporators: high surface-to-volume ratio

nm
mm

[2]CS MS CS: mesh-based          coupling          MS: particle-based
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CPLIcoFoam

Transient solver for incompressible, 
laminar flow of Newtonian fluids

𝛻 ∙ 𝑼 = 0
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CPLIcoFoam.C
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VOF alpha field
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CPLinterFoamHardtPhaseChange

Solver for two incompressible, immiscible fluids using a VOF (volume of fluid) phase-fraction based interface capturing 
approach, and Hardt and Wondra model [1,2] for phase change

𝜕𝛼

𝜕𝑡
+ 𝛻 ∙ 𝛼𝑼 =

ሶ𝜌

𝜌
𝛼

𝛻 ∙ 𝑼 =
ሶ𝜌

𝜌

𝜕 𝜌𝑼

𝜕𝑡
+ 𝛻 ∙ 𝜌𝑼𝑼 = −𝛻𝑝 + 𝛻 ∙ 𝝉 + 𝑭𝝈

𝜕 𝜌𝑐𝑝𝑇

𝜕𝑡
+ 𝛻 ∙ 𝜌𝑐𝑝𝑼𝑇 = 𝛻 ∙ 𝜆𝛻𝑇 − ሶ𝜌ℎ𝑙𝑣

ሶ𝑗𝑒 =
ℎ𝑖
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2𝜋 ത𝑅

1/2
𝜌𝑣ℎ𝑙𝑣

2

𝑇𝑠𝑎𝑡 
3/2 

ሶ𝜌 = ሶ𝑗𝑒 𝛻𝛼

ሶ𝑗𝑒

𝑼, 𝜌, 𝛼, 𝑇
= 𝑼, 𝜌, 𝛼, 𝑇 𝑀𝐷

CPLinterFoamHardtPhaseChange

[1] S. Hardt and F. Wondra, J. Computational Physics 227 (2008) 5871.

[2] F. Municchi et al., Int J Heat Mass Transf 195 (2022) 123166.



CPLinterFoamHardtPhaseChange.C
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CPLinterFoamHardtPhaseChange

Solver for two incompressible, immiscible fluids using a 
VOF (volume of fluid) phase-fraction based interface 
capturing approach, and Hardt and Wondra model [1,2] 
for phase change

[1] S. Hardt and F. Wondra, J. Computational Physics 227 (2008) 5871.

[2] F. Municchi et al., Int J Heat Mass Transf 195 (2022) 123166.

CPLinterFoamHardtPhaseChange
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