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Experiments VOF “DNS” Simulations

Lumped Parameter 1-D Modelling
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Modelling Approach Overview

Improved OpenFOAM 

VOF

Treatment  for spurious velocities dampening

Improved OpenFOAM 

VOF coupled

Phase-change

(boiling and condensation)

Addition of Energy Equation and Phase-change 

model of Hardt & Wondra (2008) 

OpenFOAM

VOF

Original VOF-based solver (OpenFOAM)
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Improved VOF Model (Isothermal)

Validation with Experimental Data on Bubble Growth & Pinch-off from Submerged Orifices 
in Stagnant Liquid Pools
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Improved VOF Model (Isothermal)
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Improved VOF Model coupled with Heat 
Transfer and Phase-change 
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Improved VOF Model coupled with Heat Transfer 
and Phase-change 

Validation with Experimental Data on Single Bubble Growth in Saturated Pool Boiling with a Constant
Temperature Plate

Comparison of Experimental and Numerical Results
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Further details on VOF code current status
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Successful applications of the enhanced VOF-
model so far

Flow Boiling in Mini- and Micro-channels

Flow Direction
3D View

Side View 3D View
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Successful applications of the enhanced VOF-
model so far

Flow Boiling in Mini- and Micro-channels



Dr. Anastasios Georgoulas

Successful applications of the enhanced VOF-
model so far

Hydrodynamic Vapour Bubble Break-up Regimes in Mini-channels
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Successful applications of the enhanced VOF-
model so far

Hydrodynamic Vapour Bubble Break-up Regimes in Mini-channels
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Further Recent Implementations

Dynamic Contact Angle Modelling
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Necessary Additions for HyHP

• Coupling of the two-phase fluid solver with solid heat transfer in order to perform conjugate

heat transfer simulations

• Adaptive computational mesh refinement in the vicinity of the interface
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Necessary Additions for HyHP

• The addition of compressibility effects in order to account for the variation of the working fluid

properties with temperature

• The addition of appropriate sub-grid scale evaporation and condensation models

Thank you very much!!


