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Kolloquiums Thermo- und Fluiddynamik 
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Ort: Maschinenlaboratorium ETH Zürich 
Hörsaal ML H 44 

Referent: Prof. Bernhard Müller *) 
Department of Energy and Process Engineering 
Norwegian University of Science and Technology 
Trondheim, Norway 

Titel: A Multiscale Coarse-Grained Molecular and Continuum Model 
for the Flow of Droplets in Oil with Asphaltenes 

In complex fluids like crude oil, asphaltenes migrate to the interface of a water droplet and 
give rise to phenomena not seen in surfactant-contaminated systems. An example is the 
“crumpling drop” experiment, where the interface of a drop being deflated becomes non-
smooth at some point. In this seminar, we report on the development of a multiscale method 
for simulating such complex liquid-liquid systems. We consider simulations where water drop-
lets covered with asphaltenes are deflated, and reproduce the crumpling observed in experi-
ments. The method on the nanoscale is based on using coarse-grained molecular dynamics 
simulations of the interface with a model for the asphaltene molecules. This enables the calcu-
lation of interfacial properties, namely interfacial tension and elasticity of the interface. These 
properties are then used in the macroscale simulation, which is performed with a two-phase 
incompressible flow solver using a novel hybrid level-set/ghost-fluid/immersed-boundary 
method for taking the complex interface behaviour into account. The numerical results show 
qualitative agreement with a crumpled water drop attached to a micropipette in crude oil. 
 
*) Joint work with Åsmund Ervik (NTNU) 
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