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Discrete molecules in continuous space o
» Molecular position evolves continuously in time é
 Position and velocity from acceleration «

Acceleration obtained from forces
» Governed by Newton'’s law for an N-body system
 Point particles with electrostatic interactions
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Non-Dimensional Scaling I
Minimal channel Couette
flow
L ~ 523nm
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Isosurfaces of turbulent kinetic
energy coloured by velocity



University
London

Brunel
Non-Dimensional Scaling

Reynolds Number
Re ~ 400

with
300 million
molecules

Isosurfaces of turbulent kinetic
energy coloured by velocity



i B |
Molecular Dynamics U;il\l/gssity
Gomplex Walls and Fluids London

L. !
plauid Wall
structure Tonture

causes
viscosity

Stick-slip —
near walls =

Contact line

Oil, water and textured surface



University

Brunel ‘
London

« Outputs of the simulation match experiments,
shown here for liquid Argon
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 Assumes a continuous field
0
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« Assumes a continuous field
0
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iccell  Boundary e
» Discrete molecules condition . e L
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ge0ee 19
O’Connell Thompson (1995), Hadjiconstantinou (1998), Flekkoy (2000), Nie et al (2004).
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* Molecular dynamics (MD) provides nucleation,
viscosity, heat flux, etc from Newton's law

* Coupled to computational fluid dynamics so
only minimum MD computation required

* Experiments show some similarity once
nucleated, relate by dimensionless numbers
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