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Domain Decomposition Mathematical Framework

Domain decomposition coupling links continuum based
computational fluid dynamics (CFD) and discrete
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Two challenges are considered in this work:

1) Development of an exact mathematical framework to
express and couple continuum and discrete systems.

2) Computational software to facilitate exchange of data
for simulation on large multi-processor computers.

The motivation is coupled simulation of turbulence which

requires very large scale simulations and exact coupling to

Evaluating the derivative with
respect to a given direction
gives a function which selects all
crossings over surfaces,
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exchange the complex 3D flow fields. coupling between MD and CFD
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A similar functional can also be
obtained for the interaction operator
between two molecules (the IK operator).

Using this control volume functional, it is then possible to define the control volume form
of the mass, momentum and energy equations but in a molecular system. As these
equations are for volumes, they are exactly conservative and equivalent in both

o systems. This allows both MD and CFD to be expressed in the same mathematical form.
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CPL brary Constrained Dynamics

CPL library is open-source software designed to couple two massively parallel codes. Using the control volume framework with Gauss' principle of least constraint we derive
. . . . . a method for control of momentum in a localised region of the domain. Iteration
CFD CFD CPL LIBRARY . wso scmorom 0 e : ] ensures exact momentum control by cancelling the MD fluxes and replacing,
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C F D INTRODUCTION TO CPL LIBRARY

CPL Library is a communications and
topology management system for coupling
any continuum fluid dynamics (CFD) solver to

any molecular dynamics (MD) code. CPL
Library is free and open-source. Download

M D M D M D the library today!

A full tutorial and example codes written in
modern C++ and Fortran are under
development and will come bundled with
CPL Library very soon. Their purpose will be

M D M D M D M D to provide templates that are easily replaced
by the user with any CFD or MD code of their
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control volume can be controlled individually to allow_
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« Minimal functional interface with clear documentation and a range of examples.
» Bindings available for Fortran, C++ and python with coupling supported
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