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THE MESOSCOPIC MODEL CONCEPTS GAS PHASE

NANOPARTICLE Gas phase is composed by all atoms and
A nanoparticle is a collection of particles connected together by: molecules below the mesoscopic model scale.
PARTICLE * weak bonds (agglgmer.ate) The gas phase state is defined by:
* hard bonds, due sintering (agglomerate) . pressure

Nanoparticle motion is described by Langevin dynamics
* temperature

* species concentration

Nanoparticle as
aggregate of particles

« Basic discrete physical object of the
mesoscopic model

* Defined as the minimum stable cluster
of molecules (i.e. primary particle)

» Particles are assumed to be of spherical
shape

 Particles grow in size by homogeneous
condensation and coalescence

Nanoparticle as
agglomerate of
particles

The gas phase state can be defined by user (XML
based time dependend data), by a coupled
Nanoparticle composed continuum reactor model (linking library) or

by aggregates and treated as a self consistent 0D reactor.
agglomerates

Chemlcal kll‘letICS Of partldes precursors 1S Mesoscopic system Gas phase Nanoparticle Particle
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CHEMICAL KINETICS

Model Data Output

—Cluster of atoms
physical description
—ReaxFF parameters

QM

l

—Surface reaction
rates

—Inter-nanoparticle
forces

—Patrticle size
distribution
_Chemica| .............. >
composition
—Vapour consumption
—Pressure
N —Temperature S SO >
—-Species
concentrations

N /

A -

- —Nucleation rates

—Particle size distribution )
—Chemical composition = =——p-seeeee: >
—Vapour consumption

MESO

!
¢
{

TRANSPORT EQUATION
(mass, momentum, energy)

End User

End User

MAXWELL'S EQUATIONS Ofy) ~Dressure 1ion’s

(MHD approximation) —Temperature e >
1N d g ratr. —Species concentrations nt

CFD TURBULENCE

MODEL T

N | |

PGONTINUUM




