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PROJECT AIM

This project aims to developing  a comprehensive simulation model for

the multi-scale hydrodynamics and physicochemistry of thin film deposition in

an expanding thermal plasma jet reactor. The plasma jet, which is generated at

near atmospheric pressure, supersonically expands into a near-vacuum

environment. The challenge is to link continuum (CFD) gas flow simulations in

the low Knudsen number regions, to molecular (DSMC) gas flow simulations in

the high Knudsen number regions. 

PROGRESS
The earlier developed 2-dimensional steady-state hybrid Navier-

Stokes/DSMC code has been extended to model transient flows. The applied

Dirichlet-Dirichlet coupling in combination with domain overlap was found to

hold significant advantages over flux based coupling methods published in

literature, in that it much less sensitive to DSMC noise and allows for time step

decoupling between the DSMC and NS solver. 
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MULTI-SCALE MODELLING OF MOLECULAR PHENOMENA IN

PLASMA-ASSISTED THIN FILM DEPOSITION

Temperature distribution along the axis of

symmetry of a gas jet supersonically

expanding from 0.6 bar into a 20 Pa

environment.
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