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KGM Methodology

Open-source volume-averaged modeling tools designed for quick

Abstract Argon Model Testing

In the context of microwave-coupled plasmas,

Since the Argon reaction model is well studied
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tion pathways within non-equilibrium plasma assisted e Visualization of dataset completeness and database compar- ODE Integration of | Boltzmann e Liffect of changes to the EEDF shape, x, on the
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equation solver, kinetic plasma and gas-phase chem- e Symbolic representation and differentiation
istry are solved with iterative feedback to match ob- e Numerical results with compiled and interactive ODE models Time-dependent Species Both tests assume: pressure of 760 [Torr|, gas tem-

served bulk conditions from experiments; using a pa- and femperatures perature of 500 |[K|. Each Argon 4s and 4p state is
rameterized non-equilibrium electron energy distribu- tracked individually.

tion function (EEDF) to define electron-impact pro- Governiﬂg Assumpti()ﬂs and EquatiOﬂS

cesses. The KGM is first applied to argon and ’air’ Constant (solid) vs Time Variable Power (dashed)
systems as a means of assessing the soundness of made e (Quasi-neutrality, spatial uniformity General species continuity equation ot 6
assumptions. The test with ’air’ greatly increases — Spatial effects can be mapped to time (~1D) - 7 N :z
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and providing new reaction pathways. The KGM is tive electron temperature (7¢) ‘ J g | &
then applied to plasma driven combustion mechanisms e EEDF fixed shape (m), included in parameter Q h ; ¢ ¢ 10 los
(e.g. Ho or CH4 with an oxidizer source) which dras- space until Boltzmann equation solver as pliast teipelatule equatlon o] : : : : : o
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Classical combustion is highly dependent on chain- T TN i—rr T T

branching chemistry Dataset Visualization Using ODE Models
e Increase in chain-carriers drives termination Data for a model is a collection from database sources | | Numerical ODE models can be created depending on Argon major PPECIES evolution. X = 11s sohd, X =3,

... : : .. : : : X =3, X =4 is dot-dot
e Autoignition related to rate of carrier dissociation | | and optional input files usage requirements
e Restricted by flammability limits . | | |
e Non-linear effects typically ignored for simplicity e Open DB downloaded files: LXcat, NIST ASD & e Lambdify: Fast to congpﬂe, slowest evaluation tgne Future Work
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Adiabatic CH4-02 Combustion . e Custom models can be partially/entirely input e Compiled C: Fastest evaluation and recoverable HIPICIIELLALION OF CUSLOM SOLVELS

_ Database files: 'CHEMKIN-like’ — High-order, stiffly stable, multi-derivative
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