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Numerical analysis of nonequilibrium plasma assisted combustion

using OpenFOAM
Yeongdo Park®, Kang Y. Huh™

ABSTRACT

The nonequilibrium plasmas in which electrons have much higher energy compared to
heavy species that cannot be represented with single temperature can enhance
combustion reaction significantly. Therefore the nonequilibrium plasmas provide new
effective mechanism to control combustion to overcome difficulties advanced combustion
devices exploiting extreme operating parameters for high efficiency, lower emission.
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Figure 1. Temperature contour
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Figure 2. Mass fractions along center line

o] AbgE A [1]A4 33 1mm X
38mm slit nozzles ©]&3 djgf{ 4l 3o
2 AAE AE Fas AAE A5 AHsA
2 Zk7F ARgskah slA A3t Figo 1 % Fi
g. 2 o vt Atk

1‘>

5 7

o] =& 20169 % ANF(m e xash) o A
do fEATATe] ANL wol FAH A
T4 (NRF-2014R1A2A1A11051489).

#Ho =9

[1] Bourig, A., Thévenin, D., Martin, J. —.,
Janiga, G., & Zahringer, K. (2009). Numerical
modeling of H2-0O2 flames involving
electronically-excited species 02(alAg), O(1D)
and OH(20+). Proceedings of the Combustion
Institute, 32 II, 3171-3179.

[2] BOLSIG+,
http://www.bolsig.laplace.univ-tlse.fr/

[3] Meichsner, J., Schmidt, M., Schneider, R.,
& Wagner, H. E. (Eds.). (2012). Nonthermal
plasma chemistry and physics. CRC Press.

[4] OpenFOAM, http://openfoam.org/

[5] Starikovskiy, A., & Aleksandrov, N.
(2013). Plasma-—assisted ignition and

combustion. Progress in Energy and
Combustion Science, 391), 61-110.

[6] Sun, W. (2013). Non-equilibrium
plasma-assisted combustion (Order No.
3553244). Available from ProQuest
Dissertations & Theses Global. (1314388109).

[7] Hagelaar, G. J. M., & Pitchford, L. C.
(2005). Solving the boltzmann equation to
obtain electron transport coefficients and rate
coefficients for fluid models. Plasma Sources

Science and Technology, 14(4), 722-733.





