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Microwave Assisted Ignition Enhancement Model and
Its Transformation
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Abstract: The ignition experiment of methane-air mixture with the equivalent ratio of 0.7 was carried out by mi-
crowave enhancement based on a constant volume bomb bench with microwave assisted ignition. Power diagnosis
was used to detect energy absorption, and the effect of ignition kernel enhancement was evaluated by quantifica-
tion of plasma impact in all directions. The results show that with the increase of microwave power, two kinds of
plasma with distinctly different characteristics appear successively, namely glow plasma and incandescent
plasma, which correspond to different microwave enhancement modes. Subsequently, the effects of gas parame-
ters (gas pressure and gas composition) on the two enhancement modes and the conversion process were studied.
The results show that higher pressure (0.4 MPa) can promote the emergence of incandescent plasma, and make the
pressure constraint effect of enhancement ineffective. In addition, methane inhibits the enhancement of incandes-
cence because the resulting water and carbon dioxide reduce the absorption of microwave energy by the plasma.

Moreover, compared with nitrogen, oxygen can bring forward the critical value of the power transition of incan-
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descent enhancement. There is an obvious linear relationship between the energy absorption and the incident power

in the incandescent enhancement, and the electron number density in the plasma is relatively stable.
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