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N, O—C, hydrocarbons propellant
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Abstract ; Based on the fully validated and widely used chemical reaction mechanism of small hydro-
carbons , the chemical kinetic models of various N,0—-C, hydrocarbons are compared by coupling with N,O
sub-mechanisms. Further validation results show that the USC-Konnov model can be used to calculate the
ignition delay time of N,0—-C, hydrocarbons and laminar flame velocity of N,0-C,H, more accurately. For
N,0-C, hydrocarbons ignition delay time ,the comparison of different model predictions indicates that C,
mechanism has little effect while N,O sub-mechanism has significant effect. As for the propagation veloci-
ty of laminar flame,C, mechanism has a certain effect only under the fuel-rich condition,while N,O sub-

mechanism has important effect under the whole equivalent ratio range. Moreover, a reasonable explanation
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is presented through the sensitivity analysis from the point of view of chemical kinetics,and the elementary

reactions that have a greater impact on the ignition delay time and laminar flame velocity of N,0-C, hydro-

carbons are determined. Among them,the elementary reactions of N,O +M =N, +O +M and N,O +H =N, +

OH dominate the processes of N,0-C, hydrocarbons ignition and combustion.

Keywords: nitrous oxide; small hydrocarbons; chemical reaction mechanism; sensitivity analysis;

green propellant
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Fig. 10 Sensitivity coefficients of laminar flame velocity
using GRI 3. 0 model
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