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Abstract: A chemical reactor model (CRM) was developed for a jet stirred reactor (JSR) to predict the emission of
exhaust such as NOx. In this study, a two-PSR model was chosen as the chemical reactor model for the JSR. The
predictions of NO formation in lean premixed methane-air combustion in the JSR were carried out by using CHEMKIN
and GRI 3.0 methane-air combustion mechanism which include the four NO formation mechanisms. The calculated
results were compared with Rutar's experimental data for the wvalidation of the model. The effects of important
parameters on NO formation and the contributions of the four NO pathways were investigated. In the flame region, the
major pathway is the prompt mechanism, and in the post flame region, the major pathway is the Zelodovich mechanism.
Under the lean premixed condition, the N20 mechanism is the important pathway in both flame and postflame regions.
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Temperatures and the radical concentrations for various equivalence ratios

Equivalence| Temperature [K]| CH [mole/cn’] | NNH [mole/cn’]| O [mole/cir] H [mole/cn] | N,O [mole/c’]
ratio PSRl | PSR2 | PSR1 | PSR2 | PSRI | PSR2 | PSRI | PSR2 | PSRl | PSR2 | PSRl | PSR2
0.6 1792 | 1879 |[3.24E-07|3.96E-12|2.75E-08|2.28E-11|7.85E-03|3.45E-05|2.81E-03 |2.15E-06|2.53E-05 | 5.64E-07
0.7 1964 | 2048 |[1.15E-06|9.21E-12|5.98E-08|9.19E-11|1.26E-02|7.53E-05|5.44E-03 |7.79E-06|2.27E-05 |4.98E-07
0.8 2102 | 2200 |[3.06E-06|2.36E-11|1.15E-07 |4.15E-10|1.59E-02 | 1.57E-04|9.65E-03 |3.26E-05 | 1.69E-05 | 5.12E-07
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Table 2 PSR's Temperatures and the radical concentrations for various residence times

Residence | Temperature [K]| CH [mole/cm’]

NNH [mole/cr’]

O [mole/cm] H [mole/cn] | N,O [mole/cr]

time[msec]| PSR1 | PSR2 | PSR1 | PSR2 | PSR1 | PSR2 | PSRI | PSR2 | PSR1 | PSR2 | PSRl | PSR2
2 1775 | 1877 |3.42E-07|8.29E-12|2.67E-08|3.36E-11 | 7.03E-03| 4.40E-05|2.78E-03|3.18E-06 | 2.00E-05|6.93E-07
3 1792 | 1879 |3.24E-07|3.96E-12|2.75E-08|2.28E-11|7.86E-03| 3.45E-05| 2.81E-03|2.15E-06 | 2.53E-05|5.64E-07
4 1808 | 1880 |2.64E-07|1.97E-12|2.48E-08|1.67E-11|7.77E-03| 2.86E-05| 2.50E-03|1.57E-06|2.95E-05|4.77E-07
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Table 3 PSR's Temperatures and the radical concentrations for various reactor pressures

Pressure | Temperature [K]| CH [mole/cn] | NNH [mole/cn’]

O [mole/ci] H [mole/cn’] | N,O [mole/cm’]

[atm] PSR1 | PSR2 | PSRl | PSR2 | PSRI

PSR1 | PSR2 | PSR1 | PSR2 | PSR1 | PSR2

3 1742 | 1874 |1.44E-06|1.49E-11|5.12E-08

4.49E-11|2.47E-02|9.37E-05|1.19E-02 |9.22E-06 | 1.51E-05 | 5.89E-07

4.7 1786 | 1878 |4.47E-07|5.70E-12|2.81E-08

2.68E-11| 1.06E-02|4.86E-05 | 4.00E-03 |3.50E-06 | 1.90E-05 | 5.56E-07

6.5 1792 | 1879 |3.24E-07|3.96E-12|2.75E-08

2.28E-11|7.85E-03| 3.42E-05| 2.81E-03 |2.15E-06| 2.53E-05 | 5.64E-07
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Table 4 PSR's
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Temperatures and the radical concentrations for various inlet temperature

Inlet Temperature [K]| CH [mole/cn’] [NNH [mole/cn’]| O [mole/cn’] | H [mole/ci’] | N2O [mole/cir]
temperature[K]| PSR1 | PSR2 | PSR1 | PSR2 | PSR1 | PSR2 | PSR1 | PSR2 | PSR1 | PSR2 | PSRI | PSR2
473 1671 1799 | L51E07|5.54E-12| 1.69E-08 | 2.02E-11| 4. 11E-03| 2.90E-05 | 1.93E-03 | 2.03E-06| 1.84E-05 | 7.07E-07
573 1792 | 1879 |3.24E-07|3.96E-12| 2.75E-08 | 2.28E-11 | 7.86E-03 | 3.45E-05 | 2.81E-03 |2.15E-06| 2.53E-05 | 5.64E-07
673 1882 | 1960 |4.74E-07|4.42E-12|3.67E-08|3.77E-11| 1.08E-02| 5.11E-05 |3.51E-03 | 3.35E-06| 2.74E-05 | 5.39E-07
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