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Abstract: This paper aims to investigate the control effect of nitrogen oxide (NO,) storage and
reduction (NSR) catalyst on the NO emissions of hydrogen fuel engines under different operating
conditions. To this end, a kinetic model of the H,-NSR reaction mechanism was established for
the NO, after-treatment in hydrogen fuel engines., based on the original emission data obtained
from bench tests of these engines and in combination with the NSR mechanism. Using this mod-
el, the effects on NO emissions by different inlet temperatures, reducing agent concentrations and
water vapor concentrations of the NSR after-treatment devices of the hydrogen fuel engines were
compared and analyzed. The results showed that a temperature drop could facilitate NO absorp-
tion but would increase NO emission during the reduction phase; increasing the reducing agent

concentration would lead to an increase of NO emission during the adsorption phase and a decline
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of NO emission during the reduction phase; and water vapor had a promoting and inhibiting effect on the

catalytic reduction of NO in the NSR catalyst. Finally, sensitivity analysis and other methods were used

to reveal the cause of its occurrence from the perspective of chemical reaction kinetics, finding that tem-

perature is the dominant factor. The proposed H;-NSR mechanism dynamics model provides an impor-

tant theoretical reference for hydrogen fuel engines to control NO emissions.

Keywords: hydrogen fuel engine; NO, storage and reduction; NO emission; catalyst
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Table 1 Main reaction mechanism and parameters
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Table 2 Physical parameters of catalytic apparatus
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Fig. 1 Comparison Chart of NO Gas Volume Fractions

between experiments and simulations
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Table 5 Main parameters of hydrogen fuel engine
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Fig. 4 Volume fraction of NO gas at different temperatures
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Fig. 7 The effect of water vapor concentration on the

volume fraction of NO gas
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