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ABSTRACT

The CO reduction characteristics of hot air stream diluted with exhaust gas in a perfectly stirred reactor (PSR)
were investigated numerically. The dilution ratio (Q), inlet temperature (7;,), and residence time (7) were
considered as parameters to investigate the effects of those on the emission indices for CO and CO, (EICO
and EICO»). The roles of dominant reactions and the production rates of major species were analyzed. It
was found from the EICO trend that the supplied CO in the air stream was consumed. The EICO increased
negatively with T7;, at fixed 7 regardless of Q. However, the magnitude of EICO and minimum inlet
temperature for CO reduction showed complicated trend according to the variation of z It was identified
that the OH radical, generated from the reactions, O+ H <> O+ OH and 20H <> H + H,O, affected the CO
reduction by the reaction, CO + OH <> H + CO,. However, the CO emission ratio increased at sufficiently high
inlet temperature range due to the thermal dissociation of COs,.
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Fig. 1. Schematic diagram of the perfectly stirred reactor.
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Table 1. Mixture composition with Q.

Qo Xoz Xco Xcoz Xmo Xn2

1.0 0.000 | 0.010 | 0.090 | 0.190 | 0.710

0.7 0.063 0.007 0.063 0.133 0.734

0.5 0.105 | 0.005 | 0.045 | 0.095 | 0.750

0.3 0.147 0.003 0.027 0.057 0.766

0.0 0.210 | 0.000 0.000 | 0.000 0.790
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Fig. 2. Emission index of CO and CO, for residence
time () of 0.001 s and dilution ratio (©2) of 0.3, 0.5,
and 0.7 with increasing inlet temperature (Tin).
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Fig. 4. Temporal evolution of rate of progress variable
for dominant elementary reactions and produc-
tion rate of major species at =0.001s, 2 =0.7,
and Tj, = 1,500 K.
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