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A Study of Light-off Performance of Catalytic Converter with the Effect of Flow
Characteristics
4 & oA A
Soo-Jin Jeong, Woo-Seung Kim
Abstract

Catalytic converters are the most fascinating and complicated chemical reactors. They are
most often operated in the transient state with respect to composition, flow rate, temperature,
etc. The mathematical model developed in this work accounts for simultaneous heat and mass
transfer, chemical reaction, and multi dimensional flow characteristics to analyze the light-off
performance of monolithic catalytic converter with comparable mass flow rate. To validate the
mathematical model, comparison between experimental and numerical results has been
performed. The numerical results show a good agreement with experimental data. It is found

that inflow rate shows major effect on the characteristics of thermal response of catalytic
converter.
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Fig.2 Experimental inlet gas temperature with time
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Fig4 Flow Characteristics of Inlet Diffuser of
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(2) CO(%) concentration and streamline (10g/s) (d) Wall temperature (10g/s)

(e) Wall temperature (35g/s)

(c) CO(%) concentration and streamline(60g/s) (f) Wall temperature (60g/s)

Fig.10 Distribution of CO(%) concentration and stream line, and temperature(K) of monolith wall(t=30sec)
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Fig.11 Temporal evolution of CO & C;Hs concentration(%) within monolith wall (Inlet mass=45 g/s)
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