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During high-speed driving—such as the Ex-High phase of the Worldwide Harmonized Light Vehicles Test Cycle (WLTC)—the engine
operates under high load and the exhaust gas is at elevated temperature, so the reaction rate constants are sufficiently large and the
conversion process is limited not by the noble-metal surface reaction rate but by the rate of mass transfer from the bulk flow to the
washcoat surface. Previous research on catalytic conversion performance under high engine-load conditions has predominantly employed
steady-flow fluidic approaches rather than strategies that actively exploit the effects of pulsating flows. The exhaust system exhibits a
pulsating flow field due to the opening and closing of the engine exhaust valves. In particular, strong pulsations arise when the pressure
fluctuations generated by blowdown are coupled with the natural acoustic modes of the exhaust system. In the present study, exhaust
pulsations are examined and conversion performance is sought to be improved by controlling those pulsations through changes to the
exhaust flow-path geometry. Furthermore, whereas previous research has concentrated on modifying the flow path upstream of the
catalyst, improvements in conversion performance afforded by modifications to the internal structure of the muffler installed downstream
of the catalyst are examined.

Figure 1 shows the calculated time-averaged conversion as a function of pulsation when a pulsating flow enters a single catalyst cell.
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mean velocity, smaller pulsation amplitudes yield higher conversion
efficiency.

Using the exhaust system shown in Figure 2, an investigation was
conducted into how the internal geometry of a sub-muffler installed
downstream of the catalyst can be modified to suppress standing
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