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Three-Dimensional Flow Analysis of Catalytic Converter
for Reducing Emission
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ABSTRACT

A numerical and experimental study of three-dimensional steady incompressible non-
reacting flow inside various dual-monolith catalytic converters has been conducted for achi-
evement of performance improvement, reduction of light-off time and longer service life by
improving the flow uniformity within the monolith. In this study, the effects of curvature of
inlet exhaust pipe and monolith brick length on the flow uniformity and pressure drop within
monolith were numerically investigated. The computations are confirmed by measurements of
steady flow. The agreement between computation and experiment was relatively good. The
result of this study shows that curvature of inlet exhaust pipe and monolith brick length
have a great effect on the flow uniformity and the shorter the brick length, the lower flow
uniformity and the less pressure drop.
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(a) Case 1 (b) Case 2
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Fig.7 Computational grids with varying inlet exhaust pipe shape
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Fig.8 Velocity contours within 1* monolity with varying inlet exhaust pipe shape
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Fig.12 Particle passing through inlet exhaust
pipe and catalytic converter

Table 1 The effect of brick length on pressure
drop and uniformity(RH side)

Brick Length | 4P(kpa)| 7 (uniformity)%
Half 042 83.1
one 0.498 885
two w/o air gap| 0.509 91.2
two with air gap| 0.567 894

Table 2 The effect of brick length on pressure
drop and uniformity(LH side)

Brick Length | 4P(kpa)| r (uniformity)%
Half 0.207 89.4
one 0.289 90.5
two w/o air gap| 0.363 91.6
two with air gap| 0.364 90.8
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