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A New Approach for Pressure Loss Reduction and Velocity-Profile Improvement in

Automotive Catalytic Converters
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In the automotive exhaust system, a catalytic converter is one dominant component to produce pressure drop, which induces

engine-power loss and fuel-efficiency reduction. In addition, non-uniformity of flow through a catalytic substrate causes non-uniform thermal

distribution on the substrate, which causes low conversion efficiency. The present purpose is both to reduce the pressure loss and to improve

the flow maldistribution, simultaneously. Namely, we have proposed a new type of the catalytic-converter-diffuser configuration, and

measured its performance experimentally.
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(b) Details of a dome-shaped deflector with solid structure
Fig. 1. Model.
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Fig. 2. Variations of a dome-shaped deflector with solid
structure.

(a) With outer and center-hole configurations formed by thin
shell,

(a’) with an annular-shaped base hollow,

(b) with an outer configuration formed by thin shell,

(b’) with a large value of the hole-expansion rate d4,/dx.
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(Re=5.010%, x=210[mm)).

Flow distribution by a Pitot-tube velocimetry

Table 1.  Flow-uniformity factor y (by a Pitot-tube
velocimetry, Re=5.0x10%, x=210[mm]) .
Ve
Dome (optimum) 0.89
Cone (optimum) 0.88
No deflector 0.74
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