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Cloud. Multiple-stage pressurized exhaust gas aftertreatment systems are now commonly used on

automotive vehicles to reduce the level of pollution that is exhausted to the environment from internal
combustion engines. Such systems typically include a three-way catalyst to remove harmful pollutants
from exhaust gas and a diesel particulate filter to trap soot particles in the exhaust gas. Combustion

engine controllers can periodically enrich fuel mixture to the engine during engine operation to
improve the regeneration of diesel particulate filters. The three-way catalyst in such systems must be
able to store sufficient energy to oxidize unburned hydrocarbons and carbon monoxide, reducing the
release of nitrogen oxides as a by-product of combustion of fuel in the engine. While the first stage of
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exhaust gas treatment involves primarily the oxidation of unburned hydrocarbons and carbon
monoxide, the third stage of treatment involves conversion of the nitrogen oxides into compounds

that are less harmful and then reduction of these compounds into nitrogen and oxygen. Accordingly,
two catalysts are typically required, a hydrocarbon oxidation catalyst to oxidize the hydrocarbons and

carbon monoxide, and a nitrogen oxide conversion catalyst to convert the nitrogen oxides into
harmless nitrogen and oxygen, but not hydrogen. To achieve three-way catalyst function at low

temperature, it has been proposed to use an oxidation catalyst to oxidize hydrocarbons under lean
conditions, and a nitrogen oxide conversion catalyst to oxidize hydrocarbons under rich conditions.

The installation of such systems onto an engine assembly is typically complex, requiring the addition
of routing conduits to provide appropriate exhaust gas flow paths and the use of a large number of

fasteners to secure various components to a substrate or to each other. Each installation and access
to the system for servicing or replacement of one or more of the components requires a large number

of fasteners and tools, time, labor, and cost. Additionally, the number of exhaust pipe or conduit
fittings and fasteners must be tightly controlled to retain the precious heat of the exhaust gas as it
flows through the exhaust pipe from the engine to the exhaust gas aftertreatment system. Some
aftertreatment systems are configured with a plurality of inlet and outlet conduits. The number of

conduits, the lengths of the conduits, the physical locations of each conduit, the diameter and cross-
sectional area of the condu 0cc13bf012
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