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ABSTRACT

A technique that uses velocity, pressure, and other
such parameters has been developed as common factors
in flow analysis and acoustic analysis for predictive
modeling of the effect that changing cold end parts in
the exhaust system will have on engine output and
exhaust discharge noise. One-dimensional compressible
fluid analysis is used to predict engine output, and a
value derived by steady flow analysis is used with the
three-dimensional finite volume method (FVM) to
introduce the value for effective flow area, which is one
of the parameters. Exhaust discharge noise was clearly
defined as the aggregate of pulsating noise and flow-
generated noise. The pulsating noise was predicted by
the application of acoustic analysis using the three-
dimensional finite element method (FEM). For the FEM
inlet boundary condition, precision verification was
carried out using both pressure fluctuation values derived
by compressible fluid analysis and measured values from
an actual vehicle, while velocity derivable by steady flow
analysis were introduced as a parameter for flow-
generated noise prediction. As a result, it was possible
to predict the variations of engine output caused by
changes in the exhaust system with an accuracy of +2%,
and to predict exhaust discharge noise within +2 dB.
This has made it possible to optimize muffler design by
implementing three-dimensional CAD modeling to
evaluate parts performance from the initial layout study
stage.
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Table 2 Comparison exhaust system

Base exhaust Modified exhaust
system system
Muffler
volume rate 1 0.762
Muffler
weight rate 1 0.742
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