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Abstract

The increased use of the diesel engine in the passenger car, truck and bus
market is due to high efficiency and lower fuel costs. This growing market share
has brought with it several environmental issues for instance soot particle
emission. Different technologies to remove the soot have been developed and
are normally based on some kind of soot trap. In particular for automobiles the
use of diesel particulate traps or filters (DPF:s) based on ceramic monolithic
honeycombs are becoming a standard. This new exhaust system component
will affect the acoustics and also work as a muffler. To properly design exhaust
systems acoustic models for diesel particulate traps are needed. The first part
of this thesis considers the modelling of sound transmission and attenuation
for traps that consist of narrow channels separated by porous walls. This
work has resulted in two new models an approximate 1-D model and a more
complete model based on the governing equations for a visco-thermal fluid.
Both models are expressed as acoustic 2-ports which makes them suitable for
implementation in acoustic software for exhaust systems analysis. The models
have been validated by experiments on clean filters at room temperature with
flow and the agreement is good. In addition the developed filter models have
been used to set up a model for a complete After Treatment Device (ATD)
for a passenger car. The unit consisted of a chamber which contained both
a diesel trap and a Catalytic Converter (CC). This complete model was also
validated by experiments at room temperature. The second part of the thesis
focuses on experimental techniques for plane wave decomposition in ducts
with flow. Measurements in ducts with flow are difficult since flow noise
(turbulence) can strongly influence the data. The difficulties are also evident
from the lack of good published in-duct measurement data, e.g., muffler
transmission loss data, for Mach-numbers above 0.1-0.2. The first paper in
this part of the thesis investigates the effect of different microphone mountings
and signal processing techniques for suppressing flow noise. The second paper
investigates in particular flow noise suppression techniques in connection
with the measurement of acoustic 2-ports. Finally, the third paper suggests
a general wave decomposition procedure using microphone arrays and over-
determination. This procedure can be used to determine the full plane wave
data, e.g., the wave amplitudes and complex wave numbers k+ and k-. The new
procedure has been applied to accurately measure the sound radiation from an
unflanged pipe with flow. This problem is of interest for correctly determining
the radiated power from an engine exhaust outlet. The measured data for the
reflection coefficient and end correction have been compared with the theory
of Munt [33] and the agreement is excellent. The measurements also produced
data for the damping value (imaginary part of the wavenumber) which were
compared to a model suggested by Howe [13]. The agreement is good for a
normalized boundary layer thickness less than 30-40
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