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ABSTRACT

Exhaust noise which may reach levels as high as 155dB(a)
is a dominént component of overall noise in many situations. This
thesis reports study of transmission loss of one of the various
kinds of mufflers that can reduce thié noise viz. the variable
diameter, concentric, perforated tube, cavity resonator. The
concentric, uniformly perforated tube, cavity type of acoustic
resonator is one of the best available, This.resonator has an
outer rigid.shell around uniformly perforated center tube of
diameter equal to tﬁat‘of the inlet ( and outlet) tube. The
annular space in between is known as cavity and the perforations
in the center tube beccme the communication between.the cavity and
the gas passage tube, This configuration of muffler provides
relatively narrow.bands of attenuation ranging from 50 Hz to 4,000 Hz
approximately. Beyond éhis frequency, this configuration provides
little attenuation,

A major part of the work reported in this thesis deals with
modified configurétion of the concentric, perforated tube, cavity
resonator, with variable diameter of the perforated tube in the
cavity, This modified configuration amounts to the silencer having
two concentric perforated fubes- one having diameter equal to that
of inlet ( and outlet) pipe and the other having larger diameter
( lying between the inlet pipe diameter and the outer cavity diameter)
with 100% porosity of the inner perforated tube. The above configu-
ration results in two cavities of the shéll. Taking one dimensional
differential controi volumes for the center tube and both the
cavities of the shell; a mathematical model, consisting of closed

form solution of the transmission loss, has been derived from the



mass and momentum conservation equations taking appropriate
assumptions and boundary conditions. This solution has been
obtained, assuming zero mean flow in ‘the center tube, It is
further assumed that there exists wave motion in both the cavities
and the coupling between the two cavities and between the inner
cavity and the center tube through the imﬁedance boundary of the
perforate., This provides a mathematical model wherein the diameter
of the second perforated tube can be changed from minimum to
maximum diamcter of the cavity, without disturbing the inlet

( and outlet) tube diameter. The computer programme incorporating
the above solution is developed and run on ICL 2960,

The existing unmodified configuration of a muffler described
earlieg is a special case ( with 100% porosity of the outer perfora-
ted tube and a finite ﬁorisity-of the inner perforated tube) to the
more general modigied configuration dealt with in this thesis, The -
values of the transmission loss, in the frequency range of 100 -
10,000 Hz, have been calculated, for the muffler of unmodified
configurétion of different cavity lengths, outer cavity diamefers,
diameter of the inlét and outlet tubes having perforated tube of
different porosities, for air as medium at 20°C, The results thus
obtained upto the second place after decimal point are compared with
the existing results. The two results agree very closely within tﬁe
range 6f 0,0 - 0.1 dB for the whole frequency range except at some
of the peaks where the results have a difference of about + 1.0 dB

A number of mufflers, of modified configuration, of different
lengths, outer cavity diameter, diameter of the perforated tube and
porosity, have been computed for air as medium at 20?C, for the
number of cosine terms required for convergence of series. The

transmission loss, thus calculated, is seen to increase, with the



increase in diameter of the perforated tube from the minimum to the
maximum cavity diameter, keeping other dimensions constant, in the
frequency range from about 2500 Hz to 10,000 Hz. The sharp peaks
become highér and wider at the base and shift to the high frequency
side beCause of the widening of the base. Hence, the broad peaks
inbetween reduce in their width, but with higher transmission loss,
Por mufflers of smaller lengths the number of broad and sharp, peaks
in the whole frequency range is less as compared to the longer
mufflers.

The theorteical results of transmission loss of the modified
configuration are verified against experimental results obtained by
measurements of transmission loss for a number of resonators with
modified configurations in the laboratory, The noise signals taken
up by micrOphoﬁes at the iniet and outlet of the resonator are fed to
the measuring amplifier, which gives the amplitude of the noise
signals in dB, The transmission loss is then calcula£ed frem
already existing formula. The experimental results are then plotted
and comﬁared with the theoretical results. The exPerimentél results
are scen to fall with in + 1.25 dB of the theoretical results exceptat
sharp peak points where the experimental results are lower than the
theoretical results by 5.0 dB to 8,0 dB,

It is concluded that the modified configﬁration gives higher
transmission loss for larger diameters of the perforated tube than that
given by unmodified, configuration for the least diameter of ther
perforated tube equal to that of the inlet (and outlet) pipe. The
existing unmodified configuration gives little or no transmission loss
in between the short and very sharp peéks after about 3500 Hz frequency
But the modified configuraticn gives broad peaks in between the large

and broad based sharp peaks,
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