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Abstract

Internal combustion engines due to their wide range of use in various industries, and due to their nature, are
always associated with vibrations, which cause noise, which is considered as an irritating environmental factor.
Therefore, to control these irritating noises, a silencer is used. There are various varieties of silencers, one of
the most essential and extensively used types of silencers are mufflers. On the other hand, many conditions
and requirements influence the design of mufflers, and the most optimal mode should be selected. On the other
hand, fields such as magnetic fields can affect the efficacy of these systems. Therefore, it is very essential to
address this issue and provide optimal solutions, which indicates the necessity of doing it. On the other hand,
establishing a magnetic field around the exhaust gas from the muffler causes better control over raucous
particles and leads to a better separation of these particles from the output fluid, which leads to a reduction in
noise in the muffler chamber. Therefore, in this research, we attempt to use the optimal design of the exhaust
chamber in internal combustion engines to investigate the influence of the presence and absence of a magnetic
field on acoustics and noise reduction. The optimal design of the exhaust chamber in order to reduce the
pollution in the internal combustion engine is one of the main objectives of this research. The effect of
magnetism on the physical properties of the fuel, the design of the muffler's acoustic performance, the impact
of the magnetic field on the muffler's acoustics are also investigated in this research.
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3 Finite Element Method
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