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Design of compound muffler for 4110 diesel engine

Abstract: Engine noise has always been a by-product of industrial society, in which
exhaust noise dominates and belongs to low frequency noise, and the most direct way is
to install muffler. The design of a muffler with high noise attenuation performance and
low pressure loss has become a hot topic in the field of noise control. Previous design
methods rely on experience and experiments to simulate, and then based on simulation
results to improve the design.

According to some basic parameters of 4110 diesel engine, this paper designs the
muffler, and determines that the muffler structure type is composite muffler. The diameter
of inlet and outlet pipe is 62mm. The volume of muffler is 16.6L , the expansion ratio is
Zero point one , the noise reduction is 26dB, and the boundary dimensions L and D are
574mm and 192mm respectively. The number of cavity n of muffler is 3, and the length
of each cavity L;, L, and L; are 135mm, 300mm and 135mm respectively. The insertion
pipe is arranged in a center to center manner, with the length of the inlet and outlet being
34mm and 68mm. According to the parameters of the muffler, the three-dimensional
model is built, and the finite element method is used to mesh the calculation area and
check the mesh quality. After setting the physical model, boundary conditions, porous
media and solution methods, the standard initialization and iterative calculation are
carried out for the fluid area, and the calculation results of the internal flow field of the
muffler are obtained. The pressure loss of the muffler is 4522pa by analyzing its internal
multi physical field distribution, summarizing its hydrodynamic performance, and putting

forward the idea of the subsequent structure optimization of the muffler.
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