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Abstract: According to the spectrum characteristics of exhaust noise of a diaphragm pump, an efficient broadband
series-parallel composite microperforated tube muffler is proposed. A numerical model for the transmission loss of
composite microperforated tube muffler is derived. Based on this model, the average transmission loss of composite
microperforated tube muffler is optimized by using Isight software integrated with Actran and Matlab software, and a
variety of group genetic algorithms are used to widen the frequency band of muffling and improve the performance of
muffling. The test results of the optimized muffler show that the exhaust noise of the diaphragm pump decreases
obviously in the whole frequency band, the total sound pressure level is decreased by 10 dB(A), and the maximum noise
reduction is 22 dB(A) in the most concerned frequency band of 1 000~5 000 Hz. The experimental results show that the
composite microperforated tube muffler and its optimal design program provide an efficient and feasible method for
broadband noise control.
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Fig.2 Exhaust noise spectrum of diaphragm pump
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Fig.3 Structural diagram of microperforated plate
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Fig.5 Finite element model of series-parallel composite
microperforated plate muffler
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Table 1 Optimization model

B8 D/mm Dymm | %  D/mm Dy/mm
M1 5 5 M6 15 15
M2 10 5 M7 20 5
M3 10 10 M8 20 10
M4 15 5 M9 20 15
M5 15 10 M10 20 20
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Table 3 Optimization results of ten series-parallel composite
microperforated plate muffler models

it d,/mm
M1 0.476 2.224 0.782 1.573 0.499
M2 0.346 1.568 0.553 1.504 0.365
M3 0.356 1.660 0.779 1.758 0.302
M4 0.507 2.842 0.601 5.417 0.339
M5 0.494 2.187 0.796 2.111 0.337
M6 0.302 1.792 0.441 4.345 0.582
M7 0.682 3.489 0.410 4.155 0.594
M8 0.438 2.371 0.305 2.442 0.481
M9 0.318 1.790 0.313 3.032 0.333
M10 0.530 2.764 0.602 5.932 0.316

A by/mm b/mm L /dB

b/mm d,/mm b,/mm dymm

d,/mm

M1 1.936 0.792 1.515  34.588
M2 1.761 0.727 1.514 35473
M3 1.501 0.712 2.150 34418
M4 1.559 0.794 1.715  35.742
M5 1.510 0.649 1.710  34.187
Mé6 2.322 0.766 1.640  36.194
M7 1.877 0.795 1.598  35.665
M8 3.158 0.369 3.101  36.431
M9 1.944 0.496 4396  40.612
M10 1.760 0.308 2.677 40.231
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