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Design and effect analysis of the distributed ventilation and
sound insulation shield

LIU Qiang, KANG Zhongxu, SONG Ruixiang, ZHANG Huijuan, YANG Jie
(Institute of Urban Safety and Environmental Science, Beijing Academy of Science and Technology, Beijing 100054, China)

Abstract: In order to meet the requirements of noise reduction and heat dissipation for power equipment, a ventilated
sound insulation shield with a periodic distributed structure is proposed. Many ventilation and noise elimination units
are embedded in the plate of the sound insulation shield. While sound wave attenuates, the airflow can be dissipated
smoothly through the shield plate. The design of the distributed ventilation sound insulation shield is introduced, and
its sound insulation performance is analyzed by theory. The inserted sound losses of the distributed ventilation and
sound insulation shield for three different devices are calculated and measured, and the results show that the calculated
values are in good agreement with the measured values. The distributed ventilation and sound insulation shield has a
good sound insulation effect at the frequencies above its passing frequency, and the effective noise reduction frequency
can be specially designed according to the frequency characteristics of different sound sources. It is suitable for sound
insulation of various devices requiring ventilation and heat dissipation.
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Fig.1 Basic model of double-layer sound insulation perforated
plate
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Fig.2 The unit structure of the sound insulation shield plate
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Fig.3 Sample of the distributed ventilation and sound insula-
tion shield plate
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Fig.4 Sound absorption coefficient of the inner wall of sound
insulation plate
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Fig.5 Sound insulation test of the ventilated sound insulation
plate
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Fig.6 Sound insulation performance of the ventilated sound
insulation plate
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Fig.7 The calculated insertion loss curve of the distributed
ventilation and sound insulation shield
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Table 1 Placement of the test points for sound insulation
tests of the three devices
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Fig.9 Site layout for the performance test of the distributed
ventilation and sound insulation shield
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fore and after adding the distributed ventilation and
sound insulation shield
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Fig.11 Sound insulation performances of the purifier before
and after adding the distributed ventilation and sound
insulation shield
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Fig.12 Sound insulation performances of the acquisition de-

vice before and after adding the distributed ventilation
and sound insulation shield
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