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Research on the influence of QRD position on room sound field uniformity

Rong Ningning', Jia Shanghong”, Min Hequn"
(1. School of Architecture, Southeast University, Nanjing, 210096, China;
2. School of Architecture and Planning, Anhuijianzhu University , Hefei, 230022, China)

Abstract: QRD (Quadratic Remainder Diffuser) is a common material to control the sound field uniformity which of the
distribution affects the uniformity of sound field in the room. This article describes the influence of QRD's different position
distribution on the room'’s sound field uniformity through the method of experimental testing in the reverberation room. In the
frequency and time domain, there are six layout schemes of the different distribution of QRD in the reverberation room,
analyzing the influence of the change of QRD position through the sound pressure level relationship between different
measuring points. In the frequency domain, the results show that S, (standard deviation of the square of sound pressure level)
is more suitable than S, (standard deviation of sound pressure level) to describe the uniformity of the sound field, especially
suitable for low - frequency sound fields. With the increase of frequency, the accuracy of S;'s description of sound field
uniformity is improved. In the time domain, when the QRDs are evenly distributed on the ceiling or side wall with the
constant area in the room, the standard deviation of sound pressure level at each point in the sound field is smaller and the
sound field uniformity is better. To take the advantage of low-frequency sound absorption of QRD, it should be arranged at
the position where the sound pressure value 1s maximum in the low - frequency mode of the room, which can reduce the
influence degree of uneven sound field in the room caused by resonance frequency.
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Fig. 2 QRD installation structure in the laboratory
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Fig. 8 QRD layout schemes in the reverberation room
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