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Suppression of high frequency noise of tufted carpet loom based on
statistical energy analysis

ZHANG Ziyu, XU Yang, SHENG Xiaowei, XIE Guosheng
(College of Mechanical Engineering, Donghua University, Shanghat 201620, China)

Abstract In order to effectively suppress the high frequency noise of tufted carpet loom, a statistical
energy analysis (SEA) was proposed, where a melamine porous sound absorption material was used to
suppress high frequency noise. In this research, the SEA model of high frequency noise of tufted carpet
loom with 13 structural subsystems and 10 acoustic cavities was established, and then the modal density,
internal loss factor and coupling loss factor of each subsystem were determined by using a theoretical
calculation method. The vibration acceleration signal of tufted carpet loom was measured to obtain the
high frequency noise sound pressure level of SEA model. The validity of SEA model was verified by
comparing with the actual sound pressure level of tufted carpet loom, before the surface of tufted carpet
loom was adhered with different thickness of melamine porous sound absorbing foam board to achieve
noise reduction. The result shows that the method can meet the engineering requirements for high
frequency noise suppression, and the noise frequency and the thickness of the melamine porous sound-
absorbing material have influence on the results.
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Fig. 1  Schematic diagram of energy transfer

between subsystems
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Fig. 2 Flow chart of noise suppression
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Fig. 3 SEA model of tufted carpet loom.
(a) Structural SEA model; (b) Acoustic cavity SEA model
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Fig. 4  Loss factor in board subsystem of tufted carpet loom

3.3 BAmERT
MEmEN FERE 2T RERESRE
JE WARKE 7 R GE IR RE B Sl ad AR b RO FE R
RE 8 UL 3 07 1) LR 1 AR 48 B 8] 1 U B 1
R4,
HARRS I 1 R G Z RS S AR I
_ Poco

n, = (12)
wp,

L, o MRS, H

[):T‘fp’ iarcsin(}j) 7] B </

o= , (13)
;>

)

HRE 138 73 Ml 58 3R A5 SOt B UM & 4 1
RGHIR S HFEN T, 0 S fros .

0.002 5

. —IEHRT RS

LO0R0F  wmERT R4
% 0.001 5
i
21530,001 0
Q‘EO.OOO 5
0.000 0 L e 4
0 500 1 000 1500 2000

S /Hz
Bl 5 SR EEANR T RS E BUAE I

Fig. 5 Coupling loss factor in board

subsystem of tufted carpet loom
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Fig. 7 Vibration acceleration excitation spectrum
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Fig. 10 Noise suppression of tufted carpet loom
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