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Research on dishwasher SEA noise prediction model

LIU Hai-sheng, LI Wen-ting, LI Jia-ju, TIAN Bi-yu, WANG Ji-rong
(Institute of Acoustics, Tongji University, Shanghai 200092, China)

Abstract: The dishwasher could be viewed as a linear, conservative and weak-coupled vibroacoustic system with dou-
ble-shell Water current impact is the main excitation with broadband and non-correlative feature to make noise of the
dishwasher. The SEA noise band sound power level (Lwf) prediction model based on Statistical Energy Analysis method
has high precision: the deviation of 250 Hz and 500 Hz octave is less than 4 dB and 2 dB respectively. The measure which
has been put forward by the SEA model yields good result on dishwasher noise control: the Lwr of 250 Hz and 500 Hz
octave could be reduced by 12dB and 13dB respectively, the total Lwf could be reduced by 7dB.
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Fig.1 Internal structure of dishwasher

R 1 BN EEREHRTRRE

Table 1 Dimension and mass of main components of dishwasher

Ky K@<y sH)<EET) i 5
/mm /m? /kg

WL 545(L)x495(W)x610(H)x0.5(T)  1.48  6.71
Wise  636(L)xS8T(W)xS5(H)x0.6(T) 037  2.08

HEZE 1.2(7) 031 251
Ze AR 806(L)*x493(W)x0.8(T) 038 2.10
A AR 806(L)*x493(W)x0.8(T) 038 2.10
A AR 603(L)x595()x0.8(T) 034 197
J& AR 702(L)x590(W)x0.6(T) 041 254
iR 593(L)x560(W)x5.0(T) 033 297
JE AR 586(L)x372(W)x0.6(T) 022 134
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Fig.2 Comparison between noise Ly spectrums with and without bump
on the left side of dishwasher
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Fig.3 Comparison between vibration acceleration spectrums with and
without bump on the left panel of dishwasher
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Fig.4 Comparison of 1/3 octave Lwf spectrum between dishwasher
noise and bump noise
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Table 2 Mode density and mode number of subsystems

*4 TEF1S5HESFREZEHBERFEET(x104)
Table 4 Coupling loss factors of subsystem 1 with adjacent
subsystems(x10-4)

S /Hz 2 4 7 8 9 10
250 14.7 66 11 - 08 1.1
500 25 1.1 06 - 01 09

n(f)/N

TRE LM% Hz=250 500
AJLE! 0.192/34 0.158/56
A 55 0.130/23 0.100/35
P IE 25 0.028/5 0.028/10
AR 0.107/19 0.105/37
HITHIAR 0.113/20 0.113/40
eIz 0.147/26 0.150/53
HE4Y 0.062/11 0.059/21
e J2 3 s 0.017/3 0.017/6
A 5 2 0.011/2 0.011/4
A5 AR 0.147/26 0.150/53
JE THIHR 0.119/21 0.121/43
J& THIAR 0.164/29 0.164/58

£3 BTRGEMAIRFEET(x109)

Table 3 Inner loss factor of subsystems(x10~)

, N W HFER T
TAR R IR /Hz=250 500
Z[E! 8.5 5.4
I 13.5 8.6
A I 2 Js 17.3 9.6
TR 317.7 16.8
A AR 24 1.5
et 2.4 1.4
HEZE 8.1 42
Je 2 A g 16.8 10.5
[HE Rl 23.5 11.9
Tk 2.4 1.4
JEG AR 2.7 1.6
J& AR 2.5 14
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Fig.5 Energy level decay curves of bending mode groups of left panel
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Table 5 Comparison of noise octave Lwf between Measurement
and prediction of dishwasher
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