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The Analysis of Noise Contribution about Drum Washer under
Dehydrating Condition Using Multi—dimensional Spectral Analysis
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ABSTRACT

Recently, there has been a growing consumer interest in the amount of noise produced by

household electrical appliances. The designer of the product must identify the source of the noise,
in order to reduce the noise. In the case of a household electric appliance such as the washing

machine, there is consumer’ s complaint about the noise that is generated during the dehydrating
condition. Because of several noise sources combined each other. It is difficult to identify the
noise sources that contribute to the noise output. Multi—Dimensional Spectral Analysis (MDSA) is
a method that can remove the correlation between different noise sources, and it expresses the
key contributing factor as a unique output. This study utilized MDSA to analyze the contribution of
each input in the noise output during the dehydrating condition.
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Fig. 2 4-input/1-output model for conditioned inputs
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Table 1 Values of total mean ordinary coherence
function

Vean value 00| 085 | 050 | 069
oo e 1,200 0.61 0.54 0.61

Mean value ’ 600 ) 0.19) 056 i 0.62’
1,200 0.25 0.67 0.74

Table2 Values of partial coherence function at
target frequency

" 240.9

1 0.1201 0.7455 0.6937
2 2524 0.2013 0.5457 0.5441
3 363.7 0.0737 0.9876 0.9614
4 7375 0.0644 0.6541 0.5132
5 155.1 0.2065 0.5724 0.6362
6 120.2 0.1542 0.5684 0.9824

462.2

ol ulE o] 49} A4 H ASo) ABAHEA o 1 01482 | 06274 | 00993
3} @_‘I‘L}_O]E} tq_‘:/]_;q thxtg) }\)ﬂEEU-] BH@]%]O” 9 2 249.9 0.1002 0.0893 0.4960
& YANEE Aols] AWYRL AANEE Aol 3 9218 | 02353 | 0.2404 | 04270
%.3.?;]’*9- _‘Z]U]?'SHZ}- 4 231.2 0.3607 0.8604 0.4199
IR ) ) 5 4031 | 01934 | 08411 | 07260
Z} %}Ej' Tlg] %Ej'o“ EH?‘E—} R 7104“‘:‘ ?j{ff— e 6 518.8 0.1824 0.3820 0.4442
2zt g4 B ¥ BAFIR Y g gk 7 1156 | 01331 | 09609 | 0.3527
8 96 0.3675 0.8426 0.6228
OUTPUT(E00rpm)
100
: : ' Table 3 Values of multiple coherence function at
§ target frequency
® - wfm -
o : ; ; ; ; : 600 rpm 1,200 rpm
0 200 400 600 800 1000 200
Frequency(Hz) k 1] 2409 0.8774 1| 4622 | 06807
100 OUTPUT(1200rpm}) 2| 2524 0.6375 2| 2499 0.5413
: : ' 3| 363.7 0.9317 3| 921.8 0.6185
g _ G 4| 7315 0.7190 4| 2312 | 09321
% W’d 5 1551 0.7428 5| 403.1 0.9605
. i g ; ; ; i 6] 1202 0.9882 6| 518.8 | 06572
0 200 400 600 800 1000 1200 Mean value 0.5817 7| 1156 0.9756
Frequency(Hz) 3 % 0.0447
Fig.6 A-weighted sound pressure level of output v " O.”972
under 600 rpm and 1,200 rpm can vaue 2
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Table4 Values of total mean ordinary coherence

function
Mean | 600 | 055 | 050 | 032 | 069 | 035
value | 1900 | 061 | 054 | 037 | 061 | 0.39
Mean | 600 | 045 | 0.19 | 085 | 0.62 | 0.58
value | 1200 | 042 | 025 | 075 | 0.74 | 0.78

Table5 Values of partial coherence function at
target frequency

1 2409 | 0.1201 | 0.7455 | 0.6937

2 2524 | 02013 | 0.5457 | 0.5441 | 0.5398

3 363.7 | 0.0737 | 09876 | 0.9614 | 0.5387

4 7375 | 0.0644 | 0.6541 | 0.5132 | 0.4956

5 155.1 | 0.2065 | 0.5724 | 0.6362 | 0.2326
6 120.2 | 0.1542 0.2704

1 0.1482 0.0993 | 0.2676
2 249.9 | 0.1002 | 0.0893 | 0.4960 | 0.4507
3 921.8 | 0.2353 | 0.2404 | 0.4270 | 0.3949
4 231.2 | 03607 | 0.8604 | 0.4199 | 0.3887
5 403.1 | 0.1934 | 0.8411 | 0.7260 | 0.3296
6 518.8 | 0.1824 | 0.3820 | 0.4442 | 0.2695
7 115.6 | 0.1331 | 0.9609 | 0.3527 | 0.4481
8 96 0.3675 | 0.8426 | 0.6228 | 0.3971
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Fig. 7 Partial coherence function at 600&1,200 rpm
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Table 6 Values of multiple coherence function

600 rpm 1,200 rpm

1 240.9 0.9125 1] 462.2 | 0.7960
2 252.4 0.7460 2| 2499 | 0.7284
3 363.7 0.9897 31 921.8 | 0.7682
4 737.5 0.6945 4 | 231.2 | 09512
5 155.1 0.7986 5 | 403.1 | 0.9660
6 120.2 0.9903 6 | 5188 | 0.7472
Mean value 0.7475 7 | 1156 | 0.9801
8 96 0.9656

Mean 1 07542

MULTIPLE COHERENCE FUNCTON(800rpm}

0 A0 400 600 800 1000 1200
Frequency{Hz}
MULTIPLE COHERENCE FUNCTON{1200rpm)

o a0 400 608 0 1000 1200
Frequency{Hz)

Fig. 8 Multiple coherence function
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Table 7 Overall level contributions estimated by
coherence function

Output(dB)

Overall level
Measured level 56.8
[73:Sy & 55.4
[7 Sy df 32.1
o [73)1S 1 df 48.0
.“732%12 Sprd 455
.[ny 38123 4 40.7

Overall level Output(dB)
Measured level 62.7
[73s8y df 60.7
[7, S, df 355
C?lfci?cr)lrfe I U 22yJ Sy df 52.1
J.ySZyJZSyy,lZ af 48.2
j.}/‘%y,123 Sy df 43.3
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