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ABSTRACT

This paper presents active noise control for the reduction of transmission noise passing through

opening of enclosures. Enclosures are essential measure to protect noise propagation from operating

machinery. Access openings of the enclosures are important path of noise leakage.

First, we mod-

eled and analyzed the noise characteristics passing through the openings of the enclosure generated

by the operation of the machinery based on the finite element method. We then implemented a feed-

forward controller to actively control the acoustic power through the opening. Finally, we conducted

optimization of placement of the reference sensors for several cases of the number of sensors. A

good control performances were achieved using a minimum number of microphones arranged a opti-

mal placement.
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Fig 6. Variation of attenuation with number of

microphones

Table 1 Noise attenuation in dB at peaks

260 Hz 500 Hz 680 Hz 840 Hz
case | 72.88 36.27 42.44 55.98
case 2 72.70 36.17 42.17 55.90
case 3 71.63 34.48 41.56 55.34
case 4 64.79 34.06 37.05 51.24
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Fig. 7 Arrangements of microphones to evaluate the
effect of the location of the sensors

—Uncontrolled
—controlled case1

++-+ controlled case2
~—controlled case3
| R | e M S e o i controlled case4

//

Cost Function, J(dB)

/
AR
IV NN

40 Y

200 220 240 260 280 _ 300 320 340 360 380 400
Frequency

Fig. 8 Variation of the cost function with the
location of the microphones

-736-



80

——controlled case1
70 s controlled case2

controlled case3
------- controlled cased

Attenuation(dB)
. o

]

Wi |

4 i
Sl

0 || LY it
3

Al L) i
1 200 0 400 500 600 700 800 900 1000
Frequency

Fig. 9 Variation of attenuation with the location of
the microphones

Table 2 Noise attenuation at peaks for positions of
microphone [dB]

260 Hz 500 Hz 680 Hz 840 Hz
case 1 72.88 36.27 42.44 55.98
case 2 69.31 33.25 38.10 53.73
case 3 64.95 21.85 34.91 50.23
case 4 61.76 28.05 40.62 54.33
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Table 3 Optimal positions of microphone and noise
attenuation at peaks (2 microphones used)

Ao F Af A vlo]|aRE 91X
7+=A [dB] 271 A8 Al
260 Hz 72.8635 (62, 79)
500 Hz 36.1478 (37, 56)
680 Hz 42.3607 11, 19)
840 Hz 55.9684 (55, 77)

Table 4 Optimal positions of microphone and noise
attenuation at peaks (3 microphones used)

Aoy - Af A vlo]|aRE 91X

7+=A [dB] (371 ARS8 Al
260 Hz 72.8750 (47, 62, 90)
500 Hz 36.2531 (8, 37, 96)
680 Hz 42.4310 (41, 66, 88)
840 Hz 55.9645 (75, 77, 96)

Table 5 Optimal positions of microphone and noise
attenuation at peaks (4 microphones used)

Aol & 2 4 wlo]aRE 9

7424 [dB] @71 A8 Al
260 Hz 72.8833 (42, 48, 74, 78)
500 Hz 36.2646 (21, 37, 83, 93)
680 Hz 42.4395 (25, 41, 44, 77)
840 Hz 55.9763 (49, 55, 68, 80)

Table 6 Iteration number for numbers of microphones
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Fig. 10 Variation of the attenuation with the number
of microphones
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