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ABSTRACT

Enclosures are widely used to alleviate the contribution of machinery noise. It has been long con-

cerned with the noise transmission through the access openings of the enclosures. In this study, we

investigate active noise control technology for reduction of the transmission. A numerical model

based on the acoustic boundary element method is first established. Using the numerical model, the

acoustic transfer functions of the field points over the opening to the primary source at arbitrary lo-

cations are estimated. The feedforward control to minimize the acoustic power through the opening is

then numerically implemented. The controller drives the secondary source to destructively interfere

the noise transmission through the opening. Finally, a parametric study is conducted to evaluate the

effects of the location and the number of the microphones on the control performance. Furthermore,

the effects of the location of the secondary source on the performance of active noise control are

investigated. It is followed that the control system implemented in this study leads to a significant

reduction of about 31.5dB in the sound power through the opening using only one secondary source

located at the optimized position.
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Fig. 1 Schematic of the enclosure under the study

Fig. 2 Acoustic boundary element model for the en-
closure with an opening. The solid dots denote

candidate locations of the acoustic sources
placed in the enclosure
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Fig. 3 Field point mesh established over the opening
of the enclosure
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Fig. 4 Position of the primary noise source in the
enclosure, (0,0,900)
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Fig. 5 Uncontrolled sound power radiated through the
openings in dB ref. 107w
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Table 1 Sound power levels in dB ref. 107 W at
peaks for uncontrolled case

Freq. Sound power Freq. Sound power
[Hz] [dB] [Hz] [dB]
85 120.3 735 111.7
195 117.0 755 106.1
375 111.7 825 107.7
550 111.9 840 106.7
660 105.4 915 107.9
685 112.8 980 112.9
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Fig. 6 Schematic of the active feedforward control
system for enclosures with access openings
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Fig. 7 Block diagram for active feed-forward control
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Fig. 8 Position of a noise and a control source to
examine the effect of the position of a con-
trol source
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Fig. 9 Variation of the sound power with the 2 cases
of the placement of the control source
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Attenuation(dB)
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Fig. 10 Variation of the attenuation with the 2 cases

of the placement of control source
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Fig. 11 Position of a noise and a control source to

Table 2

examine the effect of the placement of mi-
crophones

6 cases of microphone locations for examin-
ing the effect of the placement of
microphones. The location is denoted by the
ID number of the field point mesh shown
in Fig.3

Number Location(s)
of microphones of microphones
Case 1 1 10
Case 2 1 77
Case 3 2 10, 77
Case 4 2 77, 90
Case 5 3 10, 11, 80
Case 6 3 5, 71, 100
[__L____1_____ _ _ _ _ _ 1 _|—Uncontrolled

m 120 : : : : + casel
° | | | | o case2
;110***“****ﬂ****\ ***** +-| & case3
. ! ! 8 ! || o case4
g 100 | + v | | : case5
(o)
o
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S
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n

| | |
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Frequency(Hz)
Fig. 12 Variation of the sound power with the 6 cas-
es of the placement of error microphones
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Table 5 Effect of the location of error microphones
on the noise attenuation at 375 Hz with the

optimally selected placement of the control

speaker
Selected .
dlsgmet 6F| Nuwkr of Selected Noise attenu-
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control microphone .
microphone [dB]
speaker
1 80 324
(0, -150, 150) 2 23, 79 325
3 21, 22, 72 325
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Fig. 14 Effect of the location of error microphones
on the sound power with the optimally se-
lected placement of the control speaker
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Fig. 15 Effect of the location of error microphones
on the attenuation with the optimally se-
lected placement of the control speaker
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