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Active Control of Transmitted Noise through Opening of Enclosures
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ABSTRACT

In this study, we investigates active control technology to reduce the noise transmitted to the out-
side through the opening of enclosures. A numericall model based on acoustic boundary e ement
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 locations are estimated. The feedforward
control to minimize the acoustic power through the opening is then numerically implemented. The
controller generates the secondary source to destructively interfere the noise transmission through the
opening. Finaly, 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 35dB in sound
power through the open using only on secondary source located at the optimized position.
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Fig. 1 Schematic of an enclosure under the study

Fig. 2 Acoustic BE model for the interior field of
the enclosure with an opening. The solid dots
denote candidate locations of the primary
sources
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Fig. 4 Position of a noise source in an enclosure
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Fig. 5 Uncontrolled sound power on field points

Tablel Sound power at peaks for uncontrolled case

Freg. sound power Freg. sound power
[HZ] [dB] [HZ] [dB]

85 118.1 735 109.5
195 114.8 805 99.86
375 109.3 825 105.6
550 109.6 940 104.3
660 103.1 915 105.6
685 110 980 1104
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Fig. 6 Block diagram for active feed-forward control
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Fig. 6 Position of a noise and a control speaker for
reviewing the effect of the placement of
microphones
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Table 2 6 cases of microphones set for reviewing
the effect of the placement of microphones

slo]Az Ee] | vlolAzE 9|
case 1 1 10
case 2 1 7
case 3 2 10, 77
case 4 2 77, 90
case 5 3 10, 11, 80
case 6 3 5, 71, 100
MOl & = Sound Power
1 } } —Uncontrolled
_6:;120 ‘ - casel
g + case2
%110 | + case3
§100 _| 4 cased
DO_ *] v caseb
- 90 ° caseb
o
S | |
3 EEREEREES
| |
70 4
500 550

Frequency

Fig. 7 Sound power on 6 cases for reviewing the
effect of the placement of microphones
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Fig. 8 Position of a noise and a control speaker for
reviewing the effect of the position of a
control source

Table 3 Position of microphones and sound
attenuation at 375 Hz using control source 1
2] % A A B9 |o]2Ale]
HolAzEe | Al ]3 S |
"’ A4 Z2:[dB] 7+2:[dB]
1 94 11.5920
2 94, 100 11.4826 11.5942
3 94, 98, 100 11.3620
40

1 —Ideal controlled
| @ mic:1
£ mic: 2

N
o

Attenuation(dB)
o

N
o

~ L L L L

% 200 400 600 800 1000
Frequency

Fig. 9 Sound Attenuation using a control source 1

due to the number of microphones
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Table 4 Position of microphones and sound
attenuation at 375 Hz using control source 2
ZH A A A B9] |o]ZAte] H
HIAZE | oD | ey |k o
"’ A4 #2:[dB] #2:[dB]
1 92 28.4386
2 92, 100 28.4259 28.6079
3 5, 82, 100 28.5567
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Fig. 10 Sound Attenuation using control source 2

due to the number of microphones
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Table 5 Position of microphones and sound

atenuation at 375 Hz in optima position of
the control source
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Fig. 11 Sound Power on field points in optimal
position of the control source
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Fig. 12 Sound Attenuation on field points in optimal
position of the control source
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