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Design and control of quiet zone (principle and example)
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ABSTRAC

In order to make a quiet zone, one can consider methods to generate a secondary sound field that
cancels a primary sound field. Active noise control (ANC) is one of the kinds. This paper mainly deals
with the issues on determining the optimal positions of control sources and sensors for making a desired
quiet zone. The issues address the reason why the positions are important, how the positions are
optimized, and what the measure on the optimal positions is in an uncertain sound field. It is also shown
that a power control is applicable to a specific uncertain sound field. In addition, this paper shows that a
control material method, which passively changes a boundary condition, is essentially found to be on the

same road of ANC.
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Fig. 1 Active noise control in a duct
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Fig. 3 Sound pressure level on y = 0 plane; (a) primary
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Fig. 4 Two-dimensional enclosure with L, =L =0.5m,
N=3,K=L=1, and f=220Hz

X" Y a3, Yo /7,
(0.75L,,0.75L,) 0.67 1.00
(0.5L,,0.75L)) 0.83 1.49
(0.25L,,0.75L,) 3.29 8.86
(0.25L,,0.25L,) 3.43 9.28

(0.5L,,0.5L,) 1.32 2.95
(1.0L,,1.0L) 0.68 1.03

Tablel Control performance of the control systems with
varying microphone position
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Fig. 5 Experimental schematic diagram of a sound power
control in a heavy industrial equipment cabin. The
cabin is approximately a rectangular box with the
dimension of 0.9m x 1.9mx 1.8m
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(b) Sound pressure of after control

Fig. 6 Sound pressure level on z = 1.0m plane in the
three dimensional cabin for the first resonant
frequency (f = 104 Hz)
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