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Noise Attenuation Effect According to the Direction of Canceling Speaker in Duct-
acoustic System
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In this paper, we studied on an attenuation effect of automobile exhaust noise according to the
direction of canceling speaker in duct-acoustic ANC system. Automobile exhaust noise was
recorded at 800rpm, 3500rpom and 5000rpm of a diesel engine. Directions of canceling speaker
can be set to 30°, 90° and 150° against the primary noise flow by acrylic ducts to be made for the
experimentation. DSP board used to control the ANC system. The algorithm of this ANC system
applied the Filtered-x-LMS algorithm that is modified to compensate for a property of DSP input
signal and the secondary-path effect.

As an experiment result, the direction of canceling speaker was proved to influence the reduction

effect of noise. The 150° duct in the attenuation effect of noise showed a better result than the
90° or 30° duct.
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Fig. 1 Propagating plan wave to x-direction
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(c) The duct equipped the canceling speaker with 150°
Fig. 3 Structure of the duct for experiment
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(c) When the direction of canceling speaker was set 150°
Fig. 5 FFT analysis result of error signal on exhaust noise
of 800rpm in state of ANC operating
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Fig. 9 FFT analysis result of error signal on exhaust noise
of 5000rpm in state of ANC operating
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Table 2 FFT analysis result on error signal

Angle‘of Decreasing range Increasing range
canceling | rpm
speaker Frequency |Decrement | Frequency |Increment
800 610Hz 12dB 350Hz 5dB
610Hz 10dB
30 (3300 - - 10z | 10dB
5000 - - 580Hz 10dB
610Hz 5dB
800 1 50400z | 3aB
90° 3500 - - 200Hz 15dB
5000 - - 430Hz 10dB
800 610Hz 15dB
3500 580Hz 10dB
150°
100-250Hz 5dB
20001 450-600Hz | 5dB -
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