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Active control of pump noise of dishwashers
using FXLMS algorithm
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ABSTRACT: In this paper, active noise control was performed to reduce radiated noise in the low frequency band
of dishwashers. First, through an analysis of the noise environment of the dishwasher, it was confirmed that the
pump noise contributed the most to the radiated noise in the low frequency band, From the result of the noise
environment analysis, the reference signal was selected to be the vibration signal of the pump body. The reference
signal was obtained by using the accelerometer on the pump body, which can prevent acoustic feedback. The error
signal sensor was selected as a microphone located at 1 m in front of the dishwasher and 0.5 m in height. And to
design the controller, the error signal and the reference signal were measured at the operational rpms of the
dishwasher at 2,500 rpm, 2,600 rpm and 2,800 rpm, and the secondary path transfer function was measured. The
designed controller was mounted on Digital Signal Processor (DSP) equipment, and the control performance was
verified experimentally. As a result of the measurement at the 3 operational rpms, the 7™ multiple component of
pump operating frequency decreased by 1.93 dB, 4.43 dB, 5.15 dB per rpm, and the 12" multiple component
decreased by 6.67 dB, 2.34 dB, 4.28 dB per rpm. And overall Sound Pressure Level (SPL) decreased by 0.84 dB,
2.58 dB, 1.48 dB by rpm.
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Fig. 1. Block diagram of LMS algorithm.
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Table. 2. Control performance of the active noise
control system denoted by the reduction in SPL at
7" and 12" harmonics of rpm and in overall SPL.

Test 1 | Test2 | Test3 | Test4
rpm Difference [dB] l\[/(li%a;l
2500 | 042 | 178 | 295 | 255 | 1.93
7" | 2600 | 428 | 406 | 397 | 543 | 444
2800 | 7.17 | 419 | 456 | 468 | 5.15
2500 | 8.88 | 6.89 | 6.05 | 4.8 | 6.67
12" | 2600 | 238 | 115 | 1.64 | 419 | 234
2800 | 330 | 3.54 | 494 | 532 | 427
2500 | 045 | 0.74 | 1.01 | 1.15 | 0.84
OggrLa” 2600 | 2.59 | 243 | 235 | 294 | 2.58
2800 | 2.12 | 140 | 148 | 091 | 148
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