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Attenuation Effects of Discrete Tone
Using Adaptive Feedback Active Noise Control

Seiji WATANABE*® Kensaku YANAGIMOTO, Katsuya TANIFU]JI,
Shuichi SAKAMOTO, Masayuki TAKAHASHI and Ryoichi ICHIYAMA

*5 Control and Information Engineering Systems, Tsuruoka National College of Technology,
104 Inooka Sawada, Tsuruoka-shi, Yamagata, 997-8511 Japan

The attenuation characteristics of a slit resonator that combined the adaptive feedback ANC
system at a ventilation aperture of the package for leakage noise is investigated. The discrete tones
radiated from an AC axial flow fan are controlled by DSP using Filtered-X Least Meane Square
algorithm. The attenuation is found at the range of : 3 dB~14 dB with circular slit resonator, 2 dB~
15 dB with elliptic slit resonator. Results of measurement show that the proposed system can achieve

TNR (Tone to Noise Ratio) and PR (Prominence Ratio) under threshold effectively.
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Fig. 1 Schematic diagram of adaptive feedback active

noise control system

2. ERREHSLUHE

21 AUy MNRHEIESR B2 2Ry MIKIEE
BART. AV v MRKERE, POIICEED, D
BEO-OOROFFT A/ SRV 2HE, REL
LB EE D, OEFEORE L DAR—FH LI
RPN (Db/D,,—ZIOmm/410mm) BEOANR—
BIAMAATHERENT VS, AR—FIZL ) KB
MERIZIX, P E 73RO B[ ERE M S 1
5. AR v MRIIESRICIE, ANCTHEHSINS 4
BOBIEAE —7HX 2a) DL IERESNATVS
A —HITIEERE 83mm, 7 IOWUDBO)QH@ﬂL
7o, R v MERSHOEEE, 4HORE - 2fE
BT 5%, MEHDEBEIZE, BROGIF» L 2(0) D
FIICEMEO2EOAY—H REATA. ANC %
£1793, DSP A5 [ —LHlEE T ASE A ¥ —H ik
Exns. 37, AV—IH»50HMEFICZL > THE
BARMOETEEB I TEIHREI NS, 0L E, #
A —h 2R LMCAREENGE L, ﬁﬂﬁﬁﬁk
HRoEO () vy MNEOOHAER) »5BE LD
@Ulimm%éhé.ﬁﬂﬁwuﬁu,ﬁﬁxt—
HOEDREE A Y — A2 5EWAY v OO
BECBWTES ILENHEE 2D, flEEFLEED
FHIcL VHEIER SN D,
E3CAFX) v b EFEREAY v bR L L
TREHOERHEETRT. (HEBE Cl) OB
Eld, YA L AMLyF -V AEDIC LI DEEL
7:. Cl) W, ¥ v THI128DFIR 7 4 V¥ & LTREE
ShTwa, M3 Xy, EEBAY Y FEFERALLLE
XOEERNY, ARAY y bEFERALAZLELD Y
SHEBICFIEAEL, FHEHTHLILPDDPE. 20

—328—

NI'l -El ectronic Library Service



The

Japan

Society of Mechanical Engineers

WG 7 4 — KNy 7 REEERE I & 2 BEBUR WCE O 329

! i
i |
Len T Fe=en
" -la “\
Ay <
o Cloaser Ty
e \ y
 Dp=d10 . r
l' .- | Do=175 \ D. D M
Do . \ . D
500 N Lt Sat0] ~12sHHIB—
1] - - B
L ospa sP2 !
. .
“ Lo g N
SN
A . sm“"; [~
1=7
500

(a) Circular slit resonator
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(b) Elliptic slit resonator

Fig. 2 Slit resonators
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Fig. 4 Setting up slit resonator with axial fan
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Fig. 5 Experimental set up
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Fig. 6 Fan noise spectrum

Table 1 Specification of fan
Model AC Axial flow fan
Type MRS18-BC
Rated voltage Single phase 100V
Speed 2800rpm
Max. air flow 11.2m* /min
Max. static pressure 20.5mmAq
Company Oriental Motor Corp.
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Fig. 7 Noise source
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Table 2 Parameter for ANC simulation

Tap number of C(z) 128

Tap number of W(z) 256

Sampling frequency | 10kHz
Step size 0.0001
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72 DSP O EEIX, K3 DBE) TH 5.

Table 3 Specification of DSP

Device TMS320C31
Frequency S50MHz
MIPS 25
Calculation accuracy | 32bit, floating point

3. ERERSLUER
31 3L —2ar il LBBEERBEICHT S
HEEM K8 AR v hEFHWEEA LEA
Ay PEAVWEEEGD R v MRILEZED ANC
EfFHBOY I —Ya Y EREYRT. flAY -

—330—

NI'l -El ectronic Library

Service



The Japan Society of Mechanical Engineers

IS 7 4 — %y 2 BB S HIEIC & % B R ONE) 331
WBL 80 ——
1
1
ol ﬁ fi=14dB {"’"'ANCOFF 0.A 811 dB] ]
3 I —— ANCON O0A.77.7dB
= I
2
o 60
! o)
1 i él i 1 Q-
o 200 400 600 800 1000 1200 1400 1600 180C 2000 - 50
Frequency [Hz]
(a) ANC OFF(noise source) 40t
i f
--------------------- 5“”-" 30 1 1 1 ) 1 1
0 200 400 600 800 100012001400160018002000
§ Frequency [Hz]
: (a) circular slit resonator
80 e S . e e —
o 2(1)0 42;0 ec‘w 800 1000 1200 1400 15‘00 1aloo 2000 | —=——-ANCOFF O.A.80.9dB
Frequency [Hz]
. . 70 t fy=15dB —— ANCON 0Q.A.763dB |
(b) ANC ON(circular slit)
BT e
schL E‘ 60
kel
Q
8 - 50
g
40 r
o 2(‘)0 43)0 600 8(‘)0 1000 1200 1400 1;00 1800 2000 30

Frequency (Hz]

(c) ANC ON¢elliptic slit)

Fig. 8 Results of feedback ANC simulations
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Fig. 9 Spectra of fan noise using slit resonator with
ANC system off and on
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Fig. 10 Relation between O.A.(A-weight) and Airflow
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