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Abstract

In this paper, it is discussed that active noise control in a circular duct using smart foam. Firstly, it is demonstrated

that the potential of the conventional smart foam, proposed by Fuller, for active noise control in a duct . Conventional

smart foam is not applicable to active noise control in a duct having flow. Thus, this paper presents a ring-type smart

foam as an alternative. The ring-type smart foam consists of polyurethane acoustic foam of lining shape and PVDF film

embedded in the foam. The embedded PVDF element acts as an actuator to reduce noise at lower frequencies and the

foam absorbs noise at higher frequencies. A filtered-x LMS controller is used to minimize the signal from the error

microphone. Experiments are executed to reduce broadband and tonal noise.

=2

[

1. A

1936 1 549 Paul Lueg 28t} H2Z Ata
5% &s A9 (Active Noise Control: ANC)E

Digital Signal Processor (DSP) <} Y 2£ YguzglE
o 2o Pdol B A3} olFA 3 Yt F
s 2% Aoe F2AE oljds A AFI
dolM s Tt AL volAw nFa 3F
AAE A Ao HA %= wge] g

E =FdME 55 2% Aol gae FEs5
7] Y3 TF A% AE AY A7 ey Aw)
E F2 o8% $F/57F LA s =9
PP @A Fuller 7 AQ@ Fejo) 2AnpE
FS AFstd dE o 2240 AL B
As) B 5 7]E9 AvlE FS WA #F 2v)
E ¥ (ring-type smart foam) & A|otele] 943 o
E o] AgAojo] FE3H).

*®
Aedhgn ART Foy
F%
Agmsm AAGT Ty
ok
Aeetam AT Fey Ras

21  Fuller 7} Motst Anle =

Fuller 7} #Aj2tdr ~nfe £2 Figl 3 o o
Ho] A& 10cm, & 4cmQ ©A thaAd Z9¢
et Foll A& vy 1ok JFE ko] o
Abolo] PVDF HES& Fasglvh dFdoly F
& A THIAE 22 AYY) 49+ UdRE 7Y
A 2(Agol 98 T 28 um o PVDF ¥ &
< Agsteld

PVDF ZEE2 ¢ ofgidde] &z &g 5AY
of Arl8oez HAdE A7IH 4 A ME Y&
E@A F25 A At} (Fig. 2 22) 974
o]-2 & McelD W) HFoz M4 713l
A g2 gEly 29 W B34S HEA §
of &9 A4 glo] A&HA &9 wWA} 75
At}
22 g ADlE &

Fuller ¢8| AnlE F2 gEJ A2 A} gL



Partially reticulated

polyurethane foam PVDF actuator

Fig.1 The smart foam proposed by Fuller
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Fig. 2 PVDF actuator configuration
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Fig. 3 The ring-type smart foam
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Fig. 4 A holder of ring-type smart foam
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Fig. 6 Block diagram of the filtered-x LMS algorithm
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Fig. 7 Tonal control results with Fuller’s smart foam at
(a) 300 Hz, (b) 400 Hz, (c) 750 Hz, (d) 1500 Hz
(0: no control *: passive control A passive-
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Fig. 8 Tonal control results with ring-type smart foam
at (a) 300 Hz, (b) 400 Hz, (c) 750 Hz, (d) 1500
Hz (*: passive control
control )
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.9 Broadband control results with Fuller’s smart
foam at (a)550~650 Hz , (b) 800~1000Hz (o: no
control  *: passive control, A: passive-active
control)
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Fig. 10 Broadband control results with ring-type smart

foam at 450~550 Hz (*: passive control, A:
passive-active control)
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Fig. 11 Broadband control results with ring-type smart
foam at 800~1000 Hz (*: passive control, A
passive-active control)
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