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Active Noise Control in the Duct Using the Ring-type Smart Foam
and the Optimization of a Cancellation Path
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ABSTRACT

This paper presents a method for active noise control (ANC) in a duct by using a ring-type smart
foam. The ring-type smart foam consists of an elastic porous material of lining shape and a PVDF
film embedded in the material. The PVDF element acts as a secondary sound source to reduce the
noise. Active noise control using a ring-type smart foam is only effective locally because of the way
{o excite radially. To enlarge the quiet zone, the duct is lined with additional acoustic foam between
the smart foam and the error microphone. When cancellation path is optimized by the LMS/RLS
algorithm, the computation power is reduced while control performance is maintained. The filtered-x
LMS algorithm is used to minimize the error signal.
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Fig. 1 The smart foam proposed by fuller

Fig. 2 Ring-type smart foam and holder
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Table 1 Optimal orders in each experimental

setup
(S)trders' at (n)rders at Orders Mean
1" rapldl y 2" rapidly wsed i error at
decregsmg decregsmg experiment expenr_nentai
point point point
Setup | 21 52 22 0.00514
Setup I1-1 12 42 13 0.00534
Setup 11-2 18 46 49 0.00198
Setup 11I-1 13 33 20 0.00341
Setup 111-2 21 37 22 0.00141
Setup IV-1 15 29 30 0.00267
SetupIV-2 15 31 32 0.00052
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