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Active Noise Control in a Cylindrical Cavity
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Abstract

An active control of the transmission of noise through an aircraft fuselage is investigated numerically. A
cylinder-cavity system was used as a model for this study. The fuselage is modeled as a finite, thin shel
cylinder with constant thickness. The sound field generated by an exterior monopole source is transmitted into
the cavity through the cylinder. Point force actuators on the cylinder are driven by error sensor that is placed
in 3D cavity. Modal coupling theory is used to formulate the numerical models and describe the system
behavior. Minimization of the acoustic potential energy in the fuselage is carried out as a performance index.
Continuous parameter genetic algorithm is used to search the optimal actuator position and both results are

compared.
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Table 1 Material properties
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Possion’s ratio 0.33
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Sound spe.ed in 343 m/s
masterial
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Table 2 Cylinder/cavity mode and resonance fre-
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5 @,5) 261 (G.0,1)| 430
6 @, 6) 270 @10 489
7 1,2) 286 @01 | 574
8 1,7 298 G,1,1) | 585
9 @2, 4) 325 0,2,1) | 656
10 @7 328 G2, 6n
1t (3, 6) 390 4,1,1) 697
12 3,7 397 6,01y | 718
13 (1, 8) 399 G20 | 785
14 @,8) 407 6, 1,1) | 820
15 3,5) 452 (,0,2) | 823
16 3, 8) 467 1,0,2) | 835
17 (1,9 495 6,0,1) | 861
18 ,3) 505 @2,y 872
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Acoustic potential energy distribution(90, 401Hz)
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Fig. 8 Minimization of acoustic potential energy
using G.A.

Acoustic potential energy reduction (90, 401Hz)
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Acoustic potential energy reduction(45, 481Hz)
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Fig. 10 Minimization of acoustic potential energy using
G.A (6 =45%)
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