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A Study on Acoustic Radiation Optimization of Vibrating Panel

Using Genetic Algorithm

Jin-Young Jeont

Abstract :

Globally, customer appreciation and demand for quieter products has driven

noise control engineers to develop efficient and quieter products in a relatively short

time.

In the vehicles and ship industry, noise has become an important attribute

because of the competitive market and increasing customer awareness. Noise reduction
is often achieved through structural modifications by typical approaches. In the present
paper, author describes a fundamental study on optimum design of curvature, Bezier

curve, and rib attachment to reduce noise from simple
algorithm(GA).

panel using a genetic

The acoustic optimization procedure employed p-FEM for structural

analysis, the Rayleigh integral method for acoustic analysis and the GA for searching

optimum design.

In the optimization procedure, the objective function to be minimized

is the average sound power radiated from an objective structure over a given frequency

range 0~300 Hz.

Key words : Noise Reduction(4® A%, Finite Element Method(fg84%), Rayleigh
Integral Method(#l2e] ZE%), Sound Power Level(&¥Fa9#HE), Genetic
Algorithm (32 ¢438%)
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Table 1 Component values for the panel

Properties Values
Young's modulus, 73 Gpa
Poisson ratio 0.34
Density of AL 2690kg/m>
Density of Air 1.2kg/m’
Wave velocity 343m/s

Table 2 Natural frequencies of the original panel

No. Freq.(Hz)

50.7

95.2

110.2
147.9
166.7
202.6
212.1
2341
263.3
289.3
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¢} 6% mode shape (202.6 Hz) (d) 10% mode shape (289.3 Hz)
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Fig. 4 Well-radiating mode shapes of the original panel
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