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Vibro-acoustic optimization of submerged stiffened plate
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Due to the importance of acoustic response control of submerged vibrating structures, in this
Received 18 March 2015 study, the optimization of acoustic power radiation from a square stiffened plate under harmonic
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loading was investigated. Since one face of the plate is in contact with water, a fully coupled
analysis was used. The effect of fluid in the analysis was considered via added mass matrix. The
added mass matrix was obtained based on both Rayleigh integral and the boundary element
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Keywords:

Vibro-acoustic approaches. The obtained added mass matrix was then added to the mass matrix of the structure
Optimization calculated from the finite element discretization of plate. Several variables such as acoustic
Coupled equations pressure at specific points and also radiated power were calculated. Results show good

Order reduction

Genetic Algorithm agreement between obtained results from the Rayleigh integral and the boundary element. To

reduce the radiation power, dynamic absorbers in the form of lumped mass and mass-springs in
specific locations on the plate surface were considered. Because optimization procedure requires
several evaluations of cost function in the design variable space, model reduction can save a great
amount of computational effort. Therefore, the truncated modal matrix was employed and its
effectiveness and precision on the obtained results were studied. Finally, Genetic Algorithm (GA)
was used for minimizing the appropriate goal function in three case studies: concentrated mass
on cross-points, dynamic absorbers on cross-points and combination of two former cases. All the
studied cases resulted in significant reduction in the goal function index.
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4- Constrained Layer Damping(CLD)

5- Independent radiation modes

6- Feasible directions

7- Sequential Quadratic Programming (SQP)
8- Response Surface Method (RSM)
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1- Coupled equations
2- Sommerfeld Boundary Condition
3- Pattern
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1- Kirchhoff-Helmholtz Integral Equation (KHIE)
2- Dirac delta function
3- Sommerfeld Boundary condition
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