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Abstract : Performance of BiCG and CGS methods with a new setting of initial shadow residual r,(r; =A"r,
and r; = A"ran) proposed by Onituka et al. are presented for vibro-acoustic analysis by FEM. Here, r, and ran
respectively denote initial residual and random number. Through several numerical experiments, the
effectiveness of BiCG and CGS with the new setting of 7, is shown by comparing with the results of BiCG

and CGS with conventional settings of 7,, i.e., r, =7, and 7, = ran.
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Fig. 1 Schematic drawing of the room with an elastic plate backed by a cavity.

Table 1 Setting of FE-analysis

Type of FE-mesh System Degrees of freedom Max. length of elements [m]
Room 18,603 0.1525
A (88~141 Hz) Elastic plate 1,359 0.1525
Cavity 1,026 0.1525
Room 81,713 0.096
B (142~221 Hz) Elastic plate 1,517 0.096
Cavity 3,034 0.096

Table 2 Material constants of an elastic plate

Elastic plate  Density[kg/m’] Young's modulus[N/m’] Poisson's ratio  Loss factor
Aluminum 2.7x10° 7.0x10" 0.345 1.0x10°
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Fig. 2 Comparisons of number of iterations between BiCG with r, = A"r, and BiCG with 7, =r,.
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Fig. 3 Comparisons of number of iterations between CGS with r, = A"ran and CGS with r, = ran.
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Fig. 6 Convergence histories of relative residual 2-norm of CGS with r; = A"ran and CGS with r, = ran.
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