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ABSTRACT

We introduce a strongly coupled model reduction method recently developed for well-known vi-
bro-acoustic interaction, which is a standard (u7p) formulation. The key principle of the scheme is a se-
quential reduction process from the structure to fluid domains. The sequential projection allows for a strong
connection between two different physical domains, unlike conventional schemes that reduce two domains at
once, and then better accuracy of the resulting reduced model can be expected. In this study, we compared
the performance of the strongly coupled method of the (u.p) formulation to the conventional uncoupled
and weakly coupled methods. We herein considered frequency domain analysis and transient analysis. In

addition, we investigated the symmetric (u,p,) formulation and its condensation techniques.
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Table 3 Size of the full and reduced models

Weakly Strongly
Full model | coupled ROM | coupled ROM

(nf +n) (nf +n)

B=0.1 65(25 + 40) 35(15 +20)
_ 357
B=10 (111 +246) 75(30 +45) 40(15 +25)
B=100 95(40 + 55) 60(20 + 40)
x10°

—— Reference (n=357)
— — —  Weakly coupled approach (nd=35)

®

o

A Weakly coupled approach (n=65)

pressure (Pa)

0 50 100 150 200 250 300
time (s)

Fig. 11 Pressure variations at the center of fluid domain
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