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The characteristics of the periodic arrangement of resonators is found to be capable of controlling

reflection and transmission as a band gap phenomenon owing to the unusual sound wave caused by

the periodic arrangement. In this study, the periodic arrangement of resonators was designed to ana-

lyze the noise attenuation in the frequency range of the band gap. Experiments were performed to

verify the acoustic characteristics of the resonator arrangement considering the flow. CFD simulations

considering the flow were performed to obtain the sound pressure level and pressure distribution, and

flow analysis was performed on the designed resonator model using an unsteady compressible

Navier-stokes equation. The analysis results of the periodic arrangement of the resonator were veri-

fied by comparison with the experimental results of the designed model.
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Table 1 Single resonator parameters

It} 22 dB9] 93 %

=

o)

i/né

Iex

°o]-&
¢}

)

F o
=
=

S
pud

<
T

48
w

il

]_
A
H W= 7o)

=
T

s

O

Ao}
el

o
g

Y| dA

Fof 2

[

]

o 2
A X
Ao} F-31

gt

1
. ol

[e}

% 3
47

5.1 F7|&

A= gE.
o
-

+o]

ol

%

2] 27], 39°) 7] 5 o

S

(Bloch theorem)Z} B &5} &E(Brillouin zone)S *

_?4

¢

oV

O

w

~

Density

=

241

0.1m
0.07 m
0.02 m
0.08 m
0.02 m
0.0064 m*

Speed of sound
Lattice spacing(L)
Duct diameter(D)
Length of neck(h)

Length of cavity(H)

Inlet of neck(a)

Area of cavity(BXW)
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Table 2 Solver settings for the CFD simulation

Flow solver Star CCM+
Solver type Segregated flow solver
Time solver Transient, second order implicit
Turbulence model RANS(k— &)
Scheme PISO algorithm
Time step 0.00001 s
Howmeter State equation Ideal gas equation
/ / / Mesh type Polyhedron type
e Inlet B.C Velocity boundary condition
Outlet B.C Pressure boundary condition
f‘ig.4 Shematic diagram of experiment setup Duet B.C Wall boundary condition
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