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Design of a Dissipative Expansion Chamber by the Topology Optimization Method
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Fig. 1 Comparison of sound transmission loss,
(a) a reflective expansion chamber filled with
air (L=200mm, H=30mm, h=20mm), (b) a
dissipative expansion chamber lined with a
poroelastic material and (c) corresponding
sound transmission loss.
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Fig. 2 Setting of a design domain and optimized
configurations, (a) a design domain and (b)
optimized distributions of a poroelastic material
and the comparison of TL values at the target
frequencies (band A: 650 Hz~1,300 Hz , band
B: 1,300 Hz ~ 2,200 Hz ).

ASAT AES 2 249 F29 AR 4
stgich BT B0 ¥ 5 0Ee 48 &
HAon dan faas 7wl A
8717 8 SRRl 1853
o SURARDY R L9 FAS 943
gl ol A meislolof sk ofe Be)
st 1o wE gre] A Wak 3 Y 52
aRdom b 5 QU ek IR Ay
& BN AR Fo) FLAT HAYY vl &
HHow RINAIL, olF B wed Lx9 4
Sl Hal Fe AW £4E 2E E3Y BB
e Foe Bl dAs
% 7

BoQpe wadzsee] woflA g
(FAMZ: 213035194)7 29"l KTH Royal
Institute of Technology % Swedish Institute
Guest Scholarship Program?] A 9S& W& Zlo=

olo] A} =g},

I

rak

1z

o

(1) Munjal, M. L., 1987, Acoustics of Ducts and
Mufflers: With Application to Exhaust and Ventilation
System Design, Wiley, New York.

(2) Bendsge, M. P. and Sigmund, O., 2003,
Topology Optimization: Theory, Methods and
Applications, Springer, Germany.

(3) Lee, J. S. 2009, Unified Multi-phase Modeling
and Topology Optimization for Complex Vibro-
acoustic Systems consisting of Acoustic, Poroelastic
and Elastic Media, Ph.D. Thesis, Seoul National
University, Seoul, Korea.

(4) Lee, J. S., Kang, Y. J. and Kim, Y. Y., 2012,
Unified Multiphase Modeling for Evolving, Acoustically
Coupled Systems consisting of Acoustic, Elastic,
Poroelastic Media and Septa, Journal of Sound and
Vibration. Vol. 331, pp. 5518~5536.

(5) Panigrahi, S. N. and Munjal, M. L., 2005,
Combination Mufflers — Theory and Parametric Study,
Noise Control Engineering Journal. Vol. 56, No. 6, pp.
247~255.

-373-





