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Boundary element analysis of the muffler for the noise reduction
of the compressors

ABSTRACT

Mufflers have been important elements in engineering practice, which reduce various kinds of noises because of its
general capability of application. Many kinds of methods are applied to analyze their characteristics and to expect their
performances. Some of the methods, conventionally, are based on the plane wave assumption for its simplicity. The
shortcoming of this approach is its limitation of analysis ranges and parameters related with analysis and response. This
research employs the boundary element method for the analysis of mufflers, which considers 3 dimensional scattering
effects. This method can be used more appropriately for the analysis of mufflers because its analysis ability for higher
frequency range which can be decided by the element size of the model.And, experimental analysis using a reciprocity

theorem is conducted to verify the analysis results.
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Fig. 1 Schematic diagram of the compressor
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Fig.2 Calculation of TL by plane wave theory
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a. Finite element modeling
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Fig. 3 Finite and boundary element modeling
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Fig. 4 Experimental setup
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Fig. 5 Acoustical reciprocity test

5. Validation with Experiment
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a. Experimental result
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b. Boundary element analysis result

Fig. 6 Experimental result and BEA

5. 4 &

M4 WAL g7 Fd 0 AEHY
acoustic B4 Iots 93] AALA #H¥e
Fgect. HEH R AT B F9
ErAde este wIEY &7 99 gReA

white noise 7}¥& 31 AL source 9
AAeA  SAds SAse AEES E3Hd

F8a24 A4 FAAE AF3ART. Hdol HZF
HE FT2Eo distd /3 24 AMEIg:
acoustic 54 oL st AHA UE HE
AFTE kAl Aol oA F2o didld
acoustic reciprocity & o] &3 482 £ oA

_91_



iRt

o

Bel Fquh
% 7]
of AFE LG AA HAY ojEols
749 A7 NS FAHA&HT

ZFaEF

(1) FA, olskz, 247, 2001, “ ¢&71%
F‘%H g2 ¥ " FEHY”, =
SAEF3 AU =4, pp.181~192.
(2) Agw, A8, AA 1995, ‘A
244 o843 & gF 45719 dEaHAT,
AL TEA A4 5 # A 3 &, pp.

337~344.
(3) AAZE, olAA, 1999, “ AA L2HE

ojg 28719 AT &4 A=A A TAY
2 dE g, #FASAFTEHI,
FA%205 =87, PP.660~666.

(4) 947 %, 1996, “ 2gE ¥4 HEL
SHEY A4 L AL BY AT, BILS

AF Fe3A A 63 Al 6%, pp.755~762.

(5) Leo, L. B., and istvan L. Ver, 1992, Noise
and Vibration Control Engineering, John Wiley
& Sons, Inc., New York.

(6) ASTM E1050-90, 1990,” standard test
method for impedance and absorption of
acoustical materials using a tube, two
microphones, and a digital frequency analysis
method” , American Society for Testing and
Materials, Philadelphia, USA
(7) A3 %, 1996, “ =233 o #HEH
2EA 4 P Ade) #E A3, =
1% 8352 A 648 A 635, pp.755~762

8%, HES, 1992, “ A9

G722 o] &3 i%714 EHED 23
2 #HAY, dFAISAFFEEA A 2 A
A 3%, pp.181~192.
(9) Lawrence E. Kinsler, Austin R. Frey, Alan
B. Coppens and James V. Sanders, 2000,
Fundamentals of Acoustics, John Wiley & Sons,
Inc., New York.

> b
2 j\

, 0% ~ do

l—o o

_92_



