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Analysis of compressor muffler using transmissibility

AUAx UMY ZRE
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ABSTRACT

The common practice to reduce the compressor noise is installing a muffler. The noise reduction
performance of the muffler is the most critical one for the total noise characteristics of the compressor. In this
paper, a simple impedance approach using the concept of transmissibility is employed for the acoustic analysis
of the muffler. It is known that transmissibility is directly related to insertion loss, and thus transmissibility can
indicate the correct performance of the muffler. The analysis result is supported by a Finite Element Model. In
addition, some experiments conducted also show that the transmissibility is mildly related to the measured
sound pressure outside the compressor.

1 o BAE Tolmteh.
1. M2

7t Lol e dojig Hre A%
o] Lolu} thE AlFEo] El 2 &S50 F
At Herje 2gdoze A ¢F7 Ao
2 g F Ak oFdAE AFgode] de o4 o2 zW
A% AF HUE &EVA 7QT 159 &

ko
N
gl
i
i
g!_t__
i

Fo] Aol A ALx=En HAAZ AFIAr e 1A ol2AQl EAINME M dFuA Y
EHAIG o2 go] AAHFHI Qrt olo AgiHgl Hg o]l &3t¥}. o] Yl slutel ol o
S (sound pressure)o]} dBA, =9 loudness g A RE &H ohgd goh

o Ag A8 B2 @77 Holgoh ol #%

'té:_‘o’] X—]?t}'% ‘?’]8]'0:1 ‘?:‘_Z—] U‘]%‘j’i‘q} /\é%% %7}'6} (1) —6-+L+9| _‘-ﬂ,o“ LH?'E-J_ 3”&’

T At i@ A7 RgEojok e o Ae

& Hrtsle AzE ol&dld MEe e tizlel A 29 19 e gRne Uehggct ot

Aol el gofzof @ 9 sol= Nxwle] JHHx WL H 45w
vEeie] 4%E Hrista ZgdteE AARE gL AL de 4 9}

A4 1LY €4, insertion loss)E0] o] o]
3 glovt B Ao HAAE(1,2]e o8 A )2 Zy Zy (1O
¢t = volume velocity transmissibility (M4 & { }z[zn ZHHQZ} oY
= Ad®)Nde Agstdc

olge] HAA ¢ ’\%% FAsd 1
oHE o8 ZxolA EHiPu =3 ALEE

. BEe7)64

E-mail : gsshin@kjist.ac.kr

Tel : (062) 970-2409, Fax : (062) 970-2384
o gy JE AT

-713 -



S,z =%
2 4, s,
pl’Qlt ° i pz’QZ
=pc ——
° =,
x=0 x=1L

Fig 1. Geometry of a simple pipe
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Fig 2. Simplified muffler model
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Fig 3. Shape of the compressor muffler analyzed
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Fig 4. Transmissibility of simplified muffler
theory(solid lines), FEM(dashed lines)
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Fig 6. A-weighted sound pressure level
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Fig 7. Experimental data(1/3 octave analysis)
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Fig 8. Vibration velocity at the compressor shell
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Fig 9. Sound pressure response to the vibration
velocity input
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Fig 10. Experimental result(solid lines) and
theoretical transmissibility(dashed lines)
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