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Noise Generation Of The Rotary Compressors From The Shell Vibration
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ABSTRACT

Shell vibrations of the rotary compressor, which account for considerable portion o the noise
from compressor, are caused by various sources. Among them is the vibration of the inner part or
cylinder assembly, which undergoes severe compression process and rotational motion. But little
researches have been carried out about the behavior and effect of the inner part because of its
structural complexity. Furthermore, the shell of the rotary compressor is hermetic type that
experimental approach is very difficult.

This research studied the structure-born noise of the Rotary compressor using FE analysis. The
comparison between sound pressure spectrum and natural frequencies of the shell vibra:ion implies
that shell vibrations contribute significantly to the noise. It is found that inner part vitrations are
responsible for those through the FE analysis.

Design modification of the inner part, which shifts the target frequencies, reduced overall

noise level of the compressor.
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3. 1 Shell model
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Table 1 Comparison of the normal mode

analysis
Mode 1o ond grd 4th
number
FE
. 616Hz | 1712Hz | 2465Hz | 2813Hz
analysis
"’:ggta' 635Hz | 1742Hz | 2464Hz | 2731Hz
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Fig. 2 Mode shape of shell and stator
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3.3 Shell cylinder block model
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a. FE model

b. Experimental model
Fig. 3 FE model and experimental model of

cylinder block
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Fig. 4 mode shapes of the assembly

Fig.4 oA d &} f & 49 elastic mode ¢]12 e
£ shaft 3] 23 rigid body mode ©]t}. o]
2% shaft 7o 2% Z=+ Full model °f o
& A rigid body mode %7t o}zl &9 elastic
mode & do7|A At U9 FFeia{A9
mode shape #4& UF7|759 Fo] 4&
Mee AL Bey & ol

3.4 Full model

Figs & A438& 9&lA shell & F4& A3
AZHA model o WF 2T HIYFHAEZH
stator 3H9) cavity %019 shell oA 7I&EEE
=338 A¥d3 o},

:
]

1000

7000 Kﬁ
01

[du]

Frequency(Hz)
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Fig.6 Mode shape of the shell at 3.3kHz and
3.5kHz
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b. Elastic mode

Fig.7 Resonance at 1.5kHz and 3.5kHz
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Table 2 Numerical analysis for the

modification

Mode | iinal | Modified |  Shift
number
1% 698 Hz 683 Hz | —-16 Hz
2nd 723Hz | 704Hz | —19Hz
3r 1974 Hz | 1792 Hz | —186 Hz
4® 2172 Hz | 1975 Hz | =197 Hz

Table. 3 & cylinder assembly o H% 22 4
¥2d#Z Table. 2 9 #& Q484 AFHg 22
AYgS Bo gt uetr @43 hub length
9] o] F7l= cylinder block 9 #3A FH4&

IRZ shift s HE ARHA Fi-E & 7 3
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Table. 3 Experiment for the modification

Powder Cast
Mode 1 3™ 1= 37
number |
Original 664 Hz 2375 Hz 634 Hz | 2160 Hz
Long 627 Hz 2220 Hz 614 Hz 1950 Hz
Hub
shift ~37Hz | —155Hz { ~20Hz | —210Hz
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Fig. 8 Sound reduction for the modified
motor bearing
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a. Original model

b. Extended hub model

Fig.9 Effect of the extended hub
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