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Fig. 1 Layout of the measurement points for vibration response
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Fig. 2 Vibration amplitude in the circumferential direction

of accumulator suction port
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Fig. 3 Amplitude-frequency curves for 1 and 4 octave vibration

in the circumferential direction of suction port
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Fig. 4 Amplitude-frequency curves for 1 and 4 octave vibration

in the radial direction of motor
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Table 1  Equipment for modal testing
No. Model Name Qty
1 3560 -D Front — ends 1
2 Lenove G480  PC (installed Pluse'>) 1
3 4508 - B ICP accelerometer 1
4 8206 - 002 Modal test hammer 1
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Table 2 Natural frequencies of the compressor

The Order Natural Frequency
First order 46.6
Second order 51.4
Third order 278
Fourth order 339
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Fig. 6 Connection diagram of test and analysis system
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Table 3 Equipment for Noise Source Identification

No. Model Name Qty
1 3560 - D Front — ends 1
2 Lenove G480 PC (installed Pluse'>*) 1
3 3599 Sound intensity probe 1
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Table 4 Natural frequencies of compressor with different weight

Weight
Natural Frequency - Og 40¢ 100 200g
First order 46.6 44.8 43.7  41.7
Second order 51.4 50.9 50.6 50.3
Third order 278 266 253 248
Fourth order 339 495 567 825
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Table 5 Natural frequencies of compressor with dual brackets

Model
Natural Frequency One Twe  Three
First order 51.4 63 67.2
Second order 288 329 335
Third order 354 419 456
Fourth order 802 827 843
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Fig. 13 Comparison of vibration amplitude in the circumferential

direction of accumulator suction port with counterweight

M 14 ~17 h g o3k A, LR & J5 1)
PRBIZE/ N TS R T 1) s LIS S 1) Bl
ERIUEDI1b PN ERT PVAIUETE S WS S PN e 1
LIk AR S 6 A5 R0 B £ 43 M el ARG
BCEE 200g I, Px 3l I 55 280CR i W A

10

a/mis?

50 60 70 80 90
f/Hz

P14 S [R]J e T A LI T e 1 A At s i 4t
Fig. 14 Amplitude — frequency curves for 1 octave vibration in the

circumferential direction of the motor with different counterweight
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Fig. 15 Amplitude-frequency curves for 4 octave vibration in the

circumferential direction of the motor with different counterweight
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Fig. 16  Amplitude- frequency curves for 1 octave vibration in the

circumferential direction of suction port with different counterweight
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Fig. 17 Amplitude-frequency curves for 4 octave vibration in the

circumferential direction of suction port with different counterweight
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Fig. 18 Comparison of vibration amplitude in the circumferential

direction of accumulator suction port
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Fig. 19  Amplitude-frequency curves for 1 and 4 octave vibration

in the circumferential direction of No.4 compressor motor
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Fig. 20 Amplitude-frequency curves for 1 and 4 octave vibration

in the circumferential direction of suction port in No.4 compressor
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revised in radial direction through Plan land 2
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Fig.23  Amplitude- frequency curves for 4 octave vibration

in the circumferential direction of suction port
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Fig. 24  Amplitude-frequency curves for 1 octave vibration

in the circumferential direction of the motor
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Fig. 25 Amplitude-frequency curves for 4 octave vibration

in the circumferential direction of the motor
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FOUR OCTAVE ABNORMAL VIBRATION CONTROL
OF ROTARY COMPRESSOR "
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Abstract The vibration and noise level of air condition compressor is one of the important performance index for
the compressor quality. This paper focuses on a problem that the vibration amplitude of 4 octave at a particular
frequency range is greater than that of 1 octave for the rolling rotor compressor. Through analyzing the frequency
sweep and experimental modal, and identifying noise source, it is determined that structure resonance causes the
happen of exceeding the standard for 4 octave. Meanwhile, two control methods for 4 octave vibration are pro-
posed to increase the quality of accumulator and strengthen the stiffness of accumulator bracket. Moreover, exper-
imental results show that these two methods improve the natural vibration characteristics of the compressor which

effectively reduce the amplitude of 4 octave vibration, and the way to strengthen the stiffness of accumulator

bracket produces smaller vibration response.

Key words scroll compressor rotor, vibration and noise reduction, four octave, resonance
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