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Experimental Analysis on the Resonator in the

Rotary Compressor

Byung-Chan Lee,

Jin-Dong Kim

ABSTRACT

This paper introduces the experimental analysis of the resonator in the rolling piston type compressor
for air conditioner. The resonator located between cylinder and bearing is a major factor in the noise
reduction of the rotary compressor. Several shapes for the resonator which can be built in the space
limitations are derived. Then optimal resonator type for the noise reduction is determined by noise tests. 6
design parameters of the type are found and optimal level for each design factor is deduced from Taguchi

method.
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Table 1 Resonator Type
No. Type
1 Pipe Type
2 Ring Type
3 By Pass Type
4 Valve Type
5 Roller Type
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E(ring depth)
B(ring length)

F(penetration area)

/7/ discharge port
\/ ‘

Fig.1 Major factor of ring type resonator
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Table 2 Experiments by using L, orthogonal array
actor;
Al B c D E F G |H
No - 3leveh|(3level)f(3leveli(3level)(3level)(3level)|( - )
#1 |-140 | 15115 1 5 6.1 |-
#2 |-140 1 1.8 2 121 7 |66]-
#3 |-| 40 2 12511510 )711}-
#4 |-} 50 (151151127 171 )-
#5 |-150 | 181 2 §15]10¢16.1%}-
#6 |-1s0| 2 |25 1 5 166 1{-
#7 |-]160 115 2 1 10 | 66 |-
#8 |-160 1812512 5 |71]-
#9 |-} 60 2 151151 7 |6.114-
#10 {-140 {15125 1.5 7 166]-
#11 |-} 40 1.8 | 1.5 1 10 } 7.1 | -
#12 |-] 40 2 2 121 5 {6.11]-
#13 |-]1 50115 2 151 5 |71]-
#14 |- 50 | 18]25 1 7 |6.1}]-
#15 -] 50 2 15112]1066]-
#16 |-1 60 | 1525112 101}6.11}-
#17 |-160 | 18] 15|15} 5 |66]-
#18 |-| 60 2 2 1 7 1711%-
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Fig.2 Experimental setup of performance and noise
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Table 3 Test results for noise and performance

Noise Performance

Test Max - EER -
No. | (relative Taguchi (relative Taguchi

evaluation] (S/N) [evaluation] (S/N)

#1 34 -36.70 038 20.32
#2 1.5 -36.46 0.47 20.40
#3 L7 -36.48 0.20 20.17
#4 24 -36.59 0.51 20.43
#S 24 -36.57 0.32 20.27
#H6 1.5 -36.47 0.43 20.37
#7 3.2 -36.68 0.14 20.12
#8 0.9 -36.38 0.41 20.35
#9 2 -36.52 0.31 20.27
#10 1 -36.39 0.51 2043
#11 54 -36.96 0.33 20.28
#12 1.4 -36.44 0.20 20.17
#13 3.1 -36.66 0.44 20.37
#14 0.6 -36.34 0.68 20.57
#15 0.9 -36.38 0.46 20.39
#16 1.5 -36.46 0.63 20.53
#17 35 -36.71 0.37 20.32
#18 2.1 -36.53 0.43 20.37
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Table 4 Interaction analysis for noise using response
surface methodology
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Fig. 4 S/N ratio or contribution rate versus design
factors for the noise level and performance
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