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Study of Muffler for Rotary Compressor by Taguchi Method Viewpoint

wAE (LG AR HAIEYATL)
S.K. Park (LG Electronics Inc. Living System Lab.)

Key Words : Optimal Design(8:@#%t), Muffler(## # 23), Rotary Compressor(3] A8 ¢}% 71), Noise Reduction(2= & A7),
Taguchi Method(%+7 A 71 8), The Smaller the better Characteristic(38/N###:), Neural Network(A 7 31 2 %)

ABSRACT : As the concern for a global energy conservation and environmental protection are increasing, it has
been more important thing to correspond with CFC depletion. Alternate refrigerants have merit such as lower global
warming effect, but also have demerits such as lower efficiency, miscibility, increasing noise and poor reliability
problems. Then we have to develop more efficient, silent and robust compressors to satisfying world-wide demand. In
this paper, parametric study on rotary compressor muffler for a room air-conditioner was carried out to investigate the
effect of important design variables on noise by using Taguchi robust design method with signal-to-noise (S/N) ratio.
Taguchi method seems to be helpful for finding optimum value of design variables for noise level. We also applied

neural network to find optimal value of design variables.
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Table 1. Decision of order of Experiments by using Lis

orthogonal array

Factor, 4 B C D E F G H
Exp. {2 level)|(3 level)|(3 level) (3 level)|(3 level)|(3 level){(2 level)|(3 level)
1 {Spring| 8 6.6 13 4 4 X 12
2 |Spring| 8 33 7 7 7 X 32
3 |Spring| 8 0 1 10 10 0 52
4 |Spring| 4 6.6 13 7 7 0 52
5 lSpring| 4 33 7 10 10 X 1.2
6 |Spring| 4 ] 1 4 4 X 32
7 |Spring] 0 6.6 7 4 10 X 52
8 |[Spring| © 33 1 7 4 0 12
9 |[Spring| © 0 13 10 7 X 32
10 |O-ring! 8 6.6 1 10 7 X 12
11 {O-ring| 8 33 13 4 10 0 32
12 [Oring| 8 0 7 7 4 X 52
13 (O-ring| 4 6.6 7 10 4 0 32
14 |Oring| 4 33 1 4 7 X 52
15 {O-ring| 4 0 13 7 10 X 12
16 {O-ring! © 6.6 1 7 10 X 32
17 |Q-ring| © 33 13 10 4 X 52
18 |O-ring] 0 0 7 4 7 0 12
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Fig.2 Schematic diagram of experimental setup
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Table 2. Sound pressure level obtained from 18 tests

and corresponding S/N ratio

No.of| SPL | S/N [No.of] SPL [ S/N [No.off SPL T S/N
Trial |(dB[A]) Ratio | Trial {(dB[A]) Ratio | Trial [(dB[A]) Ratic
I 613 [-35.75| 7 | 394 |-3548] 13 | 60.9 |-35.69
2 | 609 [-3569| 8 | 60.7 |-35.66| 14 | 60.9 |-35.69
3 | 609 [-3569( 9 | 59.2 [-3545) 15 | 612 [-35.74
4 | 605 |-35.64] 10 | 61.5 [-35.78| 16 | 60.6 |-35.65
5 619 |-35.83} 11 | 59.6 [-3550( 17 | 59.9 |-35.55
6 | 609 |-3569] 12 | 60.3 |-35.61| 18 [ 61.1 |-35.72

A7 gl A Aojlte sNuleke] #AE
E@ee =g gQadxeg s, Z Aofdd
A8 ALd UlxE 7lHEE va-Friste AR
2 A2 ¥ 432 Bdhd 2o wAA S
Z3atol diste RIS ALso 2 A
AApe] F&o] wa}t Yol S/NHE Fig. 3
eqdch Fig3 258 4289 Fgakl te 7
%7t 2 AdxE B AAneck 1) 34F, DIA
(neck 3)2] 142, H ¢ ZK(thickness of cover)®] 3

Fo2 #RY F AUrh
2 [, - - .-
N— — R -
2
E B e Ny e e~
o} D E F G H
Design Parameter

Fig.3 S/N ratio versus design parameters for the overall

level of radiated noise from compressor
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Table 3. Predicted value of S/N ratio and gain

according to optimum level of factors

Predicted

Frequency|Conditionf Level of Factors Value of | Gain

7 (S/N)

Optimum | A/B3C3DIEIF3G2H3 | -35.4459

Overall 0.055
Current | AIB3C2DIE2F2GI1H2|-35.5011
Optimum | A/B3CIDIE3F2GIHI | -33.2806

630 Hz -0.146
Current |AIB3C2DIE2F2GIH2 |-33.1346
Optimum | A1B3CIDIEIF3G2H3 | -33.3304

1 kHz 0.369
Current | A1B3C2DIE2F2G1H2 |-33.6996
Optimum | A/B3C2D3EIF2G2H3 | -33.6117

2kHz 0.177
Current |AIB3C2DIE2F2GIH2 |-33.4346
Optimum | A2B2C3D3EIFIG2H3 | -33.1939

3.15kHz 0.509
Current |AIB3C2DIE2F2GIH2 |-33.7026
Optimum § A/B3C3D2E3F3GIH3|-33.5817

4kHz 0.304
Current |AIB3C2DIE2F2G1H2} -33.8860
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Fig.5 Structure of 4-layer neural network model

Table 4. Optimal Design by Neural network

No of resas ase A e B cseC aseD caeE aseF
in Haden Layer 1 Y 4 5 5 6 6
in Hidden Layer 2 4 4 5 5 6
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MorehunCoeffiget] 04 a2 a2 [1¥3 © 02
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g
g
g
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Eror of leaming | OGO0R | 0S8 | OIZR | QWIE | OL0EB | QWRT
Optirral Design by Neural Network System
A
B 0 0 0 0 0 0
T 0 0 0 0 0 0
D B B B B B B
E 4 1 4 1 Y 1
F 1 1 1 1 2 “
G 1 1 1 1 1 1
H 52 52 52 52 52 V)
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