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Topology Optimization of Muffler Hole of Rotary Compressor using GA
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ABSTRACT

The object of this research is limited to the reduction of compression process noise only among the main
sources of compressor noise such as motor noise, compression process noise, and valve port flow noise.
Thus the research is focused on the wave motion rather than the particle motion of sound wave travels. A
muffler is a commonly used device to reduce the compression process noise, generated by the pressure
pulsations caused by the cyclic compression process. In this research, the acoustic characteristics of the
muffler are analyzed by using the normal gradient integral equation proposed by Wu and Wan. Moreover, a
commercial code SYSNOISE developed by indirect variational boundary integral equation is also used to
validate the results. For the noise reduction, the topology optimization technique using a genetic algorithm
is used. The number, size and position of the muffler holes are considered as design variables. Compared
with original design, the optimized design has very improved acoustic characteristics. Both numerical and
experimental analyses are used to evaluate new design.
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Fig. 1. Schematic diagram for the muffler with motor
bearing
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A (1)l A, G(xy)= Green function 24,
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(1) Begin with a population of individuals generated at
random.

(2) Determine the fitness of each individual in the
current population.

(3) Select parents for the next generation with a
probability proportional to their fitness.

(4) Mate the selected parents to produce offspring to
populate the new generation.

(5) Repeat item (2) ~(4).
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Fig. 2. Concept diagram for the construction of global

matrix
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Fig. 3. Numerical model of the muffler cavity
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Fig. 5. Comparisons of the analysis and experiment
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(b) Optimum design

Fig. 6. Optimum topology of the muffler hole
( » is a field point )

a9 6oll< oEHY 71E M =2dn i
HHEAE 8 =59 44 2de 249 A
¢E HH 2do] HEg #$U}Y) et 29 6
o EAE field pointd] 3] XS Fsgon
I ARE a9 79 Bd &4 AdsRE, A
GE HA RE Ao 78 vZes) A2
AAD AU peakol ¢AE Al ATHE e &
T JAh HAH 2do] A EETF HA W
HE 718 8o vaeA ke F7HF U
out I Aol wil¢ AAgkth A FUF HWH
EZTE 1% 63 Zol wixde A, 2@

- 794 -



w4 FoAe dg ddxe #HEH $TEA
2 7MNE AAA peaks A3 U F US
st

S S U S SV U WSS WS RT SUNERDW M |
1000. 10S0. 1100, 1150, |200._m!§9“m|3m. 1350. 1400, 1450. 1500

(a) Original design
L ]
A E
R S S ST TS AT ST S S SR |
1000. 1050, 1100. 1150, 1200. 1250. 1300, 1350. 1400. 1450 1500.

(b) Optimum design

Fig. 7. Acoustic pressures of the original design and
optimum design
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