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Development of a Low Noise and High Efficiency
Rotary Compressor with a New Muffler
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ABSTRACT

The rotary compressor is widely used in the air conditioner because it is efficient and compact. Recently,

the need for silent and efficient compressors is much stronger than the past. The new type muffler was

invented to reduce the noise level and to improve the efficiency. The new type muffler that has two side

discharge holes and dome shape resulted in much lower overall noise level, especially noise levels around

1kHz than the old type one of one center discharge hole in the acoustic spectra. Also it showed a higher

efficiency of air conditioner by lowering oil discharging amount of a compressor than old type one of a

rectangular shape and two side discharge holes. The noise reduction and efficiency improvement by the new

type muffler were verified by tests for rotary compressors and air conditioners.
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Fig. 1 Cross section of a rotary compressor
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Fig. 2 3D mesh models of mufflers : (a)
muffier 1), (B} type B {conventional muffler 2) and (©
tvpe C {new-designed muffler)
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Fig. 4 Experimental SPL's for compressors of type A, B and
C mufflers at specified inlet and outlet pressures
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Fig. 5 Near-field acoustic holography for the compressors of
type C muffler
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Table 1 Noise test conditions

Operating Mod Test Conditions
O
raing °s Pd Ps Tsuc Texv
ASHRAE-T 20.85 535 35 46.1
Set Cooling
Standard 17.90 571 15 420
Set Heating
Standard 16.60 439 7 42.0

* Pd : Outlet pressure of compressor (kgf/cm2G)
Ps : Inlet pressure of compressor (kgf/cm2G)
Tsuc : Inlet temperature of compressor ()
Texv : Inlet temperature of expansion valve (T)
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Fig. 6 Experimental SPL's for compressors of muffler type A,
B and C according to operating modes
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Fig. 7 Experimental SPL's of an air-conditioner by muffler type A, B, C : {a) front side and (b) rear side
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Fig. 10 Compressor efficiency and oil discharging amount according to muffler types : (a) ratio of compressor cooling capacities, (b)
ratio of compressor input powers, (c) ratio of compressor efficiencies and (d) ratio of compressor oil discharging amounts
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