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Investigation on the improvement of noise and energy efficiency of articulated
vanes in rolling piston compressors at ultra—low speed
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Refrigeration Equipment Co., Lid., Foshan 528311, Guangdong, China)

Abstract: With the increasing demands for energy efficiency and comfort of household inverter air conditioners
under low—load operating conditions, there is imperative to expand the compressor speed range toward lower speeds.
Conventional rolling rotor compressors suffer from vane detachment and roller impact at low speeds, leading to
severe deterioration of volumetric efficiency and abnormal vibration and noise. In this study, the dynamic
characteristics and detachment mechanism of the vane at ultra—low speeds were investigated through theoretical
analysis and experiments, which confirmed that measures such as thickening the vane, increasing spring force, and
reducing friction coefficient are insufficient to completely resolve the issue. A hinged vane structure was proposed,
and its operating characteristics were compared with those of the conventional vane. Experimental results
demonstrate that when the minimum operating speed of the hinged vane compressor is extended from 900 r/min to
240 r/min, no vane noise is generated, volumetric efficiency increases by up to 6.5%, and vibration acceleration at
the vane tail decreases by 70%, and the peak noise level is lowered by 2~6 dB. This work provides an optimized

design approach and experimental evidence for broadening the low—speed operating range of compressors, thereby
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enhancing the comfort and energy efficiency of household air conditioners.

Keywords: rolling rotor compressor; hinged vane; dynamic characteristics; volumetric efficiency
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Fig.1  Structural schematic of the rolling rotor compressor pump body
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Fig.2 Force analysis model of the vane
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Fig3 Calculation results of force analysis on vane at low—speed
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Fig.8 Compressor sensor arrangement and schematic diagram of the test system
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Fig.10 Low-speed compression parameters of the hinged vane

compressor
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