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Experiment on Two-Stage Rotary Vane Expander in
HFC410A Air-Conditioning System
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Abstract: Work recovery expanders to extract and utilize throttling loss of refrigerants during
expansion process can efficiently improve the coefficient of performance (COP) of the systems. A
two-stage rotary vane expander was developed in an HFC410A air-conditioning system. The
expander possessed the built-in ratio of 7. 66 which satisfied the large volumetric expansion ratio
for HFC410A. An HFC410A air-conditioning test system was built, and the prototype was
tested under various system conditions and at different rotating speeds. From the experimental
data, the COP of the prototype increased by up to 11. 7%, the maximum isentropic efficiency of
the prototype was 33. 7%, and the optimum rotating speed was 1 300-1 400 r/min at the regular
pressure ratio. The frictional losses could be reduced at high pressures, thus improving the
output power of the expander and the system COP. Though increasing subcooling degree would
increase the system COP by enhancing the cooling capacity, the output power of the expander
decreased, thus reducing the COP improvement compared with the COP of the system with a
throttle valve. However, little influence of subcooling degree on the isentropic efficiency and the
volumetric efficiency of the expander was observed.
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