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Research and Development of Rolling Piston Expander in
CO, Transcritical Cycle

Experimental Part

LI Mirxia, MA Yt+tai, SU Wetcheng, GUAN Hat qing

(Thermal Energy R esearch Institute, T ianjin University, Tianjin 300072, China)
Abstract: The replacement of the throttle valve with CO, expander in the system and the expansion work re-
covery w ere studied for the improvement of the coefficient of performance of the CO; transcritical cycle and re-
duction of the throttling energy loss. The prototypes of twe-generation CO, rolling piston expanders were de-
signed and developed. Their different characteristics were presented and the experimental comparisons of two
expanders are condud ed. T he test results indicate the operability of the rolling piston expander in the superait+
cal twe- phase region. T he results show that the performance of the second generation rolling piston expander is
better than the first one due to the improvement, and is that the (activities) measurements for minimum leak
age and friction are powerful. T here exists the optimal revolution speed of the expander in the CO, transcritical
cycle to make the maximum power output produced from the expander. Hovever, there arestill many problems
in the design of rolling piston expander, especially the vane. A new type of vane is needed to decrease the friction
between the vane and cylinder.
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Fig.3 Revolution speed of expander at different loads
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Fig.1 Schematic of experimental setup of CO;

transcritical cycle with an expander
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Fig. 2 Diagram of the generator test system and revolution speed of expander
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Tab.1 Test data to investigate the performance of the first generation expander
/ / /
/W
/MPa MPa / MPa /C (kgeh™ 1) (r* min~ ')
1 6. 85 3.18 6. 30 26. 50 209. 19 1 100 1. 000 200
2 7.00 3.17 5.91 30. 63 189. 88 1 000 1. 875 200
3 6.57 3.09 6. 14 23.63 252.56 1 050 1. 250 200
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Fig.5 Efficiency of generator-motor at revolution input of the system at various revolution
speed from 900 to 1 200 r/ min speed of expander
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Fig. 6 Relation of exhaust pressure of compressor and

revolution speed of expander

Fig.8 Ratio of the recovery power of second generation

expander to the maximum value of the

first generation expander
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Tab.2 Test data of the performance of the second- generation expander
/ / / /
/MPa MPa / MPa /C (kgeh™ 1 (r* min~ ') W
1 6. 46 2.48 6.11 23.95 130 1 000 1. 00 1. 00 200
2 6.74 2.42 6.27 26. 30 120 950 1. 00 1. 00 200
3 7.05 2. 80 6.78 30.03 173 1 800 1.10 2.53 200
4 7.26 2.89 7.16 32.26 194 1 900 1.23 2.73 200
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