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Development of Newly—Designed Expander Used in CO,

Trans—Critical System
Jiang Yuntao Ma Yitai Li Minxia Wang Wei
(School of Mechanical Engineering, Tianjin University, Tianjin, 300072, China)

Abstract Improving the efficiency of CO, trans-critical systems has been the subject of much research in the refrigeration
technologies development. In our study, a new two-cylinder expander was designed and fabricated on the basis of our previous
single-cylinder rolling-piston expander. A CO, trans-critical water-water heat pump system was applied to test the efficiency of the
expander presented. The test results show that the efficiency was 28%-33% when the rotating speed of the expander ranged from 780

to 1100 r/min under the testing conditions.
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Fig.1 Diagram of two—cylinder rolling piston expander
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Fig.2 Diagram of connecting hole in two—cylinder rolling
piston expander
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Fig.3 Diagram of moving process of two—cylinder rolling
piston expander
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Fig.4 Outlook of CO, water—water heat pump system to
test two—cylinder rolling piston expander
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Tab.1 Results of two—cylinder rolling piston expander
R | MR | R | AR A | AR Eh | MCHLALE | COMKBLA | CO, /&K% | CO,BMHLH | COMHL
5 KIRJE/C | KRS/ °C | AR/ °C | JKi B/ °C |/ (B%/43) HHEJ3/MPa | HIEREE/C | HiRE/C B/ %
1 21.12 30.02 11.57 8.8 920 6.73 255 2.7 26
2 19.73 28.68 12.62 9.4 907 6.58 24.6 1.8 33
3 20.38 27.7 11.72 9.22 960 6.45 23.8 0 30
4 20.29 27.37 12.29 9.71 890 6.41 23.6 -0.2 32
5 20.18 27.46 12.02 9.62 920 6.4 234 -0.5 32
6 20.09 2731 12.32 9.68 960 6.38 234 -0.6 32
7 20.53 27.34 11.63 9.37 940 6.38 234 -0.7 31.6
8 20.44 27.79 11.51 8.99 880 6.4 23.6 -0.7 31
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