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STUDY ON TRANSCRITICAL
CARBON DIOXIDE EXPERSSOR

Li Minxia Ma Yitai Su Weicheng Guan Haiging
(Institute of Thermal Energy Research, Tianjin
University, Tianjin 300072)

Abstract The transcritical carbon dioxide rolling piston
expressor (expander-compressor) is developed to replace the
throttling valve in the CO, transcritical cycle for the
improvement of the performance efficiency of the CO,
transcritica cycle and decreasing larger throttling losses. The
design consideration and the feature of the rolling piston type
expressor are presented. The torque of the shaft of this type of
expressor are calculated and analyzed. The researches show
that the value and direction of forces on the shaft produced by
the fluid in two cylinders are different due to the opposite flow
process in the expander from that in the compressor and the
proper phase of two—rolling piston can allow the expressor to
take over the low-vibration characteristics. So the optimum
phase of two cranks should be taken into account in the design.
In addition, the analytical results also show that the shaft
between two cranks is the part that is easy to break.
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