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ABSTRACT: A CO2 cycle shows large throttling loss during the expansion process. The
application of an expander into the CO2 cycle can reduce the throttling loss and then improve
system performance. In this study, the performance of a transcritical CO2 cycle with an
expander was analytically investigated in order to improve the cooling performance of the
system. The expander was applied to the single-stage and two-stage compression cycles. The
performance was analyzed with the variations of compressor frequency, outdoor temperature,
and expander efficiency. The single-stage and two-stage compression cycles with the expander
showed COP improvement of 25% and 32%, respectively, over the single-stage cycle with an
EEV.
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Table 1 Correlations used in the heat exchanger
model
Item Parameters Correlations

Ref.-side heat

Gnielinski™
transfer coefficient

Gas- Pressure drop Churchil™?
cooler
Air-side heat Chang agd
transfer coefficient Wang"
Ref.-side heat Gungor ar&%
transfer coefficient Winterton
Evap- Jung and
P dr
orator ressure drop Radermacher(m

Air-side heat Chang and
transfer coefficient Wan a9

Nakayama and

Fin Offset strip fin Webb1®

Table 2 Operating conditions

Cycle option Parameters Values
Compressor B
frequency(Hz) 30~60
Single~stage Expander efficiency| 05~0.9
cycle
Outdoor
temperature(C) 325~40.0
Two-stage | st ond 30-30
compression f 2 COmIIEJIresso§ -
cycle requency (Hz~Hz 6060

Indoor = 27/195 C
OQutdoor = 35/24 C

Operating condition
(db/whb)
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