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ABSTRACT: In this study, a two-stage phase-separate cycle was investigated analytically
to improve the performance of the CO2 system in the cooling mode. The simulation results
were verified with the measured data. The predictions using the simulation model were con-
sistent with the measured data within +209% deviations. The performance of the modified CO2
system with the two-stage phase-separated cycle was analyzed with the variations of outdoor
temperature and EEV opening. The cooling COP decreased with the increase of compressor
frequency. The highest COP was 2.7 at compressor frequencies of 30Hz and 30Hz for the
first and second compressors, respectively. In addition, the cooling COP increased by 9.3%
with an application of optimum control of the first and second-stage EEV openings.

Key words: Carbon dioxide(©]4t#}€t4), Transcritical cycle(E£ QA X}o]2), Two-stage com-
pression cycle(2ett% Alo] &), Phase-separate cycle(A#a] Apo]&)
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Fig. 3 Schematic of the experimental setup.

Table 1 Experimental uncertainties

Table 2 Operating conditions

Parameters Uncertainties Parameters Conditions
Temperature (T-type) +0.1C 1%-2" EEV opening
30-23, 33-28, 36-32
Pressure transducer +0.2% of full scale (%)

+0.2% of reading
10.01% of full scale
+3.71%
+3.73%

Mass flow rate
Power input
Cooling capacity
COoP

st 4nd
17-2" Compressor

- 40~ _
frequency (Hz) 30-30, 40-40, 50-50

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

Operating condition
(db/wh)
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Fig. 4 Variations of compressor work, capacity
and COP with compressor frequency.
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