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ABSTRACT: A CO2 system using the two-stage compression cycle was tested by varying
1%-2™ compressor frequencies in the cooling mode. To improve the cooling performance of the
two-stage compression COz cycle, the following cycle options were applied: a basic cycle, a
cycle with an intercooler, a cycle with an IHX (internal heat exchanger), and a cycle with an
intercooler and IHX. The cycle with the intercooler-IHX showed the highest cooling capacity
improvement among the cycle options at all compressor frequencies. The cycle with the inter-
cooler, the cycle with the IHX, and the cycle with the intercooler-IHX improved the cooling
COP by 7, 12, and 15%, respectively, over the basic COz cycle when the compressor frequencies
for the first and second compressors were 50 Hz and 30 Hz, respectively. In addition, the ap-
plications of the selected cycle options enhanced system reliability.
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Fig. 2 Schematic diagrams of two-stage compression cycles.
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Table 1 Experimental uncertainties

Table 2 Test conditions

Parameters Uncertainties Parameters Value
Temperature (T-type) +0.1C *EEV opening (%) 49
Pressure +0.2% of full scale 1"-2" compressor | 35-30, 40-30, 50-30
Mass flow rate £0.2% of reading frequency (Hz) 50-35, 50-40

Power input 10.01% of full scale
Cooling capacity +3.71%
cor +3.73%

Operating conditions Indoor=27/19.5T
(db/wh) Outdoor=35/24T

IHX length (m) 0, 2
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Fig. 3 Variation of compressor work with cycle
option.
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Fig. 4 Variation of cooling capacity with cycle
option.
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Fig. 6 Improvement of cooling COP for each
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Fig. 7 Variation of mass flow with cycle option
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