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ABSTRACT: Since a transcritical COz cycle shows lower performance than conventional air
conditioners in the cooling mode operation, it is required to enhance the performance of the
CO; cycle by applying advanced technologies and optimizing components. In this study, the
cooling performance of a CO2 system measured by varying refrigerant charge amount, com-
pressor frequency, EEV opening and length of internal heat exchanger. As a result, the cool-
ing COP of the basic system without internal heat exchanger was 2.1. The cooling perfor-
mance of the modified cycle applying internal heat exchanger improved by 4-9% over the
basic cycle.
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Fig. 1 Schematic of test setup.

Table 1 Experimental uncertainties
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Parameters

Uncertainties

Temperature(T-type)

+0.1T

Pressure

1+0.2% of full scale

Mass flow rate

+0.2% of reading

Power input

+0.01% of full scale

Cooling capacity +3.7%
CoP +3.7%

Table 2 Test conditions

Parameters Value

EEV opening (step) 125, 150, 175, 200
(full step) (356 step)
Compressor 30, 40, 50, 60

frequency (Hz)

Operating conditions
(db/wb)

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

IHX length (m)
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Fig. 2 Variation of cooling COP according to
charge amount (50 Hz).
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Fig. 3 Variation of cooling COP according to

compressor discharge pressure.
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Table 3 COP improvement with length of THX

Comp.
40 Hz 50 Hz 60 Hz
frequency
IHX Impro- Impro- Impro-
) h ) COP | vement |COP| vement |COP | vement
ength (m %) %) %)
0 2.34 0 2.21 0 2.05 0
2 256 89 ([240f 86 |215| 438
3 2571 91 |239f{ 84 (215 48
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