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Simulation Study on the Cooling Performance of the Two-Stage Compression
CO, Cycle with the a Flash Intercooler and Flash Gas Bypass
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Abstract: There has been little study on the performance characteristics of the effective heat pump systems in the cooling
mode using the two-stage compression cycles have hardly performed. In this study, the performance of the two-stage
compression CO, cycle with an FI (flash intercooler) and the FGB (flash gas bypass) was investigated by using a
theoretical method. The performance analysis was carried out with aby varyingiation( the indoor temperature, outdoor
temperature, and Ist- and 2nd-stage EEV openings. As of a result, the coefficients of performance (COPs) of the Bbasic,
FI, and FGB cycles were decreased by 28.5%, 22.1%, and 24.5%, respectively, for various outdoor temperature conditions.
In addition to, the performance variation of the two-stage compression cycle was smaller than that of the single-stage
compression cycle. The performance of the FI and FGB cycles was improved by 13.5%, and 6.9%, respectively, when the
Ist-stage EEV opening was increased from 32% to 48%, and by 0.9%, and 2.6%, respectively, when the Ist- andthe
2nd-stage EEV opening was increased from 32% to 48%, andwas increased from 42% to 58%, respectively. The FI cycle
showed anthe most improved performance for any given operating conditions.
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Fig. 1 Schematics of FI and FGB cycles
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Table 1 Specifications of heat exchanger

exclgflzter Item Specification

Depth (mm) 16.55
Tube Pitch (mm) 10.54
Thickness (mm) 1.65

Pitch (mm) 1.65

. Height (mm) 8.89

Fin

Depth (mm) 16.5

Thickness (mm) 0.1

Pitch (mm) 1.8

Louver Height (mm) 716
Angle () 23

Table 2 Size of heat exchangers

exclg f:gter Cycle Size (mm)
Basic 210.8 x 200.6 x 267.7
Gascooler FI 210.8 x 200.6 x 211.2
FGB 210.8 x 200.6 x 256.5
Basic 210.8 x 200.6 x 353.1
Evarpmato FI 210.8 x 200.6 x 330.0
FGB 210.8 x 200.6 x 300.6
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Table 3 Simulation conditions

Parameters Conditions (Standard)
Outdoor temperature (°C)
30~40 (35
(RH=40%) (39)
Indoor temperature (°C)
22~32 (2
(RH=50%) 3227
1"-stage EEV opening (%) 32~48 (40)
2" stage EEV opening (%) 42~58 (50)
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