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ABSTRACT: The performance of a heat pump using CO: is predicted and analyzed by using
a cycle simulation model developed in this study. Cycle simulations are conducted by varying
design parameters and operating conditions with the applications of advanced techniques to
improve system performance. The applied systems in the simulations are internal heat ex-
changer, expander, and 2-stage compression with intercooling. As a result, the applications of
advanced techniques improve the heating and cooling performances of the transcritical COz
cycle by 8~26% and 20~30%, respectively, over the basic cycle.
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Internal heat exchanger(IHX, WHE1@#7]|), 2-stage compression-intercooling
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Table 1 Design conditions

Indoor unit { Outdoor unit
20/15 7/6
27/195 35/24

Operating mode
Heating, db/wb (C)
Cooling, db/wb (C)
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Table 2 Specification of the heat exchanger

Outdoor | Indoor
HX HX
Tube outer diameter (mm) 5 5
Tube thickness (mm) 05 05
Tube material Copper | Copper
Fin pitch (mm) 195 195
Row no. 2 2
Row pitch (mm) 14 12
HX height (mm) 625 500
HX length (mm) 610 500
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