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ABSTRACT: The performance of a residential heating and cooling system with COz is pre-
dicted by using a cycle simulation model. The simulations are conducted by varying design
parameters and operating conditions. The efficiency of the transcritical cycle can be improved

by utilizing the advantages in heat transfer characteristics of COz and developing microchan-

nel indoor and outdoor heat exchangers. For the designed system of this study, the predicted

COP of the heat pump system is approximately 3.5 in the heating mode and 3.0 in the cool-

ing mode. The predicted optimal discharge pressure for the heat pump system is approxima-
tely 11 MPa in the heating mode and 9 MPa in the cooling mode.
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Fig. 1 Schematic of a heat pump system.



Table 1 Design conditions
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Water inlet temperature (C)

Outdoor temperature (C)

Mode |Mass flow rate of water (kg/h)
Heating 300
Cooling 600

10 (Winter)
22 (Summer)
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Fig. 3 Cross—sectional view of the indoor HX.
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Fig. 4 Geometric of the outdoor HX.
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Table 2 Specification of the gascooler

Parameters Length
Mass (kg) 2.3
Face area (cm?) 1950
Core depth (cm) 1.65
Core volume (cm?®) 3320
Air side area (cm®) 52
Refrigerant side area (cm®) 0.49
Louver angle (°) 23
Tube length (mm) 545
Number of ports 11
Port diameter (mm) 0.79
Fin height (mm) 8.89
Fin thickness (mm) 0.10
Wall thickness (mm) 0.43
Louver pitch (mm) 0.99
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Fig. 5 Comparison of predicted gascooler out-
let temperature with measured data.
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Fig. 6 Comparison of predicted gascooler ca-
pacity with measured data.
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Table 3 Specification of the microchannel HX

Parameters Specification
Length (mm) 657.0
Height (mm) 65.8

Tube numbers 7
Tube depth (cm) 18.0
Tube pitch (mm) 8.7

Tube thickness (mm) 1.7
Louver pitch (mm) 1.8
Port diameter (mm) 1.53
Number of ports 7

Fin length (mm) 7.3
Fin depth (mm) 18.0
Fin pitch (mm) 14

Fin thickness (mm) 0.16

Table 4 Test conditions

Refrigerant|Mass flow rate (kg/h); 40~120
(R134a) Temperature (C) 6.5~7.0
Mass flow rate (kg/h)| 1.1, 1.5, 2.0
Air T (C) 20.0
T (T) 11, 14, 17, 20

700

—=— Total capacity {Yun et al.)
600 - —0O— Total capacity {Simulation)
—=e— Latent capacity (Yun et al.)
—O— Latent capacity (Simulation)
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Fig. 7 Comparison of predicted evaporator ca-
pacity with measured data.
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