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Performance Characteristics of Water-Chilling Heat Pump Using CO; on
Variation of Refrigerant Charge Amount

Chang-Hyo Son* - Tae-Guen Yu** - Seong-Il Jang - Hoo-Kyu Oht

Abstract - The performance characteristics of water-chilling heat pump using CO; with
respect to variation of refrigerant charge amount was investigated experimentally. An
experimental apparatus is consisted of a compressor, a gas cooler, an expansion valve,
an evaporator and a liquid receiver. All heat exchangers used in the test rig are
counter-flow-type heat exchangers with concentric dual tubes, which are made of
copper. The gas cooler and the evaporator consist of 6 and 4 straight sections
respectively arranged in parallel, each has 2400 mm length. The experimental results
summarize as the followings : As the refrigerant charge ratio of CO; heat pump system
increases, the discharge pressure and compressor ratio increases, but mass flow rate of
refrigerant decreases. Also the compressor work increases with the increase of
refrigerant charge ratio. However, the heating and cooling capacity of CQs heat pump
decreases as the refrigerant charge ratio increases. The maximum heating COP of CO»
heat pump system presented at 0.25 refrigerant charge ratio. It is possible to confirm
the optimum charge ratio of COz heat pump system by the viewpoint of heating COP.

Key words : COg heat pump(¢]4tsteta 9HZ) Design of heat pump(EFEZ HA), COP(H%
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Table 1 Specification of refrigerant charge ratio and
actual charge amount

0.15

0.20 1113
0.25 1157
0.30 1205
0.35 1257

#He AP 87

Table 2 Experimental conditions for optimum charge
amount

Refrigerant charge ratio 0.17~0.35

Secondary Inlet temp., [C] 25
fluid in the

gas cooler |Mass flow rate, [g/s] 3075

Secondary Inlet temp., [C] 20
fluid in the

evaporator | Mass flow rate, [g/s] 110

Degree of superheat, [C] 5
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Fig. 2 Discharge pressure of refrigerant with respect to
the variations of refrigerant charge ratio and mass

flow rate of secondary fluid in the gas cooler
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Fig. 3 Mass flow rate of the refrigerant with respect to
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flow rate of secondary fluid in the gas cooler
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Fig. 4 Pressure ratio of refrigerant with respect to the
variations of refrigerant charge ratio and mass
flow rate of secondary fluid in the gas cooler
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