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ABSTRACT: The cooling performance of a transcritical COz cycle varies significantly with a
variation of refrigerant charge amount. In this study, the performance of the CO; system was
measured and analyzed by varying refrigerant charge amount at a standard test condition.
Besides, the losses of the major components in the CO; system were estimated by evaluating
entropy generation with refrigerant charge amount. The losses in the expansion device and
the gascooler show the major portion of the total loss. For undercharging conditions, the ex-
pansion loss dominates the overall system performance, while the gascooler loss increases
significantly with an increase of refrigerant charge amount.
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Fig. 1 Schematic of test setup.
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Table 1 Experimental uncertainties

Uncertainties
*0.1C
+0.2% of full scale
*0.2% of reading

Power input *+0.01% of full scale
Cooling capacity +£37%
COP +3.7%

Parameters

Temperature (T-type)
Pressure transducer
Mass flow rate
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Fig. 2 Variations of pressures in gascooler and

evaporator and quality at the evapora-
tor inlet with normalized charge.

Table 2 Refrigerant charge amount vs. nor-
malized charge

Refrigerant charge (g) | Normalized charge
1,100 0.114
1,200 0.170
1,300 0.226
1,400 0.282
1,500 0.338
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Fig. 3 Variations of compression ratio and mass

flow rate with normalized charge.
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Fig. 4 Variations of compressor work, cool-

ing capacity and COP with normalized

charge.
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Fig. 6 Effects of normalized charge on the ra-
tio of entropy generation in each com-
ponent tc total entropy generation.
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Fig. 7 Isenthalpic processes with inlet pres-
sure of the expansion device.
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