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Abstract

Since operating conditions are significantly different for heating and cooling mode operations in a
CO; heat pump system, it is difficult to optimize the performance of the CO, cycle. In addition, the
performance of a CO, heat pump is very sensitive to outdoor temperature and gascooler pressure. In
this study, the cooling and heating performances of a variable speed CO, heat pump with a twin-rotary
compressor were measured and analyzed with the variations of EEV opening and compressor frequency.
As a result, the cooling and heating COPs were 2.3 and 3.0, respectively, when the EEV opening was
22%. When the optimal EEV openings for heating and cooling were 28% and 16%, the cooling and
heating COPs increased by 3.3% and 3.9%, respectively, over the COPs at the EEV opening of 22%.
Beside, the heating performance was more sensitive to EEV opening than the cooling performance. As
the compressor speed decreased by 5 Hz, the cooling COP increased by 2%, while the heating COP
decreased by 8%.
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Pressure +0.2% of full scale o] T 7tadle AL mwolth, WujEAske] w
Mass flow rate +0.2% of reading o= F=7] Ao Z=welHo] =r1EHA o
Power input +0.01% of full scale olo] AT AFAAHE A= GFTIANA E
Cooling capacity +3.71% FH= e AR vhede e e
Heating capacity +3.72% o S7FekAl du. HJFE}H_ 48 EEV _7HE% 7F
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Compressor e = Aor gluunt
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: 3 2AEE w1 HH 14 EEV MEE 22%=
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Table 3 Performance comparison between cooling
and heating mode operation

Performances Cooling Heating
Charging amount (g) 3,600 3,600
EEV opening (%) 22 22
Comp. frequency (Hz) 40 40
Capacity (W) 5,546 6,488
Power consumption (W) 2,468 2,161
CoP 2.25 3.00
Discharge pressure (MPa) 9.42 7.74
Suction pressure (MPa) 4.46 3.43
Compression ratio 211 2.26
Mass flow rate (kg/h) 91.9 80.7
2.4
2.3
e g
o 2.2+ //é ©
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1.94 EEV opening (%) --O--26
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18
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Fig. 2 Variation of cooling COP with refrigerant
charge amount
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Fig. 3 Variation of cooling and heating COP
reduction rate with EEV opening
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under cooling and heating mode operations

Parameters Cooling Heating
Charging amount (g) 3,600 3,600
EEV opening (%) 28 16

Comp. frequency (Hz) 40 40
Capacity (W) 5,592 7,110
Power consumption (W) 2,408 2,334
CoP 2.32 3.05
Discharge pressure (MPa) 9.24 8.23
Suction pressure (MPa) 4.60 3.45
Compression ratio 2.01 2.39
Mass flow rate (kg/h) 103.8 86.8
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