=
ror
x
o
0H
9
tol
N
o
o
(o)
=
1
TH>
ne
i
=
for

| =2& pp. 310 ~ 315 08_W_053

Experimental Study on the Heating Performance of a COz; Heat Pump Water
Heater
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ABSTRACT: In this study, experimental study on the heating performance of a CO: heat
pump water heater with a variation of operating conditions such as refrigerant charge
amount, outdoor temperature, compressor frequency, EEV opening and water mass flow rate.
Based on the test results, the optimum charge amount was 1800 g. At the water mass flow
rates of 75, 85, 95 kg/hr, the water heating temperature was 62, 67, 74C and COP was 2.6,
2.8, 3.0, respectively. Besides, the water mass flow rate and compressor frequency were
varied to maintain above the water heating temperature of 60C with the decrease of outdoor
temperature. So, The compressor frequency increased beyond 65 Hz and the water mass flow
rate was 45 kg/hr at the outdoor temperature of -13C, 65 kg/hr at -8C, 75 kg/hr at -3TC
and 85 kg/hr at 2, 7C. As the outdoor temperature decreased, the heating COP decreased by
2.5-39.8%.

Key words: CO: heat pump water heater(e]At3lets J8 dAHFZ) Water heating

temperature(3 ®<%), Water mass flow rate(§4F %), Coefficient of

Performance(COP, A& A<7), Electronic Expansion Valve(EEV, % x}3§ % 1)
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Fig. 1 Schematic of CO2 heat pump water
heater.

Table 1 Experimental uncertainties

Parameters Uncertainties
Temperature(T-type) £0.1C
Pressure £0.29% of full scale

+0.2% of reading

£0.01% of full scale
Heating capacity +3.71%
COP +3.73%

Mass flow rate

Power input

Table 2 Test conditions

Parameters Value

Outdoor temperature
(C)
EEV opening (%)

-13, -8, -3, 2, 7

20, 30, 40, 50, 60, 70

Compressor frequency

60, 65, 70
(Hz) Y
Water mass flow rate
45, 55, 65, 75, 85
(kg/hr)
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Fig. 2 Variations of heating capacity and

COP with refrigerant charge.
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Fig. 5 Variations of heating capacity, work
and COP with EEV openings.
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