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Experiment on Two—stage Compression Air—source

Heat Pump Water Heater
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Abstract The two-stage compression refrigeration cycle was adopted in air-source heat pumps(ASHP) to improve the feasibility of
ASHP at low ambient temperature. An air-source heat pump water heater with both modes of single-stage and two-stage compression
cycles was designed and a test rig was built up. The experimental results show that the compression ratio in the two-stage
compression cycle mode was smaller than that in the single-stage compression cycle mode while the heating ability of the pump with

the two-stage compression cycle mode was higher at low ambient temperature. The COP of the two-stage compression system could

reach about 1.5 when the ambient temperature was -20°C.
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Fig.1 Flow chart of the two—stage heat pump water
heater test device
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Tab.1 The main equipment and instrument of test system
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Fig.3 Discharge temperature of compressor
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Fig.4 Heating power variation with evaporation temperature
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Fig.5 Comparison of heat capacity between two—stage and
single—stage cycle

24 HIRSETLER

K6 T A 2R e A2 X R 4 12 4T B COPAE
R PN B 2RI AR L.
ARATLLEH, AR T, RICOPLALE
PTG 28 R B B AT BRAC IS, I HLBEE VAt
U 52 () AL T S el FE AR K . AEvR kIR E30°C T,
KR E -8 C a2 -24Citfeh, COPW/NT 4
42%, 75K TR PR CIITCOPEE#2.6%:;
TERERRES0C T, AR H-8°Cl2-24Cit
e, COPW/IN T 2135%, 76K 1 5 B
1°'CifiCOPHEJk2.1%.

240" condensing temperature of 30 'C

“T" e condensing temperature of 35 C
4 condensing temperature of 40 ‘C
v condensing temperature of 45 ‘C
« condensing temperature of 50

1.6}

1.2

24 20 6 12 8
Evaporating temperature /C

Elo RECOPRERRRETIL 2%
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temperature
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