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ABSTRACT : The present study concerns an experimental study of a R-22 heat pump

system consisted of liquid and liquid heat exchangers. The test was performed for various

systems of a single-, tandem-, and two stage-cycle at the same environmental conditions of

temperature. Various experiments of the heat pump system were performed to compare the

heating capacity and COP, when the outdoor temperature is near ~15°C and the indoor
temperature is 20°C. As the results of the present study, the system of Tandem(parallel)

cycle showed the best heating performance, while the discharge temperature of refrigerant

was too high. In case of the system of two stage cycle, the performance characteristics

were significantly improved by employing the inter cooler.
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Fig. 1 Schematic diagram of tandem heat
pump System.
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Fig. 2 Schematic diagram of 2-stage heat
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Fig. 3 Schematic diagram of inter cooler.
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Table 1 Experimental test conditions

Evaporator inlet temperature of Y _1E9
secondary fluid 5T 15T

Condenser inlet temperature o
of water 20C

Water flow rate 5.5 LPM
Refrigerant charging 2 kg
Compressor capacit 3.0 kw,

P pacty 3.6 kW
Data acquisition interval 2 sec
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Fig. 4 Discharge pressure vs. outdoor temper-
ature.
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Fig. 5 Suction pressure vs. outdoor tempera-
ture.



TG dH= A2

10
L . o, —— 3.0kW Single
ol Indoor : 20 °C --0-- 3.0kW Tandem
—4&— 3.8kW Single
A.. --A-- 3.6kW Tandem
8
A
.1 .
,: 3 D‘-N_ “A-.‘~..
& st ‘\u S
of A O A
U F . AT 4
u —~— A g a
~
WL \- A
\.\.
3 -
2 N L L " 1 .
15 -10 -5 Q 5

Outdoor temperature ( °C )

Fig. 6 Pressure ratio vs. outdoor temperature.
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Fig. 7 Discharge temperature vs. outdoor tem-
perature.
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Fig. 8 Heating capacity vs. outdoor temperature.
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Fig. 9 COP vs. outdoor temperature.
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Fig. 10 Mass flow rate of refrigerant vs. out-
door temperature.
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Fig. 11 Discharge pressure with outdoor tem-
perature.
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Fig. 12 Suction pressure vs. outdoor temperature.
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Fig. 13 Pressure ratio vs. outdoor temperature.
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