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ABSTRACT: The objective of this study is to predict optimal intermediate pressure of a
2-stage compression heat pump system using river water. To determine the maximum per—
formance of the 2-stage compression heat pump system, the experimental evaluations on the
2-stage compression cycle were carried out under various operating conditions. Electronic ex-
pansion valves were applied to control intermediate pressure and superheat. Based on the ex-
perimental data, an empirical correlation for predicting optimal intermediate pressure which
considering cycle operating parameters was developed. The present correlation was verified by
comparing the predicted data with the measured data. The predictions showed a good agree-

ment with the measured data within a relative deviation of +4% at various operating con-—
ditions.
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Fig. 1 Schematic of the heat pump system.
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Fig. 2 P-h diagram of the 2-stage compres-
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Table 1 Specification of experimental setup

Component Specification
Copeland
1-stage ZF18K4E 3RT
Displ.3.864 in 3/Rev
Compressor
Copeland
2-stage ZR4ATK3E 2RT
Displ.5.983 in 3/Rev
Condenser | Plate type 16 kW
Heat
exchanger Evaporator | Plate type 12kW
THX Plate type 15kW
Expansion 1-stage BD24SH 15kW
device 2-stage DKV18 10kW
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Table 2 Test conditions for heating mode

Secondary flow
Mode

Inlet Qutlet

40T 47T

. Condenser 45 C 52T

Heating 5 -
50 C 57T

Evaporator 10T 7C

Table 3 Operating conditions for heating mode

Mode EEV opening
. 1-stage | 58%, 75%, 92%
Heating
2-stage | 25%, 42%, 67%, 92%
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Fig. 4 Variation of superheat at the 1-stage
compressor with charge amount.
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Table 4 Dimensionless Pi—groups of the
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