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ABSTRACT: The use of river water as a heat source of a heat pump has the advantage in
the performance compared to the use of atmospheric air because the temperature variation of
river water over the year is relatively small. In this study, the performance of the heat pump
system using river water as a heat source was numerically investigated. A simulation model
for the 2-stage compression heat pump system was developed with each component model
composed of compressors, heat exchangers, a flash tank and electronic expansion devices. The
performance of the heat pump system using river water was improved by 509 compared to
that using atmospheric air in winter conditions.
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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-
sion heat pump system.
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Table 2 Specifications of experimental setup

Items Specification

High~stage | Copeland ZR47K3E 2RT

C .
Ompressor Low-stage | Copeland ZF18K4E 3RT

High-stage [Saginomiya DKV18 10 kW

EEV
Low-stage | Fujikoko BD24SH 15 kW

Heat Condenser Plate type 16 kW
exchanger | Evaporator Plate type 12kW
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Table 3 Comparison of simulation data with experimental data

River water temp.[Cl{ Experimental data | Simulation data Deviation [95]

Heating capacity 5 16.89 17.74 —-504

{kwl 11 18.72 19.75 —5.49
Power input 5 5.66 5.43 4.03
(kW] 11 6.00 572 467

Low stage 5 71.19 76.38 -17.30

Mass flow rate 1 82,15 88.52 -776

le/s] High stage 5 9241 99.80 7.9

11 102.90 111.60 —8.46

5 298 3.27 —955

COoP 11 312 345 —10.56
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Fig. 5 Power input variation with river water

temperature.
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Table 5 Monthly average temperature in Korea

Month | Nov. | Dec. Jan. Feb. | Mar.

Temp. | 7.09 135 | —210| —169| 6.26
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