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A Study on Cooling Characteristics of Ground Source Heat Pump with

Variation of Water Switching and Refrigerant Switching Methods

+ . *
Dong An Cha, Oh Kyung Kwon , Cha Sik Park
FEnergy System R&D Group, Korea Institute of Industrial Technology, Cheonan 330-825, Korea
“School of Mechanical Engineering, Hoseo University, Asan 336-795, Korea

(Received February 27, 2012, revision received June 14, 2012)

ABSTRACT: The objective of this study is to investigate the influence of the cooling perfor-
mance for a water-to-water 10 RT ground source heat pump by using the water switching and

refrigerant switching method. The test of water—to—-water ground source heat pump was measured

by varying the compressor speed, load side inlet temperature, and ground heat source side

temperature. The cooling capacity and refrigerant mass flow rate of the heat pump increased with

increasing ground heat source temperature. But COP of the heat pump decreased with increasing

ground heat source temperature. As a result, the water switching method with counter flow,

compared to a refrigerant switching method, improves the cooling capacity and COP by approxi—

mately 6~9% in average, respectively.

Key words: Cooling characteristics(WY¥543), COP(A 5 Al9), Ground source heat pump(X] € 3]
E ¥ ) Refrigerant switching(W w4 3+), Water switching(5+4 %)
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Table 1 System specification

Dimension 700x800x1700 mm
Refrigerant R-410A, 10 kg
Compressor COPELAND : ZP 154KCE
31 kW(@50Hz)
Evaporator DANFOSS : B3-095-52(35 kW)
Condenser DANFOSS : B3-095-52(35 kW)
Expansion TXV : TGEL13, 45 kW
v/vV (DANFOSS)
Inverter LS : SV110-iG5A(0~400 Hz)

Table 2 Specification of the measuring sensors

Instrument Type Range Precision

Thermo

+0.3C
couple

T -200~400C

Flow meter Magnetic 0~10 m”/h +0.5%

Ref. mass

O,
flow meter 0.05%

Coriolis 0~20 kg/min

Pressure
transmitters

Absolute 0~50 bar +0.1%

Power meter CW-240-F 0~50 A(220 V) +0.5%

8% 45 kW TXVE 443te] $-43191,
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