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A Study on the Geothermal Heat Pump System Performance Analysis
according to Water Flow Rate Control of the Geothermal Water
Circulation Pump
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Abstract : It is important to control the amount of supply water flow rate at all kinds of HVAC systems in order
to maintain TAQ and energy efficiency. The most of buildings installed geothermal heat pumps is using fixed
water flow rate in spite of the excellent performance of geothermal heat pumps. Especially when the
air—conditioning load is low, the flow rate control may be possible to save energy to operate. However, it is
effective to apply the variable flow control system in order to reduce energy consumption. Therefore, the purpose
of this study, change a water flow rate and improve the whole performance of the geothermal heat pump.
Geothermal heat pump system is modeled after the selection of the applied building,

by setting the flow rate control to be analyzed through a simulation of performance evaluation. Building energy

saving according to the flow rate of the ground circulating water analyze quantitatively and to investigate the
importance of the flow control.
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Fig. 1.

Exterior of the building

Table 1. Summary of the building

Classification Contents

. G University
Building name Hospital
Building area 9,737m’
Total floor area 81,928 m'’
Geothermal heat pumps use area 2,263m’
Geothermal heat pumps installed 530RT

capacity
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Outdoor piping : HDPE
06RT x 7
o s ooRT x 16 X106
Cancer Center system 1.15 RT x 20 0BRT x 12 X16 ¢y
1.66 RT x 15 118RT x 9 x16
FAN COIL UNIT 156RT x §
1.56 RT x 3
223RTx 2 x16 &
291RTx 2 X2 {dp
(TWoway vawe instalition]
aH
indoor oiping : Copper pipe
"R W R e

Fig. 2. Schematic diagram of heat source
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3) Si-Wan Yu, el al, A study on the optimized control
strategies of geothermal heat pump system and absorption
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Table 2. Pump data information Ninterval 2 xﬂ dolE e = A%
Equipment number| GP-1 GP-2 GP-3 May, - AA EYUHE dolEe] Ht
Quantity 4 2 2
Mode IN-LINE | IN-LINE | IN-LINE Table 4. Acceptable Calibration Tolerances
Flow rate(LPM) 1692 1242 1242 Calibration Index Acceptable
Head of fluid(M) 50 35 35 Type nde Value
Electric motor(Kw) 30 15 15 Monthly MBEmonth +5%
Cv(RMSEmonth) 15%
MBEmonth +10%
) . Hourly
Table 3. Heat pump data information Cv(RMSEmonth) 30%

Classification GH-1 GH-2
Quantity 11 1
. Cooling | Heating | Cooling | Heating
Capacity RT) = o | 4886 | 986 | 999
Flow rate(LPM)| 564 564 114 114
EST(T) 31 5 31 5
Supplied
HPPIeC 7 45 7 £
temperature( C)
Return water
temperature(C) 12 40 12 40
Compressor(kw) | 4157 | 4663 | 813 9.20
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Table 5. Calculations to verifying the reliability of Simulated

Month Aug

Measured data (kWh) 348,682
Simulated data (kWh) 337,283
MBEmonth -3.27%
Cv(RMSE) 10.83%
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