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Abgract: Geothermal heat pump (GHP) systems have been proved to be one of the most efficient systems
for heating and cooling in buildings. However, an optimal energy performance depends on a good control of
the system components, including heat pumps and circulation pumps, which affect to the total energy
consumption of system. This paper presents the simulation results of the heat pump performance for two
different control schemes, i.e. constant setting temperature (Control-A) and variable setting temperatures
(Control-B) in buffer tank. A dynamic simulation tool, TRNSYS 17, was used to model the entire system
and to assess the performance of the system. Simulation results show that the Control-B, which controls the
temperature in buffer tank with outdoor air temperature, is a effective way to reduce the energy consumptions
in heat pump (7.7%) and circulation pump (7.5%).
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Fig. 1 Control schemes applied in this simulation study
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Fig. 2 Cooling and heating performance of geotherma heat pump used in this simulation study

o], @Al Sl F2 Agshe Yotk A Axge] JEON) AEE wow, A 44 L
of weh Py Wy REm Agdd bgoR 993 ¥ 5 e85 guse] #asosn %
g3 olojd A SEWL} ABET ol AxF Ao Tzade M4 SE(E ATIAE By
7C/PE 50T)E V)Eo R SEREA $AF AE B

22 2|7 2= Mo ghal

Q)71 Aol #W2|(Control-B)S A& 2o whet W W39 W A4 2o WstE Fus A
o] 7]& WA7 th2 ol (Fig. 1b) AE JEH™ A2 Hal F T 5%, 5 JEFZAA A
52 Yrte 2% (leaving load temperature, LL 7)o we} WAt 24 2E(H3Y SA)E w*E o aglx
Wry £4) 255 59 W S EFZE odlyAlE & AREsty] wjdel ¥ COoP7l ¥l th.(Fig
2) B3 A= Wdy ke 9] 2k wet b)Y shnE (gt 1 7S Aol e
Tl A7lo] Aagle]l My WA =& dASH FAST wEA Feb A7) w2 2EE 9
FAY e U 25E Fold AE A2 e P

e ®ae] W2 A4 25 S Tale 10 Aakivt. Wl A 9]7] 2:=7F 15T o] 3
2 "o, &7 44 £xE 50CE 7|E Ao #oh aga &7 2% Sepbd A eRE W

Table 1 Setting temperatures in buffer tank with outdoor air temperature range

Heating mode Cooling mode
Outdoor air Hot water setting Outdoor air Chilled water setting
temperature range temperature temperature range temperature
-15C lower 50C 21C lower 13T
-14.9C ~-10C 48T 21C ~22C 12¢C
-9.9C~-5TC 46C 22T ~23T 11T
-4.9C~-0C 44T 23T ~24TC 10C
0.1C~5T 2T 24T ~25T 9T
51T ~10T 40°C 25T ~26TC 8T
10.1C ~15C 39T 26°C higher 7C
15C higher 38T
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System modeling built in TRNSYS
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Table 2 Specification of GHP system in this smulation study

Components Specification
Geothermal heat pump unit Heem.ng capaqty (W] 15400
Cooling capacity [W] 15,600
Circulation pump in source Flow rate [LPM] 48
side (ground heat exchanger) | Rated Power [W] 0.75
Circulation pump of between | Flow rate [LPM] 48
heat pump and buffer tank Rated Power [W] 0.4
Circulation pump in load Flow rate [LPM] 48
side (buffer tank to FCU) Rated Power [W] 0.75
Buffer tank Capacity [Liter] 300
Ground heat exchanger Depth/number of boreholes 150 m/5 holes
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Fig. 4 Temperature variations with constant setting temperature of 50°C in buffer tank (Control-A)
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Fig. 5 Temperature variations with variable setting temperature in buffer tank (Control-B)
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Fig. 6 Variation in indoor and outdoor air temperature using Control-A
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Fig. 7 Variation in indoor and outdoor air temperature using Control-B
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