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Abstract Ground source heat pump systems (GSHP) can achieve higher performance of the system, by supplying more efficient
heat source to the heat pump, than the conventional air-source heat pump system. But building clients and designers have
hesitated to use GSHP systems, due to expensive initial cost, and uncertain economic feasibility. In order to reduce the
initial cost, many researches have focused on the energy-pile system, using the structure of the building as a heat exchanger.
Even though several experimental studies for the energy-pile system have been conducted, there was not enough data of
quantitative evaluation with economic analysis and comprehensive analysis for the energy-pile. In this study, a prediction
method has been developed for the energy pile system with barrette pile, using the ground heat transfer model and ground
heat exchanger model. Moreover, a feasibility study for the energy pile system with barrette pile was conducted, by performance
analysis and LCC assessment. As a result, it was found that the heat exchange rate of a barrette pile was 2.55 kW, and the
payback period using LCC analysis was 8.8 years.
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Fig. 1 Installation location of barrette pile.
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Fig. 2 Construction situation of barrette pile.
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Fig. 3 Layout of a heat exchanger in barrette pile.
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Fig. 5 Simulation model.
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Table 1 Condition of barrette pile

Outer diameter : 25 mm
Inner diameter : 20.4 mm
(Grout : concrete)

Ground heat
exchanger

Domain 144 m x 12 m x 16 m

Heat source condition above 5C, AT 10T

Operation condition 1/1~ 1/31(heating), 9:00~18:00

Initial temperature 16C
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Fig. 6 Temperature distribution around heat exchanger
(15th day, 18:00).

Fig. 7 Temperature distribution around heat exchanger
(30th day, 18:00).
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Fig. 8 Change of circulation water temperature.
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Fig. 9 Change of the daily heat exchange rate.
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Fig. 10 Performance curve of heat pump.
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Table 2 Standard cost of geothermal equipment

Classify Cost
Commercial .
Building Closed-vertical type 1,260/kW
below 10.5 kW 1,981/kW
Closed-
. . above 10.5 kW
Housing vertical
~ 1,690/kW
type

below 17. 5kW
(Unit : thousand-won)

Table 3 Life cycle cost of energy pile systems

Air-cooling

Classify system Energy pile
Maintenance Cost 1,000 300
Initial Cost 48,500 68,326
Operation Cost 5,302 3,348
Decommissioning cost 15,000 15,000

50 (years)

Period of use 20 (years) (heat pump

1 20 years)

(Unit : thousand-won)
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