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Feasibility study of ground source heat pump system according to the local climate condition
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ABSTRACT

The ground source heat pump (GSHP) system is a kind of the temperature differential energy system using
relatively stable underground temperature as heat source of space heating and cooling. This system can achieve 7|
k=3

higher performance of system than it of conventional air source heat pump systems. However, its superiority of & mztaf

the system performance is different according to installation location or local climate, because the system

performance depends on the underground condition which is decided by annual average air temperature. In this
study, in order to estimate the feasibility of the ground source heat pump system according to the local climate,
numerical simulation was conducted using the ground heat transfer model and the surface heat balance model.

Ground heat pump system,
Numerical Simulation,
Climate,

Heat Exchange Rate

The case study was conducted in the condition of Seoul, Daejeon, and Busan, In the result, the heat exchange rate

of Busan was 34.33 W/m as the largest in heating season and it of Seoul was 40.61 W/m as the largest in cooling.
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Table. 1 Simulation conditions

Calculation Tool FEFLOW + User subroutine

Location Seoul, Daejeon, Busan
Ground Heat Singlgolrttﬁgljz A
Exchanger(GHE)

Concrete Grouting

Initial AT 10°C
Limitation Temp. 5°C

Operation Condition

Domain 40m x 40m x 100m
Cooling : 6/1 ~ 8/31. 3 months
Operation Heating: 12/1 ~ 2/28. 3 months

09:00 ~ 18:00

Granite (A : 3.5 W/mK)
Initial Temp. 16°C

9.3 L/min

Soil Condition

Flow rate
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Table 2. Simulation Results

HER
(W/m)

Sum. | Win. | Sum. | Win.
Seoul 12.57 | 5341 | 140 | 2076 | 9.24 | 40.61 | 27.59
Dagjeon | 1291 | 6540 | 150 | 21.25 | 9.74 | 3743 | 30.89
Buasn 1487 | 66.19 | 160 | 21.71 | 1027 | 3445 | 3433
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Table 3. Calculation Result of Heat Pump COP
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