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Abstract Recently, ground source heat pump (GSHP) systems have attracted much attention, according to the enhanced social
demand of renewable energy. GSHP systems can achieve higher coefficient of performance than the conventional air-source
heat pump systems by utilizing stable underground temperature. However, the initial cost of GSHP system is higher than
that of the conventional systems, especially, in the small-size buildings. Therefore, it is necessary to develop small-size ground
heat exchanger with low cost and quick installation. In this study, a unit-type ground heat exchanger was developed and
heat exchange rate was calculated by the numerical simulation. As a result, 27.45 W/m of heat exchange rate was acquired

in the condition of 0.5 m x 0.2 m X2 m unit.
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Fig. 2 Concept of simulation model.
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Fig. 3 Simulation model.

Table 1 Thermal properties of base case

Thermal Heat

Porosity Conductivity Capacity

(W/mK) MJ/m'K)
Granite 0.10 3.50 2.92
Concrete 0.001 1.50 2.80
U-tube 0.58 0.41 2.38
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Table 2 Simulation conditions
FEFLOW + User subroutine

Single U-tube 32 A
Bore Hole

Calculation Tool

Ground Heat

Exch: HE
xchanger(GHE) Concrete Grouting
. .. Initial AT 10TC
OperationCondition Limitation Temp. 5°C
Domain 40m x 40 m x 100 m
. 12/1~2/28. 3 months
Operation

09:00~18:00

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

Soil Condition

Table 3 Case condition

a d 1 Insulation Pipe total

(m) (m) (m) sheet(m) length(m)
Case 1 0.5 0.1 2 none 90
Case 2 0.5 0.2 2 none 45
Case 3 0.5 0.3 2 none 27
Case 4 0.2 2 none 30
Case 5 0.2 2 1.5 30
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Fig. 4 Simulation result(Case 2).
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Fig. 5 Comperison of HER and heat source temperature
(Case 1, 2, 3).
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Fig. 6 Comperison of HER and heat source temperature.
(Case 2, 4, 5).
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Table 4 Simulation results

Insulation  Average Total

(;‘1) (i) et HER  HER

(m) (W/m) (W)
Case 1 05 01 2 none 15.72 1414.80
Case 2 05 02 2 none 27.45 1235.25
Case 3 05 03 2 none 36.42 983.34
Case 4 2 02 2 none 35.02 1050.60
Case 5 2 02 2 1.5 36.03 1080.90
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