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A Study on the Thermal Characteristics of Jeju type Ground Heat
Exchanger for Ground Source Heat Pump System applied to Jeju
Island
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Abstract This study summarizes test methods and evaluation methods for examining the thermal
characteristics of Jeju-type ground heat exchangers (GHXs) installed on Jeju Island, and analyzes the
ground temperature and thermal characteristics of ground heat exchangers installed in various regions
by using thermal response tests (TRT). Jeju Island is composed of volcanic rock layers, and the
groundwater flow is well developed. A Jeju-type GHX can be installed up to 30 m from groundwater level
after drilling a borehole. The ground heat exchanger has a structure in which several pipes are inserted
into the borehole. In order to examine the characteristics of the Jeju-type GHX, tests were conducted
on ground heat exchangers installed in four places on Jeju Island (Pyoseon, Jeju, Namwon, and Hallym).
As a result of the analysis of the Jeju-type ground heat exchanger, the ground circulating water
temperature stabilized according to the heat injection, depending on the installed location, and was
formed within one to three hours. The ground heat exchanger capacity in Hallym was highest at 73.4
kW (cooling) and 82.8 kW (heating), and the Jeju-type calculation was lowest at 34.1 kW (cooling) and
23.3 kW (heating).
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Fig. 1. Photograph of Jeju type GHXs and rock
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Fig. 2. Schematic of an in-situ TRT apparatus
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Fig. 3. Location of test beds in Jeju island
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Table 1. Parameters of tested Jeju type ground heat exchanger

unit Site 1(Pyoseon) Site 2(Jeju) Site 3(Namwon) Site 4(Hallym)
Groundwater level m 80 35 67 48
Grouting m 50 35 50 50
Borehole length m 110 65 90 75
ipe diameter & number in/out 25A8EA) 25A(8EA) 25ABEA) * 50A(IEA) *
pip 25A(8EA) 25A(8EA) 25A(8EA) 20A(8EA)
Pipe material - PE Pipe PE Pipe PE Pipe STS Pipe
40 “ | ——LsT
5 | T mean _ 354 —— T_mean 1
——— Flow rate s ——— Flow rate E
a 28.2°C /”' 1 200 N a f—;‘ 2008
5 —Q, //- 3 g - ?;'
£ 2 = {1608
[ - 160 2 2 |
S5t = .3 254 27.8°C F g
et | 22 = [ £
g 0l 53.7kW| |0 — E 201 440 ~
" | 39.3 kW s r [39.9 kW] | £
15 |1ss°c 27.3 kW o0 8 15+ 120 o
i . 4 : . o
(o7 = i
11.9 kW o o
10 T T T T T T — 0 T T T T
o 100 200 300 400 500 600 700 o 100 200 300 400 500
time (min) time (min)
(a) site 1 (b) site 2
40 40 280
= —— LST eo — LST
—— EST 1 —— EST e
35 - — T_mean 35 ——— T mean — 240
——— Flow rate z =
=) = 8., | =3
— 3 — 9 2
2 = 2 =
=
& I 2
8— & @ -1 E
g s £ =
= § 2 H
. 20 =
o o
1

time (min)
(o) site 3

time (min)
(d) site 4

Fig. 4. Variation of the circulation water temperature, Qi,, flow rate with operating time
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