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ABSTRACT KEYW ORD
. Hete K| g A|AH
Purpose: Open-loop geothermal systems can be expected to have higher performance than a closed-loop H1|O1E?I B
o

geothermal systems. However, performance of open-loop geothermal systems are significantly affected by — x|sp29
hydrogeological conditions such as porosity, permeability and groundwater temperature. In addition, clogging
occurs due to floating particle in the well in case of long-term operation. Therefore, it is necessary to develop ~ Open-loop geothermal system

technology that ensure stable system performance and preserve hydrogeological conditions in the ground. Method:

Paring technology
Groundwater level

In this study, pairing technology between diffusion well and supply well was developed in order to maintain stable
system performance and minimize the influence on the underground environment. In this paper, underground water
level and temperature were calculated according to operation of system with the pairing technology. Performance of ACCEPTANCE INFO

the system was compared to that of standing column well(SCW) geothermal system. Result: During heating
operation of the system, groundwater level increased to depth of the pairing (- 1.5 m), but operation was not stopped.

Received Mar 7, 2018
Final revision received Mar 29, 2018
Accepted Apr 2, 2018

Finally, S.COP of two-well pairing system and SCW geothermal system was 2.71, 2.79 respectively.
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(b) Two-well Geothermal System using a Pairing

Fig. 1. Groundwater level variation with system operation
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Schemetic diagram A Well inside B
Well 1 -1.5m —|:
-10m h. 4
" y
Well 2 Well 3 Well 4 Well 5 50m @
] : Heat exchanger . : Heat storage tank
. : Heat pump @ : Circulation pump
DEJ : 3way-valve @ : Submersible pump
O : Thermal sensor ‘ : Flow meter
Fig. 2. Experimental equipment overview
3. AEI%I 7 HR 5'4 Hol.uu.l Table.2 System configuration equipment specification
System parts Specifications
3.1. A" A Heat exchanger Heat exchager capacity 104.6kW
) o - N o - Heating capacity 88.2kW
Fig. 2:1_: AlA~E O] @ & & YepiTH B4 Ho]g] X F A G [ Cooling capacity 84.5kW
AR F A7) (Well 2 - Well 5)9] Fo= A ARS /g st3ith Heat Storage tank Capacity 3094L
B4 fojg] AE AAHLS Aok AEFe 44 A Circulation pump Power 1.5kW
200mm, Zo] 250mo|H, & AL AAstE 4TS Well 2 Submersible pump Power 3.7kW

oF Well 3 Ato]&}, Well 42} Well 5 Atoell Az|stdct, ZH2F9]
TS A4 125mm, Zo] 15me|th AAHIE Well 3 ~
Well 58] A& 50m A Hef AX]stt.

SCW 21g A AR 5hto] 2] F 7 (Well 1) &2 A| AR o] 4
A= Th Well 19] 217-2 200mmeo] ™, Z o] 500m o]t} A3
Hx= AX 50m Aol AR5t

Table.1 Well specification

Well character | Well 1 | Well 2 | Well 3 | Well 4 | Well 5
System SCW Two-well
Heat source Groundwater
Diameter (mm) 200
Depth (m) 500 250
Well connection - Connect Connect
g?z:rrrll%%er (mm) B 125 125
Pairing length. } 15 15
(m)

E AA"He] H8H dug7|(Heat exchanger), S|EHI
(Heat pump), SE=x, AP EE, &P Al SEE Fig. 29
Schemetic diagram A F-2of ettt 547 mlojg 24 5]
Egz A" SCW 4 S| EFHIE AAHE ZH% stUE
TH5to] ARESHA EW, F x| A o] BSPIAPA] ZH2H] Al
do] FAlof *AHE. B3, A FeHE 6] €|
SIEFZ A AAET A HIE FAALGY AEF-E AHESH

o Al28E FAISHE 71719] A2 Table 2 off WERAH.

3.2. A9y
3.3.1. Al AH & 4HH
B Ao A= A AH 7ol 2 2|5l FA o] 71&2] A
st 24 5945 AEet, B4 woly Ad Aad el 4
F4 Ao A 9

ARt Table 38 A 0] £AZAS LrERY o}, B4
1l

g ol A1 A 2" SCW A E Al A" £Ex A2k
(45C £3°0)of wet Al 2g]o] 20 A2 E wHEettt. o] uf,
T AGALE S T2 Aol T fEERdoR 2ddEH &
+4 Holy Ad Aade F A9z (2017.10.01. ~

2018.01.24) Bt 4 E FARE HASA7| = HA 0= F 3
7Fx1 9] LAHH (Mode 2 ~ Mode 4)0.2 &A=} o 7] A,
Mode 2+ Well 32] A& 50m A|FolA dU5+5 45t 4
DA S Well 29] A& 250m | Ho R FYst=
A o g @AM E T Mode 4= Well 4014 4=, Well 594 =
A5, Mode 5= Well 5014 F 4=, Well 4014 Fst= 4]
oz AAdo] FtEHT, SCW A g AlAHe A7 7 5ot
Mode 1 o2 A|A"lo] 2 E T Mode 1 B4 Well 12
A= 50m Ao A AsteE Fota A shd Aot thA
Well 1°] A& 500m 2] 02 FQ]oh= Alolnt, 7 22+

o w2 7}H5A|7]4= Table 40l UERH AT}
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Table.3 Experiment condition E’.?—}ﬂi Ol%ﬁ}% HH‘?’J’ LH—]?‘OHH @45}9&‘—4’. II}E}H, /\]—/lEé]

Element Condition o] v 7FgAlelE Alste 2&7f obd B Wi 371 E7t
Building type Library Z-8ct AAE 7FEA] Well 29] AoH-9: o8] Ax
Temperatine s - (-1.5 m)E ol 2t -0.8 m7hA et shAw 414l
l]\D/I:((?rfl?r(Iil iictat exchanger flow set 3001?}’)m Astrrt #Hold S Foll g e ol sote] FUR Y AL
Maximum heat pump flow set 240lpm TAeEA] ghortt. Well 3(F47) 9] 25+ A4 7HeA] 2%
Maximum load flow set 250lpm HI ) 17.1CoflA A& 14.1C 2 et} A|2H 75 A]

o B er 15.6CE Lepdrt.
Table.4 Experiment period by operation method

System Operation Supply Diffusion Open.ltion
Mode Well Well Period = Well 3 Temperature (°C) ©  Well 2 Groundwater level (m)
2017.10.01 20 50
SCW Mode 1 Well 1 Well 1| 2013 01‘ 24
Mode 2 well 3| well 2 | 2071001 170 : ‘0
Two-well 20180101, o H\Hf\/’\y [\/_\/\ s
pairing Mode 3 Well 4 Well 5| 2018.01.30 E ' g
2017.12.01. £ 120 00 T
Mode 4 Well 5| Well 4 | 5050550 5 ‘ . %
3 E: B
& Sle.lwaydethJ =
3.3.2. Hlol" &4 9 24 70 i 0
25 W0} 2] A28 9] FEol w2 A5k Wk 5
Q7] Sotol Aol chol | A2 Aafe] 1 10
o b o = 10/12 10/13 10/14 1015 10/16 1017 10/18
2 dlole] stk 109 12957 109 17 OE A Well
- Da;
2FW e AstreE wEStgon, 19 18R 193 )
- - ig. 3. Groundwater temperature distribution an round water leve.
A Well 5G14) 2] 2514912 %és}aiu}. ¢ 4 g

during Mode 2 operation
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AT (EWT, Entering Water Temperature) 2 A28 A5 ol = sl gl Holel Al (-
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AlZ=(S.COP, System. Coefficient Of Performance)& H| w5} 2 olria] Salt. = sol s ot A shmo] oo wiarat
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Fig. 4. Groundwater temperature distribution and ground water level
4.1, AspATA el 2 Aste] D As L& during Mode 3 operation
Fig. 32 2017d 10¢¥ 1297 & 18U7t2] 2] B4 Hlo]d 7 To]gS B3} 2|a14-0] S-E o] BHAE Ao A AH] JHE
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Fig. 5. EWT and S.COP
November

of SCW and two-well paring system in
S EWT(SCW) AEWT(Two-well) ¢S.COP(SCW) 8S.COP(Two-well)
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Fig. 6. EWT and S.COP of SCW and two-well paring system in
December
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Fig. 7. EWT and S.COP of SCW and two-well paring system in
January
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