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A study on thermal behavior of energy textile by performing in-situ
thermal response test and numerical simulation

1L

M2 S

rok

3 4% Lol HSE oliX HAEIYe] WX

o]# 3" Chulho Lee, 842 Moonseo Park, @452 Sunhong Min, AA3”, Jaechyeung Jeoung,
A

, Hangseok Choi,

1) ngietn AE=AL 8 ey} vhAlab A4 Graduate Student, School of Civil, Environmental and
Architectural. Engineering, Korea University

2) aEustu AFA3] 4 Fstat A4, Graduate Student, School of Civil, Environmental and
Architectural. Engineering, Korea University

3) A7 AdTYd ANkA A M9l Senior Researcher, KICT

4) s stal AF5A3] 3 F sk} B a9 Associate Professor, School of Civil, Environmental and

Architectural. Engineering, Korea University (241 # 2}:hchoi2@korea.ac.kr)

SYNOPSIS : A new geothermal energy source obtained from a tunnel structure has been studied in this
paper. The geothermal energy is extracted through a textile-type ground heat exchanger named "Energy
Textile” that i1s installed between a shotcrete layer and a guided drainage geotexitle. A test bed was
constructed in an abandoned railway tunnel to verify the geothermal heat exchanger system performed
by the energy textile. To evaluate the applicability of the energy textile, we measured the thermal
conductivity of shotcrete and lining samples which were prepared in accordance with a common mixture
design. An overall performance of the energy textile installed in the test bed was evaluated by carrying
out a series of in-situ thermal response test. In addition, a 3-D finite volume analysis (FLUENT) was
adopted to simulate the operation of the ground heat exchanger being encased in the energy textile with
the consideration of the effect of the shotcrete and lining thermal conductivity.
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Energy Textile

— )
TAYE ol

(a) LubAel g o9 di
a9 3 odA EaEd

oz

Ris

F 1L A AHER A EL i

~p | WC | s %9 A& Fkg/m)
= (%) (%) W C S G A5 | FAA | 534
o]t 44 65 194 441 1100 608 - 22.05 4.41
ATGIS 45 65 216 480 1042 576 40 24.00 4.80
¥ 2. A gel Abggk g el uiEH] (et 5, 2003)
@9 A FEH(kg/m')
h=] g_s =
/E3A W C FA BE
0.8:1 672 320 420 101
¥ 3. 38 Algel AFg3E Hd golyd v gy
&9 A & 2F(kg/m')
w ° = (25mm ©]3}) A
0.5 0.42 155 334 752 1047 1

W, C, S, G : water, cement, sand, gravel; W/C : water-cement ratio; S/a : sand-aggregate ratio; FA, BE : fly ash, bentonite
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X =4 A¥
FHEE(W/m-K)
T
A3 F 7
It AP E 1.63 2.11
A A E 2.35 2.53
ZAYE gold
(HF 5, 2003) L5 113
7% ghold wiet 3.09 4.30
3. OiL{X] HAEIQS| HdLRL HE
3.1 XM T
g ojue] sag e goly Alolo] 1y 59 o] oA @xetdE malsln dudty] vpo] L
oA EEeR A9 ddE Awe AA &Ml rbed FRAAsA 2Rl FLUENT= A
&3te] A st iAol AMEE Folze] F Aol 18melal UAM#o R AZdd 24 wjd= 74 st
AH2H 6). £ATYES FAE 10cm, 2old9 FA+ 20cm=zZ 7Hgsta Euglr] 8 o]yt MH X H
@e bem®E st At A dHE skl sfAlel ARR3E fsae|Eet gholde] A
Ers AUYANES B3 SAH A3 T 585 AEY dnk A ES gojd o EAAE AMEE e
iAol AREE BRI oF 21 3 59 #Zrh dud vlolx YE Fdste fAY £3EEE 0.1m/s
B ARESI o ks 20CTE YWEdS BASHES itk aflA S B o] FAYE An
o] dHEEe WE JFH FolZE £t Fed SRo e WsE HESAH
K 505¢cm N
mmn_é Z3e|= 7 oI =
| © © o & e o e
TS e
20cm 2}0|
1% 5 A A el AFEE BHE whd gy 6. Al dustr] 3k A
3E 5. FRE A ARE 3 S
T 2ol S E A sk 5
o) ©
(kg/m") 3640 3640 998.2 1000
48 F(J/kg K) 340 840 4182 2360
A EZE(W/m-K) 1.13 2.11 0.6 0.55
A4 A9 (kg/m-s) - - 0.001 16.1
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