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Development of High Peformance Geothermal heatexchanger
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Abstract : Geothermal heat exchanger(GHEX) is a major component of Geothermal heat pump
system(GSHPs). In Common, We use the vertical type GHEX in Korea. But vertical type GHEX needs a
high cost for installation, because of drilling the hole which has 200m depth at max. So, We
suggest the use of horizontal type GHEX. When we construct buildins, We excavate the ground and
we can install the horizontal type GHEX at the excavated underground. It's very cheap and
convenient method compare to vertical type GHEX instaliation.

This study is pefor;ned to estimate the peformance of horizontal type GHEX and to analyze effects
of heat exchanger types and undergroundwater. As the result, slinky type GHEX has a 66%
efficiency compare to vertical type GHEX and mat type has a 201% efficiency at the
undergroundwater zone.
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Fig.2 installation of GHEX
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Table 1 Thermal'conductivities'of'GHEXs
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=8 | X8 Oyl
(W/mK) |
Slinky 224 | 66%
Extended Slinky 2.08 62%
U 1.78 52%
SRSBIRIIF)| 340 | 100%

4923 8% AFLEW|E $4Y v
dH=gol 43 A7 vehie, ole Al
B4 O OR g, 24 YEd BE AFeE
o Aol e Hoz WoEL. wHehy £
W5 Fol/l AAE R A2AY T, 2o
Mol AAshe Ro) Fasht

3.1 Azl 7
ey dugrls AR 29 dass soe
At o] e L5 4SS VU £ Yo

Table 2 Spec of installed Mat type GHEXs
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Table 3 Thermal conductivity of Mat types

S8
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(W/mK)
Case 1 4.54 134%
Case 2 6.84 201%
S ES K- 3.40 100%

*1‘3@401]’4 MEY XFdudrls AFEY
< QuPPFTE 2= AL & 4 Jdut. olHY A
T%E@JH AT ANke] EEA B oplg ¢
wggol Ty 2498 A Fo dEAT 3
Hole B2 gL ve= AL ¢ £ Yo, =% 2
< WEY AFFudrizgt xetx Case 10 ui3|
Case 29| dugAdFo] 66% 7} &AHgomRE X
8 #Eol e AY dEAY APl 5
ELEEt

4. € E

dFd £33y AFdadrid disto
2 APAES BH 4T
o= 2

1) 37 Ff° +9E AFErE A
e kg 23, £33y AFIudrie vws)
il Z}Z} 52%, 62%, 66%9] YA TS YeRHU
Uzt 3] Stinkyd 9 %ol & 27%xe R2
Uehon 4s5agds Al XA RASA9 o
of frefsliol & Aoz wadd

2) EY EuV|§ HE3 +HYANFEuy]
€ Mdstoq Adrzt de 24 gle A9 dig
o APLEE T 4%5E WY, o 2AE

| LR
& B 2 Ane

TAY AFAnEr9 vuEtd st s B¢
e ¢ 134%, A7t e AFdde & 201%=%
=4 veidt. 94 A& U8 € Slinkyd A
ZdT@710) vlE Aol ¢5HAT HEY Aug
71e AEoez FAE At X o &4d ¢
H7b 33 7|3 A o] desioz 3§
Ax A&HA A7/ HeF Ao g,

3) o443 ol 3y AFIEARLEr|Y HFHs}
g AAE A3 8271 2 gad A SedAE
HEAMo] & Aog wdsHy 53 dF, EEAY
o] ANHFAIT Ao T sl AL ¢ i H
g0 §& AHE 92 4 g AoE sluET

B A3E 33 14T 217}%1 T3y AFEAng
719) A7bsAdE #Qsiolon 5 ALsE A8
TFZESIRY AAT A9 HFEAET AA7H
g F714Q A7 HIkg P dF ol

% 7]
2 avE aaRer

A Ao A] 7| 2 HEAY &
A=Y

Aksh AR Ao 2] dlEf 2l
T3 FHHNH o]

&0 28

Mo

[1] ASTM(1992), Standard Test Method for
Determination of Thermal Conductivity of
Sotl and Soft Rock by Thermal Needle Probe
Procedure, American Society for Testing
and Materials, D5334-92.

[2] Austin, Warren A. I(1998), Development of an
In-Situ System for Measuring Ground Thermal
Properties, Masters Thesis, Oklahoma State
University, Stillwater Oklahoma.

[4] EPRI, NRECA, IGSHPA and (klahoma State
University(1994), Closed-Loop Geothermal
Systems: Slinky Installation Guide, Oklahoma
State University, Stillwater Oklahoma.

[5] IGSHPA and Oklahoma State University
(2000), Closed-Loop/Ground- Source Heat
Punp Systems: Design and Installation
Standards 2000, Oklahoma State University,
Stillwater Oklahoma.

[6] Incropera, Frank P. and Dewitt, David
P.(1996), Introduction to Heat Transfer,
John Wiley & Sons.

[7] Kavanaugh, Stephen P. and Rafferty,
Kevin(1997), Ground-Source Heat Pumps:
Design of Geothermal Systems for Commercial
and institutional Buildings, ASHRAE.

- 473 -



