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An Experimental Study on the Thermal Performance Change of
Horizontal—type Geothermal Heat Exchanger with Long—Term Operation

Kwang—il Hwang®, Sang—woo Woo', Joong—hun Kim"™, Gi—young Yang™, Seung—ho Shin™"

Abstract :

The purpose of this study is on the performance evaluation of horizontally

installed GHEX(Geothermal Heat EXchanger, HGHEX) which has been operated for 5 years

successfully. Followings are the results.

Firstly, in summer season, on Aug. 2000, 33T

water was flowing out from HGHEX with continuous operating method, and 27~29C with
interval operating method on Jul. 2005. But 2.5~3.0C temperature differences are gained
from HGHEX. Secondly, in winter season, on Nov. 2000, 25C water was flowing out from
HGHEX with continuous operating method, and 13~15C with interval operating method on
Jan. 2006. But with each operating method, only 0.1°C and 0.7C temperature differences
are gained from HGHEX respectively. As the conclusion of this study, at the point of
continuos operating method, seasonal balance of heating and cooling loads, and at the point
of interval operating method, balance for geothermal restoring time respectively must be
considered for better system performances.

Key words: Geothermal energy (A 89l 7]), Temperature Differences(=%2}),
Horizontal—type Geothermal Heat Exchanger(HGHEX, 383 A€ g7))
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Table 3 Operated time table in 2005

) - ey B . HGHEX for
B AdAdss sas 4 dxd A A Date Time Fl BFL
712v& A2l Table 13 2o 05:00~06:00 oft On
Jan.1~Mar.8
19:00~21:00 Off On
Table 1 Measuring periods 09:00~10:00 On Off
11:00~12:00 Off 0
2000 Jul. 31 ~ Aug. 3 -
Summer Mar 9~ Aug 21 12:00~14:00 On On
— I~ Aug.
2005 Jul. 26 ~ Jul. 29 ar g 5001800 o o
2000 Nov. 6 ~ Nov. 9 . .
Winter 18:00~18:30 off On
2006 Jan. 23 ~ Jan. 26 19:30~21:30 Off On
Aug.21~Sep.20 | 13:00~15:00 Off On
Adwslr)e Q.&T LxE =Ha7] 9a o Sep.21 18:00~18:30 Off On
%iCH(ThermO COUple)'E“‘ 157“ } Eﬁ‘7] QE‘ Sep.22~Nov.15 (1);20~?’;22 gii gn
o YETol AL AAFYoN 108 GUE = L e -
Jaodnh ma f2ag SA%0 Astel T
:00~11: n
Ao 2u &% Zy uA XS Nov.16~Dec.5
%‘7"} L}O ' 71 ikl ‘:0 28t 1 ovRTEeEY TR 00~15:30 | Off On
A fe) 2 #ZIE= o
1 &= HolH g A5l 18:00~18:30 off On
04:20~06:20 On On
3. M=EH &3 ¢ nF 11:00~11:30 oft On
Dec.6~Dec.17
15:00~15:30 Off On
3.1 XNEAIAH 71EA|2te] wist 18:50~20:50 On On
02:00~04:00 On On
%;g__g_ X]% l—/_\‘%o 7}%_ i7]°] 20001/:101]‘;_ 07:00~08:00 On On
Table 20“ Xé\j/]"i 3\3’+ @_’01 /‘]lﬂ‘o“: A 2417_] Dec.18~Dec.30 | 11:00~11:30 Off On
15:00~15:30 Off On
o] 2 A& AdAL AAEY ae =
| § ”'j = = ]; ? - 1+ 2005 19:00~21:00 On On
= Al AH Z = Al 7
2096 b léoﬂ - ]—‘ = “Zﬂ = On, Off ]7] *Working condition at out of time band is "Off".
AL Adsiolon 7k 7jzbE AjtdE

A 2FAZEL Table 33 Table 4o A&

Table 2 Operated time table in 2000

. HGHEX for
Date Time
F1 BF1
Jan. 1 07:30~08:00 Off On
~ 08:00~19:30 On On
Dec.31 19:30~20:00 On off

*Working condition at out of time band is "Off".

Table 4 Operated time table in Jan. 2006

HGHEX for
Date Time
1 BF1
02:50~05:10 On On
06:50~09:10 |  On On
Jan. 1
. 10:50~13;10 On On
Jan.31 13:50~15:10 On On
18:50~21100 On On

*Working condition at out of time band is "Off".

3.2 5tE7| ME5™ €1

59 7 847l 53717 kel
w 2A& Table 59 2T
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Table 5 Daily outdoor conditions in the summer

2000 Jul. 31 Aug. 1 Aug. 2 Aug. 3
Tuay,ave 25.3 26.3 28.8 28.3
Hyay,ave 68.0 69.5 59.8 61.6
2005 Jul. 26 Jul. 27 Jul. 28 Jul. 29
Taay.ave 27.6 27.0 23.1 25.4
Haay,avg 68.4 72.5 89.9 76.9
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Fig. 3 Hourly outdoor conditions of a day
among the swrveyed period in the summer
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Fig. 4 Temperature variation of HGHEX
in the summer of 2000 and 2005
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Fig. 5 AT variation of HGHEXr in the
summer of 2000 and 2005
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Fig. 6 Temperature variation of HGHEXgm
in the summer of 2000 and 2005
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Table 6  Temperature differences in the summer

HGHEX for Date TDumax TDhia TDuvy
Fl 2000.Aug.1 4.0 0.0 2.5
2005.Jul.28 3.1 0.1 2.7
2000.Aug.1 3.7 0.3 2.1
BF1
2005.Jul.28 3.6 0.0 2.5
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Table 7 Daily outdoor conditions in the winter

2000 Nov. 6 Nov. 7 Nov. 8 Nov. 9
Tay.ave 13.0 9.8 2.7 4.9
Haay.ave 48.0 50.3 42.5 37.5
2006 Jan. 23 Jan. 24 Jan. 25 Jan. 26
Tay.ave —4.7 -3.1 -0.7 0.2
Huayave 45.4 42.5 47.4 62.3
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Fig 8 Hourly outdoor conditions of a day
among the surveyed period in the winter
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Fig. 9 Temperature variation of HGHEXg; in
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Fig. 10 AT variation of HGHEXr in the
winter on year 2000 and 2006
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Table 8 Temperatwe differences in the winter

HGHEX for Date TDumax TDwin TDavg
- 2000.Nov.8 0.5 0.0 0.1
2006.Jan.24 1.8 0.0 1.5
BF1 2000.Nov.8 0.9 0.0 0.1
2005.Jan.24 1.2 0.0 0.5
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