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Utilizing public data to promote renewable energy supply
-Focusing on geothermal energy related data-
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Abstract Recently, the energy industry is implementing renewable energy supply policy to reduce energy
consumption. The purpose of this study is to build a database that can help promote the supply of geothermal energy
system to prepare for the increase of renewable energy demand and to develop a method to evaluate the possibility
of geothermal energy system installation by using database information. The data used in the study was reliable using
open data provided by national agencies. We obtained information necessary for the possibility of geothermal energy
system installation, constructed a dedicated database, and studied the method of calculating the geothermal well
capacity by using the database information. In the future, this study will establish a local environmental evaluation
standard and add information on other renewable energy to contribute to the activation of renewable energy supply.
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Table 1. Main Information for Building a Database
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Result
npit Annual Building & Ground Load SIN Graph Load & Ratio Graph
Sample Site 2 [ 1305
2= Z:E
T ootk =
Q‘xual (”"‘(9’“""“‘ — E 6557 w o
Input T 5 =
Mahgltnk 6,557 =
Heating Peak Load E =]
HP OP. ON 9 E E -
Time OFF 18 Coo Hesting
Cooling ON Jun-15 T
Season OFF Sep15
Heating ON Now-15 506355
Season OFF Mar-15 g "
@ . = Ao E;b 1
Ground Temperature L - b S E
CoP - o wmom
Coefficient of Performance 33 ¥ ’ (2) Input Result Unit Comment = ; E{; 262, 18008 497 -
s a q, 11612 W yearly average ground load ﬁﬁ %::: . A
Ground Thermal Conductivity = =l P 50862 W manthly ground load Aonaa "
& = & 173172 oW peak hourly ground load PP
Thermal Diffushity e R 000153 | o | ecire borse dmatertimns |
Tine - Rigy 0.1087! W fong teem (10 years puse) ’g‘g
HF Max Entrance Temp, i) = x R 0.09587 mEAW medium term (1 month pulse) 5 =
Ry a Ra 004413 W thort term (6 hours pulte’ 12
Hole Radius i e i L 61,013 m total borefield length ==E
P 00 L~ | | Hectie o a7 m/Hole barehole degth =i
L Comection et = [l Gl 1253 | = otal namber of berencler i
Total Length 520 Open | Down-stream| 177 & SOW, Gep-hil etc..
Hole spec. | Pipe LenthiTop) 5 m | vPe| upsweam | 1076 | m EGen etc. _
Pipe Lenth(bottom) 28 d. 1600 o Vinen calculating the peek koag BRuilmd  @OpentonTeme W Seuso
Fig. 3. The Capacity Design Tool for Open—loop Ground Heat Exchanger
Table 3. Case Study Results
T%?e Variables Base Type 1 Type 2 Type 3 Type 4
) model model model model model
variables
Cooling Peak Load 13050.93 11000
Heating Peak Load 6556.62 4500
Heatpump Operation ON Time 9 8
Type 1 Heatpump Operation OFF Time 18 17 Base
Building Cooling Season ON Time 20150605 42160 model
Load Cooling Season OFF Time 20150905 42052 Value Base
Heating Season ON Time 20151105 42313 model
Heating Season OFF Time 20150305 42068 Value Base
Coefficient of Performance 35 4 model
Type 2 Ground Thermal Conductivity 35 3 Value
Thermal Diffusivity 0.068 0.06
Thermal Hole Radius 100 120
Resistance Convection Heat Transfer Coefficient 1700 1900
Type 3 Ground Temperature 15 Base 20
model
Borefield HP Max Entrance Temp. 35 Value Base 33
Length model
Type 4 Hole Total Length 520 Value Base 500
Hole Pipe Length(Top) 5 model 4
Bore Hole Hole Pipe Length(bottom) 28 Value 30
Base
Result model Typel Type2 Type3 Typed
_ Total number of boreholes 1253 1024 1338 180 1309
using improved calculation method
Total'number of boreholes 160 131 160 160 160
using only peak load
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