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# 1

Fixed Parameters
Simulation Software EnergyPlus V.6.0
Modeling Size 10 ha
Heat Source Temperature Power Plant 20C

Incineration Facility [120TC
Terminal Unit 4 Pipe Fan Coil System
Water Flow Rate Power Plant 500(kg/s), 0.5(m'/s)

Incineration Facility |Variable
Hot Water Temperature Supplied to the FCU(C) [Year-round 50T

Pipe Diameter Power Plant Internal diameter
500mm

Thickness : 8.5mm
Incineration Facility |Internal diameter :
300mm

Thickness : 8.5mm

Soil Thermal Conductivity(k) 2.50(W/mK)

Variable Parameters

Distance 1km ~ 16km

Pipe Material HDPE Conductivity 0.38W/m - K

Pre-insulated Pipe Conductivity 0.026W/m - K

Cooling/Heating Case_1 Day : 22 / Night : 18 (High)

Setpoint of Greenhouse|Case_2 Day : 22 / Night : 14 (Middle)

Crop(*C) Case_3 Day : 22 / Night : 8 (Low)
ol =& EUE dHAs 2l 2 2749 d SlEFE AR A, v AE 9 A wE Had
E4 25 W32, & 1o TAIE vkep Zo], wd s w4 A dAHoR ARt S wEr &5t
st A% wolrl, ot Al WANRYE AN A8X7H Ao o o] LulFrr) ve px
XS UEhE ATo8 & WstA 227t fhadte Aow dddn
g F AR 2F AgTE soldel mEt 2EHTE 19T~20TE & RS Houx ged, ol &
Ao A ALESE Wb 2u4e] f5Fo] Wol (500kg/s) EY FA7F ol aTS FIA AT olssidE
= i

rlo
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4 s evsd 9 AblARe eE 2A(RE, T, A6 e &
o] Wstelr] wel, AulAEe] LEE weste] wizel AQ 2 Az

x 2
A& 99.84 ~ 319.85 kg/s
HDPE o 131.69 ~ 357.13 ke/s
e 155.41 ~ 384.62 kg/s
A& 87.83 ~ 123.92 kg/s
ol =L 119.26 ~ 159.66 kg/s
e 142.87 ~ 186.19 ke/s
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# b5
Initial investment cost HDPE Pre-insulated Pipe
Tkm 10.762.194 11.809.078
2km 11.524.388 13.618.156
4km 13.048.776 17.236.312
6km 14.573.164 20.854.468
8km 16,097.552 24.472.624
10km 17.621.940 28.090.780
12km 19.146.328 31.708.936
14km 20.670.716 35.327.092
16km 22,195,104 38.945.248
X6
Initial investment cost HDPE Pre-insulated Pipe

Tkm 314.254 878.283

2km 628.508 1.756.566
4km 1.257.016 3,513.132
6km 1.885.524 5.269.698
8km 2.514.032 7.026.264
10km 3.142.540 8.782.830
12km 3.771.048 10.539.396
14km 4.399.556 12,295,962
16km 5.028.064 14.052.528

TR 27N od At e, =
2 Mo BASAL, 4788 Ay
A},

EdEHE dFe] e W HDPEX
=i Xe) _%

FEE % A E

EXE upel zFo], 3,000RT Heat Pump A Fd =

|28 1,2109/kWhell 41.99/kWh 718 & H

)

2 IRTY 3.5kW
= Uehgy
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Aol AAYd g RUAE QRS
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Outlet Temperature [°C]

80

Thermal Losses [MWh]
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Distance
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Pre-insulated Pipe(Low)
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Distance
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Distance

—=Pre-insulated Pipe(Low)
——Pre-insulated Pipe(Middle)
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Distance
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=== HDPE (Low)
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140,000 -
120,000 -+
100,000 -+
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Total Operation Cost [ $ ]

20,000 +

= Pre-insulated Pipe (Low)
—&—Gas boiler (Low)

= HDPE (Middle)

= Pre-insulated Pipe (Middle)

Gas boiler (Middle)

== HDPE (High)

1km 2km

akm Bkm Bkm 10km
Distance

12km
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- 400,000
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Total Operation Cost [ $ ]

= HDPE (Low)
N Pre-insulated Pipe (Low)
—a—Gas boiler (Low)

800,000
700,000
600,000
500,000
400,000
300,000
200,000
100,000

s HDPE (Middle)

mm Pre-insulated Pipe (Middle)
- Gas boiler (Middle)

m== HDPE (High)

1 Pre-insulated Pipe (High)
~#-—Gas boiler (High)

1km

2km

4km
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Distance
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1,400,000
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