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Abstract The Korean government plans to establish large-scale horticultural facilities using reclaimed land to improve the
competitiveness of the national agricultural sector at the government level. One of the most significant corresponding problems
is the ongoing dependence of these facilities on fossil fuel, whereby constant heating is necessary during the winter season
to provide the necessary breeding conditions for greenhouse crops. In particular, high-level energy consumption is incurred
from the use of heating-related coverings with large heat-transmission coefficients such as those composed of vinyl and
glass. This study investigated the potential applicability of waste-incineration heat for use in large-scale horticultural facilities
by evaluating the hot-water temperature, heat loss, and available greenhouse area as functions of the distance between the
incineration facility and the greenhouse. In conclusion, waste-incineration heat from a HDPE pipe can heat a horticultural
facility of 10 ha if the distance is less than 8 km.
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Fig. 1 Simulated model.”
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Table 1 Analysis conditions

Fixed Parameters

Simulation Software
Modeling Size 10 ha
Heat Source Temperature 120(C)

EnergyPlus v.6.0

Terminal Unit 4Pipe Fan Coil System

Hot Water Temperature

Supplied to the FCU(C) Year-round 50°C

Internal diameter : 300 mm
Thickness : 8.5(mm)

2.0(W/m - K)

Pipe Diameter

Soil Thermal Conductivity

Variable Parameters
0 km~40 km
0.38(W/m - K)
0.026(W/m - K)
Cooling/Heating Case 1  Day : 22/Night : 18(High)
Setpoint of Case 2 Day : 22/Night : 14(Middle)
Greenhouse Crop(C) cyse 3 Day : 22/Night © 8(Low)

Distance
Pipe HDPE

Material  Pre-insulated Pipe

Table 2 The iron frame physical properties applied
to the simulation

Item Properties
Width 5.6(cm)
Thermal conductivity 58(W/mK)
Density 7,850(kg/m3)
Specific heat 465(J/kgK)
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Fig. 2 Heating load on the representative day of each
case.

Table 3 An accumulated heating load on the
representative day

Item Heating Load(MWh/day - ha)
High Temperature Crop 37.6
Middle Temperature Crop 342
Low Temperature Crop 29.2
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