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Abstract

In this paper, RETScreen program model has been investigated to predict the economic
analysis for greenhouse and livestock facility. Load calculation result was 35.2[kW] of
greenhouse and the calculation result of livestock facility was 35.5[kW]. Also, a case study
of the RETScreen program indicated that the equity payback is 6.9 years for a greenhouse
facility and the equity payback is 9.5 years for a livestock facility.
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Table 1. Input parameters for peak load calculation

unit value

Aq 392.3 [m]
As 1983 [m’]
Qs 525 [W/m’]
fu 10

he 38 [W/m“C]
T, 20 [C]
Ty -49 [C]
f, 04

hy 02 [W/m’T]

Fig. 1 Exterior of greenhouse
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Fig. 3 Schematic diagram of greenhouse facility system
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Table 2. Input parameters of greenhouse facility system

Description Value
. Fluid 100% Water
Fluid .
Specific heat 418 [k]/kg - K]
Ground temperature 16 [C]
Soil  Thermal conductivity 092 [W/m - K]

Thermal diffusivity 0.043 [m*day]
Type SDR11

Pioi
ping Flow Turbulent

Table 3. Calculation results of greenhouse facility system

Description Value
Trench number 10
Total pipe length 14261 [ml]
Unit inlet temperature 10 [C]
Unit outlet temperature 89 [T]
Heatpump COPh 40
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Fig. 4 Interior of hoggery
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Table 4. Resuits of peak heating load of livestock
facility system
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Table 5. Financial analysis of greenhouse facility system

Cooling Heating
kW] kWl
Radiation 1.0 -
Heat
transmission 16 60
Animal heat 197 22.0
Ventilation 132 -
Indoor Circulater
Indoor('geonép)erature
A AT
—_—
‘\; Pump
= (35C~407C) . ~
Hoggery 3= -—
a Heatpump
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Fig. 5 Schematic diagram of livestock facility system
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Description Unit Result
. 1,000KRW 33,000
Initial cost 5
1,000KRW/m’ 166
Annual oil cost  1,000KRW/m’ 2
Annual power 1,000KRW 1,000
consumption
Annual saving 1,000KRW 4,150
Simple payback year 105
Equity payback year 69
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Fig. 6 Cumulative cash flows of greenhouse facility
system[Equity payback]
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Table 7. Financial analysis of livestock facility system

Description Unit Result
1,000KRW 44,000
Initial cost 5
1,000KRW/m' 133
Annual ol & -y o g 2 76
power cost
Annual power 1,OOOKRW 1,500
consumption
Annual saving 1,000KRW 4,100
Simple payback year 169
Equity payback year 95
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Fig. 7 Cumulative cash flows of livestock facility
system[Equity payback]
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