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Research on Construction of Complex System Produced Farm Products and Energy

-
Tatsuo TANI

Abstract

Not being used farmland increases, the dilapidation and the environmental disruption of land have been happened
in our country. Furthermore, agricultural production methods such as plant factories using a lot of energy have been

The new business model named "Complex System Produced Farm Products and Energy” has been proposed and
discussed in this paper. With camation cultivation as model, authors have analyzed profit and loss balance,
greenhouse gas reduction rate about greenhouse with photovoltaic power generation system rated capacity from 10

to 30kW.

As a result, it was shown that the greenhouse with the photovoltaic power generation system was effective for

conventional greenhouse than competing definitely.
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Table 1 Specification greenhouse

Items Contents
W:20m
Size of large greenhouse D:50m
H:8m
Acreage 1 ,OOOmZ
Life 20years
A type oil consumption 4,000¢/year
Electric power consumption 6,000k Wh/year
A type oil prices 62yen/
Purchases of electric power 24yen/kWh
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Table 2 Photovoltaic power system

Ttems Contents

Rated capacitates of system 10~30kW

Type Grid connected power system

Type of solar cell module Polycrystalline silicone solar cell

Rated capacity and
65W,14.0% (0.4mx1.2m)

efficiency
Integrating factor 0.7
Life 20years
Sales price of surplus

p 48yen/kWh
electric power
Purchase price of shortage

24yen/kWh

electric power
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Table 3 Carnation cultivation conditions

[tems Contents

Number of year to
2 times
harvest

Planting season From November to March

From May to July (first shipment)

Harvest season From September to November

(second shipment)
150,000/year

Number of total harvest

Price 10~ 60yen/flower

>12°C (planting)
>8°C (cultivation)

A oil supply conditions

Electric power supply >12C
conditions <28C
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Table 4 Conditions and amount required

Items Contents

Construction cost of greenhouse | 40 million yen

Grant rate of greenhouse 50% (20 million yen)

Borrowing interest 3.7%
Repayment period 5~20years
Maintenance cost rate 1.0%

Price of seedlings 500,000 yen/year

Price of fertilizer 200,000 yen/year
Price of work 500,000 yen/year
Price of water 100,000 yen/year

Price of energy
. ] 400,000 yen/year
(A oil, electric power)

* Cost of photovoltaic power
600,000 yen/kW
system

* Grant rate of PV system 1/3 (200,000 yen/kW)

* Maintenance cost rate 1.0%

* for PV system
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Table 5 Investment energy amount and price

Surplus amount of electric
A type oil
power
Menth Balance(yen)
Electric Amount of
Price(yen) Price(yen)
power(kWh) consumption{L)
1 =270 -6,475 802 49,720 -56,196
2 -166 -3,983 716 44,374 -48,357
3 19 890 770 47,715 -46,825
4 484 23,238 194 12,029 11,209
5 846 40,588 0 0 40,588
6 976 46,852 0 0 46,852
7 993 47,649 0 0 47,649
8 1,110 53,275 0 0 53,275
9 855 41,022 0 0 41,022
10 402 19,309 0 0 19,309
11 -166 -3,980 719 44,575 -48,554
12 =272 -6,537 800 49,587 -56,124
Total 4,810 251,849 4,000 248,000 3,849
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Table 6 Repayment amount to payback period

Repayment amount( X 10,000yen) | Total repayment( X 10,000yen)

Payback Greenhouse Greenhouse
Greenhouse Greenhouse
period with PV system with PV system
5 year 474 569 2,370 2,845
10 year 274 329 2,740 3,290
15 year 207 249 3,105 3,735
20 year 174 209 3,480 4,180
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(Greenhouse with PV system, 10 year repayment period)
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Table 7 Income amount by installing PV system

Types Income amount

Only greenhouse Oyen/year

With PV system

3,849 yen/year

(10kW)
With PV system
506,461 yen/year
(20kW)
With PV system
1,024,046 yen/year
(30kW)
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Table 8 Replacement rate of energy

Types Replacement rate
With PV system .
=21%
(10kW)
With PV system .
=41%
(20kW)
With PV system .
=62%
(30kW)
5.5 CO, HiliF =

# 9 IRERARE & PV {F X IRE OEM 00, HrHR A1
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Table 9 CO, gas production rate

CO, gas production CO; gas reduction
Systems
(tone/year) rate (%)
Conventional greenhouse 14.17 —
Greenhouse with PV system
10.2 28.2
(10kW)
Greenhouse with PV system
8.1 432
(20kW)
Greenhouse with PV system
6.0 57.9
(30kW)

Basic unit ; A type oil: 2.71kg/t, Commercial electric power:
555g/kWh, PV system: 45g/kWh
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