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Abstract

The development of utilizing solar energy is of common concern to all mankind. We developed a photovoltaic
power generation system as an independent type power supply for a water irrigation system for agriculture. The
common arrangement, where solar energy is finally stored in batteries has various disadvantages.

In this research, to aim for a high increase in efficiency of agricultural production, we develop an autonomous
photovoltaic power generation system without batteries to overcome the disadvantage of the usual system, and we
construct the internet supervisory remote sensing of the environmental data in the green house by Wireless-LAN and

agent system. Furthermore, an automatic water irrigation with water irrigation system based on the amount of

required water for the crop was built.
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Fig.1 Schematic diagram of IT farm
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Fig.2 Wireless Network Systems
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Fig.3 Web interface of the IT farm.
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Table.]l Spec of the Photovoltaic system.

Pmax 108W, Vpmax 33.8V,
Ipmax 3.20A, silicon single
crystal, 10modules

PV modules
for pumping system

Monitor PV module for

350mA - 1.4V
frequency control
Inverter 400W
Pump 200W,induction motor
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Fig.6-(c) Hourly changes of voltage and current in fine day
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Fig.6-(d) Hourly changes of inverter frequency and electric
power in fine day

X6-(d) BELEIROBHZE (WK

80 ——
70 1 800
60
i 600
e 50 "E
g | s
& 40 H
2 - 400
B 30 I . - o
20 Y . - 200
e
10 / \v] “J&
P — : B |
o (=3 (=] f=3 o Q (=3 f=3 f=3 o f=3 (=] o
& & @ = < e e < 2 @ = < 2
g8 § 8 8 8 8 8 8 8 & g 8 8
2 5 8 & ¢ % 9§ 9 § 89 908 5 03
Fig.6-(a) Hourly changes of inverter frequency and total
irradiance in fine day
N SN N, . =N R ==
X6-(a) SRS B & BEORERIZEL (1 KR
80 1.0
70 Er ] AADAAAMAL 09
Eb
- 0.8
60
0.7
g 50 - 06 'z\,;
40 05 -
= B
B 30 Y - 04 R
Y 5 i 03
20 H |
4 l | - 0.2
10 ; 01
Q T _,_‘J i 4 ¢ t - T 7 0.0
8 8 8 8 § 8 8 8 8 8§ 8 8 8
=) a S < =3 =] =] =3 & & =} =1 =3
@ @ < =4 <@ = e & < < < 2 2
g 53 & 8 g o & g & 8 8 & 8

Fig.6-(b) Hourly changes of inverter frequency and pump
discharge rate in fine day
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Fig.7-(b) Hourly changes of inverter frequency and pump
discharge rate in cloudy day
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Fig.7-(c) Hourly changes of voltage and current in cloudy déﬁj
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Fig.7-(d) Hourly changes of inverter frequency and electric
power in cloudy day
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Table.2. Result of water-pumping system operation
under two weather conditions

Fine day Cloudy day
Total irradiance hours | 9hrs.59mins. | 8 hrs.32mins.
in the day
Pump operating time 8hrs.33mins. 2hrs.36mins.
Pump average 86 30
operating time[%)]
Pumping water volume 12.792 0.958
[Ton/day]
Consumption of 1.83 0.35
electric power[kWh]
Maximum sunlight 819 538
power[W/m?]
Average sunlight 373 118
power[ W/ m’]

4. (EPDERKDEBICSU-REERAKEOH T Z

ARETH, =—V=r O~ HETh OB BIRET )V
TVALEREHS 27D, VIFXEOEFICHL LEESN
DERNKGBEHET DO OEREITO HERELEERL
T ERTE, (FOLEF I EOMBRSBOE(LE, KR,
B, R EREDRET —FHEOBRER~S. EBRO
BRFE2RIBIZAT.

Fig.8 Scenery of water irrigation experiments.
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Fig.9-(a) Daily changes of water consumption amount and
average temperature
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Fig.9-(b) Daily changes of water consumption amount and
average humidity
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Fig.9-(c) Daily changes of water consumption amount and
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Table.3 Correlation coefficients between water consumption
and environmental data

Environmental data Correlation coefficients
temperature 0.9704
humidity -0.9769
sunlight 0.9723
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Fig.10 Verification of multiple regression equation
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