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Abstract: The occurrence of algae caused by eutrophication of fresh water is a pollution source to destroy

the aquatic environment. When the high voltage electric field is applied in the water,

When a high

voltage is applied to the electric field in the water, the algae can be broken the balance of cell

membranes, and is dead. In this paper, we develop a water quality improvement system for generating an

electric field having a higher energy than the zeta potential when a high voltage is applied to 4,000V. To

ensure the mobility of the water quality improvement system, we designed the PV generation system using

the optimal size technique that is based on the model of power lack ratio. By evaluating the output

characteristics of the water quality improvement system, power generation characteristics of the PV

generation system, and battery charging characteristics, we can

show that the proposed system can be

applicable to the water quality improvement system inhibiting the growth rate of the algae in the fresh

water.
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Fig. 1 Configuration of water quality improvement

system
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Fig. 2 Block diagram of water quality improvement

system
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Fig. 3 Installation of water quality improvement

system
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Table 1 Design parameters of PV generation system

Design parameters Design Val. |Reference Val.

Inverter efficiency 1 Less than 1

PV power generation Normal

' 0.87 .

efficiency efficiency
Discharge rate |0.00058%/h |0.14%/day
Charge

Battery |efficiency 0.7 ]0.65-0.85
Max. allowable 0.2 User definition
discharge rate

Power shortage rate 0 -

Load 120W -
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Table 2 Design result of PV generation system

Unit size | Total size | Specifications

Type
PV

100W 100W -

5Wh DC12V, 50A
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Fig. 6 Hourly insolation changes
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Fig. 7 Power amount of PV generation
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