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Abstract: A solar water pumping system is an innovative solution that harnesses renewable energy to 

meet water supply needs in agriculture, domestic use, and small-scale industries. It operates by 

converting sunlight into electricity through photovoltaic (PV) panels, which then power a pump to lift 

and distribute water. The system generally consists of solar panels, a controller, and either a DC or AC 

pump. The controller ensures efficient energy use and protects the pump from damage, while the 

panels provide a continuous source of energy during daylight hours. Unlike conventional diesel or 

electric pumps, solar water pumping systems are eco-friendly, cost-effective, and highly reliable, 

especially in rural or remote areas where grid electricity is unavailable. By reducing dependence on 

fossil fuels, they help minimize greenhouse gas emissions and promote environmental sustainability. 

Moreover, they contribute to energy security and socio-economic development by enabling farmers 

and communities to access water for irrigation, livestock, and household needs without recurring fuel 

or electricity costs. This makes solar water pumping systems a vital technology for sustainable water 

management and long-term development. 
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I. INTRODUCTION 

Solar energy is one of the most promising renewable energy sources because it is clean, freely available and suitable for 

various applications. Solar photovoltaic (PV) panels can convert sunlight into electrical energy, which can be utilized 

for operating electrical equipment in areas where conventional electricity is limited or unavailable. 

Water pumping is an important requirement in agriculture, domestic applications and rural areas. Conventional water 

pumps generally depend on grid electricity or diesel fuel, which can increase operating costs and cause environmental 

pollution. A solar-powered water pumping system provides an alternative by utilizing renewable solar energy to 

operate the pump. 

The proposed system consists of a 100W solar panel, 12V 10A charge controller, 12V 12Ah battery, Arduino UNO, 

relay module, float switches and a 12V DC water pump. The solar panel supplies electrical energy, while the charge 

controller manages the battery charging process. The stored energy is used to operate the control system and water 

pump. 

The system also incorporates automatic water-level monitoring using float switches and an Arduino UNO. Based on the 

water level, the Arduino controls the relay module to switch the pump ON or OFF automatically. This reduces manual 

intervention, avoids unnecessary pump operation and provides an efficient and eco-friendly solution for small-scale 

water pumping applications.  

 

II. LITERATURE REVIEW 

Solar water pumping systems have been widely studied as an alternative to conventional water pumping methods. 

Photovoltaic panels are used to convert solar energy into electrical energy for operating water pumps. Such systems can 

reduce dependence on grid electricity and diesel fuel, making them suitable for rural and remote areas. Solar-powered 
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water pumps can be used for agricultural irrigation, livestock watering and domestic water supply. Previous studies 

have also focused on improving the efficiency and reliability of photovoltaic water pumping systems. 

Automatic control techniques have been introduced to improve the operation of solar water pumping systems. Charge 

controllers are commonly used to regulate the energy supplied to batteries, while batteries store excess solar energy for 

use when sunlight is insufficient. Water-level sensors or float switches can monitor the tank level and control the pump 

automatically. Microcontrollers such as Arduino UNO can be used to process sensor signals and operate the pump 

through a relay. The integration of solar energy with automatic water-level control provides an efficient, reliable and 

sustainable solution for small-scale water pumping applications. 

Recent developments in solar water pumping have emphasized the use of automatic monitoring and control systems to 

improve overall system performance. The use of microcontrollers allows the pumping operation to be controlled 

according to water availability and storage requirements. Sensor-based control can reduce unnecessary pump operation 

and help in efficient utilization of the available electrical energy. These approaches are particularly useful in small-

scale systems where simple and low-cost automation is required. 

The combination of photovoltaic energy generation, battery storage and automatic water-level control provides a 

practical approach for developing sustainable water pumping systems. Such systems can operate with reduced 

dependence on conventional power sources and require less manual intervention. The proposed system follows this 

approach by integrating a solar panel, charge controller, battery, Arduino UNO, float switches, relay module and DC 

water pump to achieve automatic and energy-efficient water pumping. 

 

III. OBJECTIVES 

1. To design and develop a solar-powered water pumping system. 

2. To utilize solar energy for operating the water pump. 

3. To reduce dependence on conventional electricity and diesel fuel. 

4. To implement automatic water-level control using float switches. 

5. To use Arduino UNO for monitoring and controlling the pumping operation. 

6. To reduce manual intervention in the water pumping process. 

7. To prevent unnecessary operation of the pump and reduce energy wastage. 

8. To develop an eco-friendly and cost-effective solution for water pumping applications. 

 

IV. BLOCK DIAGRAM 
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V. COMPONENTS USED 

The main components used in the Solar Water Pumping System are: 

1. 100W Solar Panel – Converts solar energy into electrical energy. 

2. 12V 10A Solar Charge Controller – Regulates the charging of the battery. 

3. 12V 12Ah Battery – Stores the electrical energy generated by the solar panel. 

4. Arduino UNO – Acts as the main control unit of the system. 

5. Relay Module – Switches the water pump according to the Arduino control signal. 

6. Float Switches – Detect the low and high water levels in the tank. 

7. 12V DC 60W Water Pump – Pumps water into the storage tank. 

8. Water Tank – Stores the pumped water.. 

  

VI. WORKING PRINCIPLE 

The Solar Water Pumping System operates by converting solar energy into electrical energy using a 100W solar panel. 

The electrical energy generated by the solar panel is supplied to the 12V 10A solar charge controller, which regulates 

the charging process and protects the battery from overcharging. The regulated energy is stored in the 12V 12Ah 

battery and is used to operate the control circuit and the 12V DC water pump. 

The Arduino UNO acts as the main control unit of the system. Float switches are installed to sense the water level in 

the storage tank and provide signals to the Arduino UNO. Based on the signals received from the float switches, the 

Arduino determines whether the pump needs to operate. The Arduino controls the relay module, which switches the 

water pump ON or OFF according to the required water level. 

When the water level in the tank is low, the Arduino activates the relay and the water pump starts pumping water into 

the tank. As the water level rises and reaches the required high level, the float switch sends a signal to the Arduino, 

which deactivates the relay and switches OFF the pump. This automatic operation reduces manual intervention, 

prevents unnecessary pumping and makes effective use of solar energy. 

 

                                                                         VII. APPLICATIONS  

1. Agricultural irrigation for supplying water to crops. 

2. Domestic water supply in rural and remote areas. 

3. Livestock watering applications. 

4. Water supply for gardens, nurseries and greenhouses. 

5. Pumping water into storage tanks. 

6. Water pumping in areas with limited or unavailable grid electricity. 

7. Replacement of diesel-powered water pumps in small-scale applications. 

8. Remote water pumping where conventional power sources are difficult to access.  

 

VII. CONCLUSION 

The Solar Water Pumping System provides an efficient and sustainable method of pumping water using solar energy. 

The 100W solar panel generates electrical energy, which is regulated by the charge controller and stored in the 12V 

12Ah battery for operating the system. 

The integration of Arduino UNO, float switches and a relay module enables automatic control of the water pump 

according to the water level. This reduces manual intervention and prevents unnecessary operation of the pump. 

Overall, the proposed system offers an eco-friendly and cost-effective solution for water pumping applications. It can 

be useful for small-scale agricultural irrigation and domestic water supply where reliable conventional electricity is 

limited. 
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