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INTRODUCTION: 
 

Automatic water pumping systems for smart greenhouses using renewable energy resources are crucial for 

optimizing crop growth and reducing the environmental impact of agriculture. By automating the watering 

process and utilizing clean, renewable energy sources, these systems can minimize water waste, lower energy 

consumption, and decrease greenhouse gas emissions. 
 

While previous systems have relied on fossil fuels or grid electricity, recent advancements in renewable energy 

technologies like solar panels and horizontal wind turbines make it feasible to design these systems with clean 

energy sources, reducing reliance on fossil fuels and carbon footprint. 
 

Additionally, developments in sensor technology, automation software, renewable energy integration, and energy- 

efficient materials contribute to the creation of highly efficient and sustainable greenhouses that produce high- 

quality crops while minimizing environmental impact. 
 

OBJECTIVES: 
 

The objective of our prototype includes: 
 

• Researching and identifying appropriate sources of sustainable energy for power generation to operate the water 

pumping system. 

• Designing and prototyping the water pumping system, including the selection of pumps, motors, and other 

components. 

• Integrating the water pumping system with the greenhouse control system, including sensors and automation 

software. 

• Testing and debugging the water pumping system to ensure it is reliable and efficient. 

• Installing and commissioning the water pumping system in the greenhouse through prototype. 

• Ongoing maintenance and monitoring of the system to ensure it is operating correctly. 

• Motivation behind proposed work includes environmental concern, cost savings, improved crop yields and 

efficiency. 
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METHODOLOGY: 
 

We have developed a module using a microcontroller and GSM, enabling the integration of these two components 

through embedded C programming. In addition to these modules, we have incorporated various sensors to monitor 

weather and land conditions within the greenhouse, aiming for optimal yields. 
 

The temperature sensor plays a crucial role in our design as it continuously monitors the temperature inside the 

greenhouse. If the temperature falls below a predetermined threshold, the microcontroller activates incandescent 

bulbs to raise the temperature. Once the temperature reaches the desired threshold, the bulbs are automatically 

turned off. 
 

Furthermore, we have included a soil moisture detection sensor, recognizing the importance of adequate water 

content for crop growth. This sensor constantly checks the soil's moisture level, and if it detects insufficient 

moisture, the microcontroller activates the water pump. The pump remains active for a specified duration before 

being turned off by the microcontroller. 
 

To enhance security, an intruder sensor is interfaced with the controller to detect trespassers. In the event of an 

intrusion, the controller triggers the GSM module, promptly sending an alert message to the greenhouse owner, 

mitigating the risk of theft or unauthorized access. 
 

Our design also incorporates an LDR sensor, which automates the lighting system within the greenhouse during 

dark hours. This ensures appropriate lighting conditions for the plants' growth and development. 
 

It is worth noting that our entire system operates on hybrid renewable energy sources, specifically solar and wind 

energy. These sources power the system, and excess energy is stored in batteries for later use, enabling the system 

to operate autonomously. 
 

In summary, our prototype optimizes temperature, monitors soil moisture, provides security measures, and 

ensures adequate lighting—all powered by renewable energy sources. 

 



46S_BE_5057 
 

RESULTS AND CONCLUSIONS: 
 

In conclusion, with further advancements and optimizations, the automatic water pumping system for smart 

greenhouse using hybrid energy project can address the challenges of food security and climate change while 

being more efficient and environmentally friendly. 
 

The automatic water pumping system for smart greenhouse using hybrid energy is a promising prototype for 

efficient and sustainable irrigation in greenhouses. It combines solar and wind energy to power the water pump, 

automating the watering process and minimizing manual labor and fossil fuel usage. The implemented and tested 

prototype effectively waters plants while maintaining optimal moisture levels. Additionally, the use of renewable 

energy sources significantly reduces the greenhouse's carbon footprint, making it an environmentally friendly 

solution. 
 

SCOPE FOR FUTURE WORK: 
 

The automatic water pumping system for smart greenhouse using hybrid energy project has great potential to 

contribute to sustainable agriculture practices. By integrating IoT technology, adding battery storage, installing a 

water purification system, and optimizing energy efficiency, the system can become even more efficient and 

environmentally friendly. These enhancements include: 
 

1. IoT Integration: Use IoT sensors to measure soil moisture, temperature, and humidity levels. Transmit this data 

to a central control unit for automated adjustments to the watering schedule and parameters. 
 

2. Battery Storage: Incorporate battery storage to improve system reliability and ensure uninterrupted water 

supply during periods of low wind or sunlight. Charge the batteries during peak energy production and 

discharge them during peak demand periods. 
 

3. Water Purification: Install a water purification system to enhance the quality of water used for 

irrigation. This reduces the risk of plant diseases and improves plant growth and yield. 
 

4. Energy Efficiency: Optimize the system's energy efficiency by utilizing more efficient water pumps, improving 

solar and wind energy harvesting, and minimizing energy losses during transmission. 


