
Juni Khyat (जूनी ख्यात)                                                                                 ISSN: 2278-4632 

Vol-16, Issue-03, March: 2026 

Page | 8                                                                                            Copyright @ 2026 Author 
 

Next-Gen Solar Charging Platform for Drone Batteries 
 

 Dr. RAMU GARUGUBILLI1 
 ,   K. TRINADH2, P.SAI CHANDU3, M. PAVAN KUMAR4,  

R. KUMARASWAMI5, M. RAVINDRA6 (Associate Professor1
, Mechanical Students 2,3,4,5,6) 

Dept of Mechanical Engineering, Avanthi institute of engineering and technology,Cherukupally (v), 

Bhogapuram(M),Vizianagaram-531162 

    

Abstract: 

The increasing demand for extended drone 

operation has highlighted the need for 

efficient and sustainable charging solutions. 

This project presents a Next-Generation 

Solar Charging Platform designed to power 

and recharge drone batteries using 

renewable solar energy. The system 

integrates multiple solar panels, a boost 

converter, and a charge controller to 

efficiently convert and regulate solar 

energy for charging a Lithium-Polymer (Li-

Po) battery. 

The solar panels capture sunlight and 

generate electrical energy, which is then 

stepped up to the required voltage level 

using a boost converter. The charge 

controller ensures safe and efficient 

charging by regulating voltage and current, 

preventing overcharging and battery 

damage. The stored energy in the Li-Po 

battery can be used to power drone 

operations, enabling longer flight durations 

and reducing dependency on conventional 

power sources. 

This platform promotes eco-friendly energy 

utilization, improves energy efficiency, and 

enhances the portability of drone charging 

systems. It is particularly useful in remote 

and off-grid areas where access to 

electricity is limited. The proposed system 

demonstrates a reliable, cost-effective, and 

sustainable solution for modern drone 

applications. 

Keywords: Solar panels, Boost converter, 

Charge controller, and a lithium-polymer 

(Li-Po) battery. 

 

1. Introduction: 

 

 The rapid advancement of drone 

technology has significantly increased their 

usage in applications such as surveillance, 

agriculture, disaster management, and 

delivery systems. However, one of the 

major challenges associated with drone 

operation is limited battery life and the 

dependency on conventional charging 

infrastructure. To address this issue, the 

integration of renewable energy sources, 

particularly solar energy, has emerged as a 

promising solution. 

This project proposes a Next-Generation 

Solar Charging Platform designed to 

efficiently charge drone batteries using 

solar power. The system consists of solar 

panels, a boost converter, a charge 

controller, and a Lithium-Polymer (Li-Po) 

battery. Solar panels convert sunlight into 

electrical energy, which is then regulated 

and optimized using power electronic 

circuits to ensure safe and efficient battery 

charging. The use of a boost converter helps 

in maintaining the required voltage levels, 

while the charge controller protects the 

battery from overcharging and deep 

discharge. 

The proposed system aims to provide a 

sustainable, portable, and cost-effective 

charging solution, especially suitable for 
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remote and off-grid environments. By 

reducing reliance on traditional electricity 

sources, this platform enhances operational 

efficiency and supports eco-friendly energy 

utilization in drone technology. 

 

2. LITERATURE SURVEY: 

 

1. Solar Energy-Based Charging Systems 

Solar energy has been widely explored as a 

renewable power source for portable 

electronic systems. Research by Messenger 

and Ventre (2010) highlighted the 

efficiency and feasibility of photovoltaic 

systems in converting solar energy into 

usable electrical power. These systems are 

increasingly used in standalone and off-grid 

applications due to their sustainability and 

low operational cost. 

2. Power Electronics in Solar 

Applications 

Power electronic converters such as boost 

converters play a crucial role in solar 

energy systems. According to Erickson and 

Maksimovic (2001), DC-DC converters are 

essential for stepping up voltage levels and 

improving energy transfer efficiency. Boost 

converters are commonly used to match the 

output of solar panels with the required 

charging voltage of batteries. 

 

3. Battery Charging and Management 

Systems 

Efficient battery charging is critical for 

ensuring long battery life and safety. 

Research by Chen et al. (2011) emphasized 

the importance of charge controllers in 

regulating voltage and current during 

battery charging. These systems prevent 

overcharging, overheating, and deep 

discharge, thereby improving battery 

performance and reliability. 

4. Renewable Energy Integration in UAV 

Systems 

The integration of renewable energy 

sources in UAV systems has gained 

attention for extending operational time. 

Studies by Hosseini et al. (2014) 

demonstrated that solar-powered charging 

systems can significantly enhance drone 

endurance and reduce dependence on grid 

power, especially in remote areas. 

5. Applications of Solar Charging 

Platforms 

Solar charging platforms are widely used in 

remote sensing, military operations, and 

disaster management. Research by Rahman 

et al. (2018) showed that portable solar 

charging systems provide a reliable energy 

solution in areas with limited access to 

electricity, supporting continuous operation 

of electronic devices including drones. 

 

3. Implementation: 

        

           
Fig1: Block diagram 

 

 

The implementation of the proposed solar 

charging platform involves the integration 

of photovoltaic energy generation, power 

conversion, and battery management 

systems to efficiently charge drone 

batteries. 

Initially, four solar panels are connected 

either in series or parallel configuration to 

generate electrical energy from sunlight. 

The output from the solar panels is variable 

and depends on environmental conditions 

such as sunlight intensity and temperature. 
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The generated voltage is then fed into a 

boost converter, which steps up the voltage 

to the required level suitable for charging 

the Lithium-Polymer (Li-Po) battery. This 

ensures that even under low sunlight 

conditions, sufficient voltage is maintained 

for effective charging. 

The boosted voltage is supplied to a charge 

controller, which plays a critical role in 

regulating the charging process. It controls 

the voltage and current supplied to the 

battery, preventing overcharging, 

overheating, and deep discharge. This 

enhances battery life and ensures safe 

operation. 

Finally, the regulated power is stored in an 

11.1V 2200mAh Li-Po battery, which can 

be used to power the drone. The entire 

system is designed to be portable and 

efficient, making it suitable for outdoor and 

remote applications. 

The implementation ensures efficient 

energy conversion, safe battery charging, 

and reliable performance, providing a 

sustainable and eco-friendly solution for 

drone battery charging. 

 

4.Related Work: The brief introduction of 

different modules used in this project is 

discussed below: 

 

4.1 Solar: 

 

 
 

 

Fig2: S olar 

 

A solar panel is a key component in the 

proposed charging platform, responsible for 

converting sunlight into electrical energy 

using the photovoltaic effect. It consists of 

multiple solar cells made from 

semiconductor materials such as silicon, 

which generate direct current (DC) 

electricity when exposed to sunlight. 

In this system, multiple solar panels are 

used to capture sufficient solar energy 

required for charging the drone battery. The 

output voltage and current from the panels 

depend on factors such as solar intensity, 

panel orientation, and environmental 

conditions. Since the generated power is 

variable, it is further processed using a 

boost converter to achieve the desired 

voltage level. 

Solar panels offer several advantages 

including renewable energy generation, low 

operating cost, and environmental 

friendliness. They enable off-grid 

operation, making the system suitable for 

remote areas where conventional power 

sources are unavailable. Thus, the solar 

panel plays a crucial role in ensuring 

sustainable and efficient energy supply for 

the drone battery charging platform. 

 

4.2 Boost converter: 

 

 
Fig: Boost converter 

 

The boost converter consists of key 

components including an inductor, 

MOSFET, diode, and capacitor that work 

together to step up the input voltage to a 

higher level. The inductor stores energy 

when current flows through it, while the 

MOSFET acts as a high-speed switch 

controlling the energy flow. When the 
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MOSFET turns OFF, the stored energy in 

the inductor is transferred through the diode 

to the output. The capacitor then smooths 

and stabilizes the output voltage by 

reducing fluctuations. Together, these 

components ensure efficient voltage 

boosting and provide a steady output 

suitable for charging applications such as 

drone batteries. 

A boost converter is a DC-DC power 

electronic device used to step up (increase) 

the input voltage to a higher output voltage 

level. It plays a crucial role in solar-based 

charging systems, where the voltage 

generated by solar panels is often 

insufficient or varies depending on sunlight 

conditions. 

In the proposed system, the boost converter 

receives the variable DC output from the 

solar panels and increases it to a stable 

voltage suitable for charging the Lithium-

Polymer (Li-Po) battery. It operates using 

switching components such as an inductor, 

diode, capacitor, and a controlled switch 

(usually a transistor). By rapidly switching 

on and off, the converter stores energy in 

the inductor and releases it at a higher 

voltage. 

The use of a boost converter ensures 

efficient energy transfer and maintains a 

consistent output voltage even under low 

solar irradiance. This improves the overall 

performance and reliability of the charging 

system. Hence, the boost converter is an 

essential component for achieving efficient 

and stable solar-powered battery charging 

in drone applications. 

 

 

4.3 Charge controller: 

 

 
Fig: Charge controller 

 

The charge controller circuit shown is 

designed to regulate and protect the battery 

during the charging process from the solar 

source. The output from the solar panel is 

first passed through a bridge rectifier, 

which converts any varying input into a 

stable DC supply. This ensures proper 

polarity and continuous current flow. 

The regulated DC voltage is then filtered 

using capacitors to remove ripples and 

provide a smooth output. diodes are used 

for voltage regulation, ensuring that the 

battery receives only a safe charging 

voltage. When the voltage exceeds the set 

limit, the diode conducts and prevents 

overvoltage, thereby protecting the battery. 

An LED indicator is included to show the 

charging status of the system. The 

controlled and regulated output is finally 

supplied to the battery, ensuring safe 

charging without overcharging or damage. 

Overall, this charge controller circuit 

provides voltage regulation, protection, and 

stable power delivery, making it essential 

for efficient and safe operation of the solar-

powered drone battery charging system. 

 

4.4 Power Supply: 
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Fig7: 11.1V 2200mah  

 

The 11.1V 2200mAh Lithium-Polymer (Li-

Po) battery is a commonly used power 

source in drone and portable electronic 

applications due to its high energy density 

and lightweight design. The 11.1V rating 

indicates that the battery consists of three 

cells connected in series (3S configuration), 

each with a nominal voltage of 3.7V. The 

capacity of 2200mAh determines the 

amount of charge the battery can store, 

which directly affects the operating time of 

the system. 

In the proposed solar charging platform, the 

Li-Po battery stores the energy generated 

from the solar panels and supplies power to 

the drone when required. It provides a 

stable and high current output necessary for 

operating motors and electronic 

components. Due to its high discharge 

capability, it supports efficient performance 

during demanding operations such as flight. 

Proper charging and protection 

mechanisms are essential for safe 

operation, as Li-Po batteries are sensitive to 

overcharging, over-discharging, and 

temperature variations. Hence, the use of a 

charge controller ensures safe and efficient 

battery management. Overall, the 11.1V 

2200mAh Li-Po battery plays a crucial role 

in ensuring reliable energy storage and 

consistent performance in the system. 

 

5. Results: 

 

The proposed Next-Gen Solar Charging 

Platform for drone batteries was 

successfully implemented and tested. The 

system effectively converted solar energy 

into electrical power using solar panels and 

boosted the voltage to the required level 

using a boost converter. The charge 

controller ensured safe and regulated 

charging of the 11.1V 2200mAh Li-Po 

battery without overcharging or 

overheating. 

The platform demonstrated reliable 

performance under varying sunlight 

conditions, maintaining stable output 

voltage and efficient energy transfer. The 

battery was charged successfully and was 

able to power the drone for its intended 

operations. The overall system showed 

good efficiency, portability, and 

sustainability, making it suitable for use in 

remote and off-grid environments 
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7. CONCLUSION:                                                               

The Next-Generation Solar Charging 

Platform for drone batteries was 

successfully designed and implemented, 

demonstrating an efficient and sustainable 

method for charging Li-Po batteries using 

solar energy. The integration of solar 

panels, a boost converter, and a charge 

controller ensured effective energy 

conversion, voltage regulation, and safe 

battery charging. 

The system proved to be reliable under 

varying environmental conditions, 

providing a stable output and protecting the 

battery from overcharging and damage. It 

offers a cost-effective and eco-friendly 

solution, reducing dependence on 

conventional power sources and enabling 

drone operation in remote and off-grid 

locations. 
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Overall, the proposed platform enhances 

the efficiency, portability, and 

sustainability of drone charging systems, 

and it can be further improved by 

incorporating advanced power 

management techniques and higher 

efficiency components for extended 

performance. 
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