
          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                          Volume: 10 Issue: 04 | April - 2026                           SJIF Rating: 8.659                                   ISSN: 2582-3930                                                                                                                                               

 
 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM59600                            |        Page 1  

Review Paper on Design and Development of Solar-Wind Hybrid Turbine 

 
Aditya S. Abhang, Aryan M. Nagoankar, Laukik R. Yadav, Prof. Amol Gudhe 

1, 2, 3, 4, 5, 6 Department Of Mechanical Engineering & Datta Meghe College Of Engineering 
 

 

Abstract-The increasing demand for clean and 

sustainable energy has led to the development of hybrid 

renewable energy systems. This paper presents a review 

of solar–wind hybrid energy systems designed to provide 

reliable and sustainable power generation. The system 

integrates photovoltaic panels and wind turbines to 

overcome the limitations of individual renewable sources. 

Key components include a hybrid charge controller, 

battery storage, and an inverter. The performance of the 

system is evaluated under varying environmental 

conditions such as solar irradiance and wind speed. The 

study highlights improved energy reliability, reduced 

dependency on conventional energy sources, and 

enhanced system efficiency. 

The system includes solar panels, a wind turbine, a hybrid 

charge controller, battery storage, and an inverter. The 

design aims to maximize efficiency while maintaining 

low cost and simplicity. The performance of the system is 

analysed under different environmental conditions such 

as solar radiation and wind speed. Results show that the 

hybrid system improves energy reliability and reduces 

dependency on conventional energy sources. 

 

1. INTRODUCTION 

 

The rapid increase in global energy demand, along with the 

depletion of conventional fossil fuel resources, has led to a 

strong focus on renewable energy systems. Fossil fuels 

such as coal, oil, and natural gas not only contribute to 

environmental pollution but also result in greenhouse gas 

emissions, leading to climate change and global warming. 

To address these challenges, clean and sustainable energy 

sources like solar and wind energy are gaining importance 

worldwide. 

Solar energy is harnessed using photovoltaic (PV) panels, 

which convert sunlight directly into electrical energy. 

Wind energy, on the other hand, is captured using wind 

turbines that convert the kinetic energy of moving air into 

mechanical energy and then into electricity through 

generators. 

***   

However, both energy sources have inherent limitations. 

Solar energy is dependent on sunlight and is only 

available during daytime, with reduced efficiency during 

cloudy or rainy conditions. Wind energy is highly 

variable and depends on wind speed, which is 

unpredictable and inconsistent. Due to these limitations, 

relying on a single energy source may not provide a stable 

and continuous power supply. 

To overcome these drawbacks, hybrid renewable energy 

systems have been developed. A solar–wind hybrid 

system combines both solar and wind energy sources to 

ensure continuous and reliable power generation. When 

solar energy is unavailable (such as during night), wind 

energy can compensate, and during low wind conditions, 

solar energy can provide the required power. This 

complementary nature significantly improves system 

reliability and efficiency. 

The solar–wind hybrid turbine system integrates solar 

panels, a wind turbine, energy storage (battery), and a 

control system. The hybrid controller plays a crucial role 

in managing the energy flow between different 

components, ensuring optimal utilization of available 

energy sources, and maintaining a steady power supply to 

the load. 

. 

Proposed System Methodology 

1. Load Calculation 

The total energy requirement of the system is estimated 

by calculating the power consumption of all electrical 

loads (in watts or kWh). This helps in deciding the 

capacity of solar panels, wind turbine, and battery storage. 

2. Solar System Design 

Based on available solar radiation, suitable solar panels are 

selected. The panel capacity, tilt angle, and area are 

determined to achieve maximum energy generation during 

daytime. 

3. Wind Turbine Selection 

The wind turbine is selected by analyzing average wind 

speed at the site. Important parameters such as rotor 

diameter, blade design, and generator capacity. 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                          Volume: 10 Issue: 04 | April - 2026                           SJIF Rating: 8.659                                   ISSN: 2582-3930                                                                                                                                               

 
 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM59600                            |        Page 2  

4. Hybrid Controller Integration 

A hybrid charge controller is used to combine the output 

from both solar and wind systems. It regulates voltage, 

manages battery charging, and ensures proper distribution 

of power to the load. 

5. Inverter Selection 

An inverter is used to convert DC power from solar panels 

and batteries into AC power suitable for household or 

industrial appliances. 

6. Testing and Performance Evaluation 

The system is tested under different environmental 

conditions (sunlight and wind variations) to evaluate 

efficiency, reliability, and overall performance. 

 

 

 

1. Basic Principle 

A Solar Wind Hybrid System integrates solar panels and 

wind turbines to generate renewable energy. Solar panels 

capture sunlight, while wind turbines harness wind 

energy. This combination provides consistent power, as 

wind and solar energy complement each other. The 

system includes batteries for storage, an inverter for 

converting DC to AC, and a controller for energy 

management. It offers benefits like reliability, 

sustainability, reduced energy costs, and off-grid 

capability, though it requires significant initial 

investment. 

 

2. System Diagram 
 

3. Turbine Design Specification 
 

 

 

4. Design Model 

 

5. Advantages 

Continuous Power Supply: Generates electricity using both 

solar (day) and wind (night or cloudy weather), ensuring 

uninterrupted power. 

Eco-Friendly Operation: Produces clean energy without 

harmful emissions, reducing environmental pollution and 

carbon footprint. 

Utilization of Renewable Resources: The system efficiency 

utilized naturally available energy sources such as sunlight 

and wind solar and wind, which are sustainable and 

inexhaustible. 

Higher System Reliability: If one energy source is 

unavailable, the other compensates, improving overall 

system performance. 

Reduced Electricity Cost: After installation, the system 

reduces dependency on grid power, lowering long-term 

electricity expenses. Chart 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                          Volume: 10 Issue: 04 | April - 2026                           SJIF Rating: 8.659                                   ISSN: 2582-3930                                                                                                                                               

 
 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM59600                            |        Page 3  

 

6. Limitation 

• High Initial Cost: Installation of both solar panels 

and wind turbines requires significant 

investment. 

• Weather Dependency: Performance depends on 

sunlight and wind availability, which are not 

constant. 

• Complex System Design: Integration of solar and 

wind system increases overall system complexity 

and requires careful design and control two. 

• Maintenance Requirements: Wind turbines have 

moving parts that require regular maintenance. 

 

 

7. Future Scope 

 

The solar–wind hybrid energy system has significant 

future potential due to the growing demand for clean, 

reliable, and sustainable energy sources. With continuous 

advancements in technology and increasing awareness 

about environmental protection, the scope of hybrid 

renewable systems is expected to expand rapidly in the 

coming years. 

Hybridization with Other Renewable Sources: In the 

future, hybrid systems may integrate additional 

renewable energy sources such as hydro, biomass, or 

geothermal energy. Multi-source hybrid systems will 

provide even greater reliability and stability in power 

generation. 

Expansion in Rural and Remote Electrification: 

Solar–wind hybrid systems have immense potential to 

provide electricity in rural, remote, and hilly regions 

where grid connectivity is difficult or uneconomical. 

Improvement in System Efficiency and Design: Future 

innovations in turbine blade design, aerodynamic 

efficiency, and high-performance photovoltaic materials 

will enhance overall system efficiency. 

8. CONCLUSION 

 

The solar–wind hybrid turbine system is an effective and 

reliable solution for generating renewable energy by 

combining two natural resources. It overcomes the 

limitations of individual energy systems by ensuring 

continuous power supply under varying environmental 

conditions. The system is eco-friendly, reduces 

dependency on fossil fuels, and helps in minimizing 

electricity costs in the long run. 

 

Although the initial installation cost and system complexity 

are higher, the benefits in terms of sustainability, reliability, 

and energy efficiency make it a suitable choice for both rural 

and urban applications. With future advancements in 

technology and energy storage, solar–wind hybrid systems 

will play a significant role in meeting the growing energy 

demands in an environmentally friendly manner. 
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