
A Comprehensive Review of Solar Chimney Power Generation Technology 

Abstract: 

Solar chimney power generation (SCPG) technology is a renewable energy concept that utilizes 

solar energy to generate electricity through a large, vertical chimney, which induces an upward 

airflow that drives turbines connected to generators. SCPG is based on the principles of 

thermodynamics and the greenhouse effect, where the solar energy heats the air under a large 

glass-covered area (collector), causing it to rise and pass through a chimney, thus driving a 

turbine. This technology is highly promising for producing large-scale, sustainable, and 

environment-friendly energy. This review examines the working principles, design parameters, 

potential applications, and recent advancements in solar chimney power generation, highlighting 

the challenges and future prospects for widespread deployment. 

1. Introduction 

Solar chimney power generation is a unique form of renewable energy technology that aims to 

harness solar energy to generate electricity. It operates on the basic principle of converting 

thermal energy from sunlight into mechanical energy, which is then converted into electrical 

energy. Unlike conventional solar panels, which convert light directly into electricity, solar 

chimneys utilize the heat-induced airflow to turn turbines, making them suitable for areas with 

abundant sunlight and large open spaces. 

2. Working Principle 

The solar chimney system consists of three primary components: 

 Solar Collector: A large, transparent area (usually made of glass) that absorbs sunlight 

and heats the air beneath it. 

 Chimney (Stack): A tall vertical structure where the heated air rises, creating a draft that 

drives turbines. 

 Turbines: Located at the base of the chimney, the turbines are turned by the upward-

moving air, generating mechanical energy which is converted into electricity. 

The process begins when sunlight heats the air in the collector, causing it to become less dense 

and rise. This upward flow of hot air induces a pressure difference that causes cool air to be 

drawn into the collector, creating a continuous airflow. As the air rises through the chimney, the 

pressure difference increases, causing the turbines to rotate and generate electricity. 

3. Design Parameters 

The efficiency and effectiveness of a solar chimney system depend on several design factors, 

including: 

 Collector Area: The size of the collector influences the amount of solar energy captured. 

 Chimney Height: A taller chimney creates a stronger airflow, leading to higher turbine 

efficiency. 



 Turbine Design: The type and design of the turbine affect the system's energy 

conversion efficiency. 

 Climate and Location: Areas with high solar radiation and low wind speeds are ideal for 

SCPG systems. 

 Material Selection: Durable materials for the collector and chimney are essential for 

long-term performance. 

4. Applications 

Solar chimney technology has the potential for use in various applications, including: 

 Large-Scale Power Plants: Solar chimneys can be used for utility-scale electricity 

generation, especially in regions with abundant sunlight. 

 Hybrid Systems: Integration with other renewable energy sources like solar panels and 

wind turbines can increase overall efficiency. 

 Desalination: Solar chimneys can be used in conjunction with desalination plants to 

provide clean water through solar-driven evaporation processes. 

 Cooling Systems: The chimney's airflow can be used to provide natural ventilation or 

cooling in industrial and residential buildings. 

5. Advantages of Solar Chimney Power Generation 

 Sustainability: SCPG systems generate electricity without the need for fossil fuels, 

reducing greenhouse gas emissions. 

 Low Operating Costs: Once constructed, solar chimneys have low operational and 

maintenance costs. 

 Minimal Environmental Impact: Unlike traditional power plants, solar chimneys do not 

produce air or water pollution. 

 Scalability: The technology can be scaled to meet varying energy demands, from small 

applications to large power plants. 

6. Challenges and Limitations 

Despite its potential, there are several challenges that solar chimney technology faces: 

 High Initial Costs: The construction of the solar collector and chimney is expensive, 

which can hinder large-scale adoption. 

 Land Area Requirements: SCPG systems require vast amounts of land for the solar 

collector, limiting their use in densely populated areas. 

 Energy Storage: Solar energy is intermittent, meaning the energy generated by SCPG 

systems must be stored or supplemented by other energy sources for consistent power 

output. 

 Efficiency: The overall efficiency of solar chimney systems is lower than that of other 

renewable energy technologies like photovoltaic solar panels and wind turbines. 

7. Recent Advances in Solar Chimney Technology 



Recent research and technological advancements have focused on improving the efficiency, cost-

effectiveness, and scalability of solar chimney systems. Some of the key advancements include: 

 Improved Turbine Designs: New turbine models have been developed to increase 

energy conversion efficiency. 

 Hybrid Systems: Researchers are exploring the integration of solar chimney systems 

with other renewable energy technologies, such as wind and solar photovoltaic systems, 

to optimize energy production. 

 Materials Innovation: Advances in materials science have led to the development of 

more durable and cost-effective materials for constructing collectors and chimneys. 

8. Future Prospects 

The future of solar chimney power generation is promising, particularly with the growing 

emphasis on renewable energy and sustainability. With further advancements in material science, 

turbine technology, and energy storage systems, solar chimneys could play a significant role in 

the global energy transition. Increased investment and research into SCPG systems could lead to 

more cost-effective and efficient designs, making this technology a viable alternative to 

conventional power generation methods. 

9. Conclusion 

Solar chimney power generation offers a promising solution for harnessing solar energy in an 

environmentally friendly manner. While it faces challenges such as high initial costs and land 

area requirements, ongoing advancements in turbine design, hybrid systems, and materials 

science may overcome these obstacles. As the world shifts towards renewable energy sources, 

solar chimneys hold great potential for sustainable, large-scale power generation. 
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