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Why Are There Only Two Dominant Solar Technologies?

When discussing solar energy, people often focus on photovoltaic (PV) systems and solar thermal systems -

the two major types of solar energy shaping global renewable markets. But what makes these technologies

fundamentally different? PV systems convert sunlight directly into electricity using semiconductor materials,

while thermal systems capture heat for immediate use or storage. In 2023, PV installations accounted for 78%

of global solar capacity, according to data from Germany's Fraunhofer Institute, demonstrating their market

dominance.

How Photovoltaic Systems Power Homes and Cities

Imagine powering your entire home using sunlight hitting your roof - that's the reality for 2.7 million

Australian households using rooftop PV systems. These systems:

  Require minimal maintenance (1-2 annual inspections)

  Offer 25-30 year performance warranties

  Can reduce electricity bills by 40-90%

The United States saw a 47% increase in residential PV installations in 2022, driven by falling panel prices

and improved solar panel efficiency. Modern monocrystalline silicon panels now achieve 22-24% conversion

rates compared to 15% a decade ago.

The Hidden Champion: Solar Thermal Applications

While PV grabs headlines, China's National Energy Administration reports that thermal systems provide 60%

of the country's industrial process heat. These systems excel in:

  Water heating for large buildings

  Steam generation for manufacturing

  Seasonal heat storage solutions

A groundbreaking project in Dubai uses concentrated solar thermal (CST) technology to store thermal energy

in molten salts at 565?C, providing 24/7 power generation even after sunset.

Choosing Between PV and Thermal Systems

Climate plays a crucial role - Saudi Arabia's new NEOM City combines both technologies, using PV for

electricity and thermal systems for desalination. Key considerations:

  

    Factor

Page 1/2



Two Major Types of Solar Energy: Photovoltaic vs.
Thermal Systems

    PV Systems

    Thermal Systems

  

  

    Space Efficiency

    6-8 m?/kW

    3-5 m?/kW

  

  

    Energy Storage

    Requires batteries

    Built-in thermal storage

  

Manufacturers now offer hybrid solutions - Sungrow's new "PV-T" modules combine both technologies in

single rooftop units, achieving 80% total energy conversion efficiency.

Future Trends in Solar Energy

The International Renewable Energy Agency predicts concentrated solar power (CSP) will grow 9% annually

through 2030, particularly in sunbelt regions. Meanwhile, perovskite-silicon tandem cells could push PV

efficiencies beyond 30% by 2025.

Solar Q&A: Quick Answers to Common Questions

Q: Can solar thermal systems generate electricity?

A: Yes - through steam turbines in CSP plants, though less commonly than PV systems.

Q: Which technology works better in cloudy climates?

A: PV systems generally perform better in diffuse light conditions than thermal systems.

Q: Are thermal systems cheaper than PV for heating?

A: For domestic hot water, thermal systems typically have lower lifetime costs in sunny regions.
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