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List the Two Types of Solar Energy: Photovoltaic and Concentrated Solar Power

Why Does Solar Energy Split into Two Major Technologies?

With global renewable energy capacity growing by 50% in 2023, solar power dominates this expansion. But
few redlize there are two distinct solar technologies shaping this revolution. Photovoltaic (PV) systems
directly convert sunlight into electricity, while Concentrated Solar Power (CSP) uses mirrors to focus sunlight
for heat-driven turbines. In Germany, PV installations account for 12% of nationa electricity, whereas
Morocco's Noor CSP plant powers over 1 million homes after sunset through thermal storage.

How Photovoltaic Systems Transform Sunlight into Action

PV panes work through the "photovoltaic effect,” where sunlight dislodges electrons in semiconductor
materials like silicon. Modern PV systems achieve 22-24% efficiency, with bifacial modules generating extra
power from reflected light. For residential use, 5kW systems (about 15 panels) can offset 80% of household
energy needs in sunny regions like Californiaor Spain.

Industrial applications see even greater impact. The 2.2GW Bhadla Solar Park in India covers 14,000 acres -
equivalent to 13,000 football fields. But why do engineers increasingly combine PV with lithium-ion
batteries? The answer lies in solving intermittent generation. When paired with storage, PV systems deliver
2417 reliability, pushing adoption in off-grid African communities and German factories alike.

When Mirror Farms Outperform Traditional Panels

CSP plants like Californias lIvanpah facility use mirrored heliostats to focus sunlight onto towers, heating
molten salt to 565?C. This stored thermal energy drives steam turbines even after sunset. While PV dominates
rooftop installations, CSP thrivesin utility-scale projects:

South Africa's Redstone CSP plant stores 12 hours of thermal energy
Dubai's 700MW CSP project achieves 15.3% annual efficiency
Existing CSP facilities globally store 26GWh of dispatchable energy

Solar Tech Showdown: Climate Dictates the Winner

PV systems excel in diffused light conditions - Germany's 30GW installed capacity proves they work in
cloudy climates. However, CSP requires direct normal irradiance (DNI) above 2,000 kWh/m?/year. This
makes the Middle East and Australian outback ideal for CSP, while Southeast Asian cities with space
constraints prefer PV rooftop arrays.

Breakthroughs Blurring the Lines

Emerging perovskite PV cells now reach 33.7% laboratory efficiency, while Australian researchers prototype
"hybrid collectors’ combining PV electricity with CSP heat capture. These advancements suggest future solar
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farms might integrate both technologies. For now, the choice depends on:

Land availability
Energy storage requirements
Grid flexibility needs

Q&A: Solar Energy Essentials

Q: Which technology works better for home use?

A: PV systems dominate residentia installations due to modular design and decreasing costs ($2.80/Watt
installed inthe U.S)).

Q: Can CSP work in cold climates?

A: Yes - Chile's Atacama Desert CSP plant operates efficiently at high altitudes with temperatures below
freezing.

Q: How do lifetimes compare between PV and CSP?

A: PV panels typically last 25-30 years versus CSP plants 35-40 year lifespan, but CSP requires more

maintenance.
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