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PHOTOVOLTAIC BASICS

Understanding Solar
Panels: How Sunlight
Powers Your Home

Discover how photovoltaic
technology converts light into
electricity to generate power and

lower energy costs.
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HISTORICAL ROOTS

The 1839 discovery of
the photovoltaic effect

The fundamental science behind solar energy was demonstrated nearly

two centuries ago.

e First demonstration in 1839

Edmond Becquerel first demonstrated the photovoltaic effect using an electrochemical
cell, observing the production of an electric current when plates were exposed to solar
radiation.

e Platinum and gold plates

Becquerel explained his discovery involving two plates of platinum or gold immersed in
an acid, neutral, or alkaline solution and exposed in an uneven way to sunlight.

e Distinction from photoelectric effect

The photovoltaic effect is closely related but distinct irom the photoelectric ettect later
studied by Heinrich Hertz and Albert Einstein. Made with Slidezza




PHYSICS OF LIGHT

Solar cells convert absorbed
light into electrical energy

Solid-state semiconductor devices use the photovoltaic effect to generate a direct

current from sunlight.
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SYSTEM DESIGN

Building a complete
solar energy system

Individual modules and system components combine
to deliver usable electricity to appliances or the grid.

® Module assembly
A solar panel consists of multiple modules made of
photovoltaic cells connected in series to increase voltage and
in parallel to increase current.

e System arrays
Panels are arranged in larger arrays or photovoltaic systems
to supply the electricity grid or power specific devices.

e Powerconversion
Solar inverters convert the direct current electricity
produced by the panels into alternating current where
necessary for household appliances.

® Additional hardware
Complete setups typically include charge controllers,
battery packs, wiring, and safety switches to optimize energy
output and storage.
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EFFICIENCY RATINGS

Commerecial panels
convert about
20% of sunlight

20%

Typical commercial conversion
efficiency
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ECONOMIC TRENDS

Falling costs drive
solar adoption

Falling costs have been the biggest factor in
the recent exponential growth of solar
energy.
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MAINTENANCE

Managing dust
accumulation to
protect energy output

Dust buildup blocks sunlight and lowers energy
production in unmanaged systems.

® Powerloss fromsoiling
Dust, grime, pollen, and other particulates block sunlight
from reaching the photovoltaic cells. A dirty solar panel can
reduce its power capabilities significantly in high dust,
pollen, or desert areas.

e MIT waterless cleaning system
MIT researchers announced a new cleaning system for solar

panels and mirrors to address the issue of dust accumulation.

This system utilizes electrostatic repulsion to detach dust
particles from the panel's surface without using water or
brushes.

@ Electrostatic particle removal
An electrical charge imparted to the dust particles by passing
a simple electrode over the panel causes them to be repelled
by a charge applied to the panel itself. The system can be
automated using a basic electric motor and guide rails.
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SUMMARY

Key takeaways for
homeowners going solar

Solar panels offer an efficient, increasingly
affordable way to generate electricity from
sunlight using reliable photovoltaic

technology.

® Photovoltaic generation
Solar panels convert light energy into direct current
electricity by using multiple modules that consist of
photovoltaic cells.

® Conversion efficiency
Silicon cells are typically 10 to 20 percent efficient at
converting sunlight into electricity, with newer
production models exceeding 22 percent.

e Costreduction
Commercial conversion efficiencies sit close to about
20 percent while costs have decreased significantly

over time, making residential systems an attragive
' i lidezza
investment. Made with Slidezza



