How much land does it take to prod
To produce 1 GWh of solar |
(17,500 square mlles) to generate 4 mill i
0.6% of the total surface area of the contlne _al __‘

solar power.

How much solar power would a country need?

141 million households and businesses,based on 13-14% efficiency for solar modules.
How much solar power does the United States have?

The U.S. has 102.9 gigawattsof total solar installed capacity which is equivalent to 965 square miles,roughly
the size of the country's smallest state,Rhode Island. This current solar capacity generates enough electricity
to power 18.6 million American homes,which is nearly 13% of the nation's households.

How much solar power do we need?

In 2015,0.6% of utility generation in the U.S. came from solar. To increase that number to 100%,we would
need to produce 4 million gigawatt-hours(GWh) of solar energy annually. To produce 1 GWh of solar
power,you need approximately 2.8 acres of land--or roughly 11.2 million acres (17,500 square miles) to
generate 4 million GWh of clean energy.

How many miles of solar panels do you need?

"You only need about 100 miles by 100 milesof solar panels to power the entire United States.... The
batteries you [would]need to store the energy,so you have 24/7 power,is 1 mile by 1 mile. One square-mile."
That's just 101 square miles,or as Elon says,"a little square on the U.S. map."

How much area do solar power plants need?

Generation-weighted averages for total area requirements range from about 3 acres/GWh/yr for CSP towers
and CPV installations to 5.5 acres/GWh/yr for small 2-axis flat panel PV power plants. Across all solar
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HOW MUCH AREA OF SOLAR

PANELS TO POWER THE US SOLAR

technologies,the total area generation-weighted average is 3.5 acres/GWh/yrwith 40% of power plants within
3 and 4 acres/GWhlyr.

The Solar Futures Study is a U.S Department of
. Energy report that explores the role of solar energy
il iii",‘.‘i in achieving the goals of a decarbonized grid by
| 2035 and a decarbonized energy system by 2050.
. The maximum solar land area required is equivalent
— | to less than 10% of potentially suitable disturbed
.1 lands, avoiding conflicts with high-value
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The average solar system has between 10 and 20
= rrrrrrrr T solar panels depending on the sun exposure,
electricity consumption, and the power rating of
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each panel. In 2023, the most common solar panel
is 400 Watts, which would produce a maximum of

2,000 Wh (2 kW) of electricity per day in a location
_ \\\\\\ , that gets 5 hours of peak sunlight per day.
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Solar panel's maximum power rating. That's the
wattage; we have 100W, 200W, 300W solar panels,
and so on. How much solar energy do you get in

your area? That is determined by average peak
solar hours. South California and Spain, for
example, get 6 peak solar hours worth of solar
energy. The UK and North USA get about 3-4
hours. Below we
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The International Energy Agency (IEA) reported that
the United States installed 15.6 GW ac of solar
capacity in in the first quarter (Q1)/second quarter
(Q2) of 2024 (the Solar Energy Industries
Association reported 21.4 GW dc)???a 55%
increase from the record achieved in ??7?

We would need 45 Billion solar panels to produce
the 2022 energy usage of the United States. If we
decide just to cover the domestic energy usage of
the US, then we would need this many solar panels:
5,250,000,000,000 kWh /641 kwh = 8,200,000,000
. We would need 8.2 Billion solar panels to produce
the 2022 domestic energy usage of the United
States

The US now has enough solar energy to power
more than 23 million homes. But the report's
authors think the world's biggest economy can go
much further. They say cities, states and the federal
government should adopt strong policies to make it
easy and affordable for homeowners, businesses
and utilities to "go solar".
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> ? Pros 92% guaranteed end-of-warranty panel
E = rrrrrrrrE T output 25-year product warranty and power
s [“ 1] production guarantee High-efficiency panels with
- \§——§———.—! ratings up to 22.8% Cons Panel availability varies
g by ZIP code Panels sold by SunPower installers and
authorized dealers only Priced higher than other
_ N , panel manufacturers, according to customer reviews

PV plants built in the United States through 2019.
We use ArcGIS to draw polygons around satellite
imagery of each plant within our sample and to
calculate the area occupied by each polygon. When
combined with plant metadata, these polygon areas
allow us to calculate power (MW/acre) and energy
(MWh/acre) density

panel PV power plants. Across all solar
A technologies, the total area generation-weighted
!E average is 3.5 acres/GWh/yr with 40% of power
plants within 3 and 4 acres/GWhlyr. For direct-area
requirements the generation-weighted average is
2.9 acres/GWhlyr, with 49% of power plants within
2.5 and 3.5 acres/GWhl/yr.
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"If you wanted to power the entire United States
with solar panels, it would take a fairly small corner
S of Nevada or Texas or Utah; you only need about
o 100 miles by 100 miles of solar panels to

The United States uses many different energy
sources and technologies to generate electricity.
The sources and technologies have changed over
time, and some are used more than others. Solar
photovoltaic and solar thermal power plants
provided about 4% of total U.S. utility-scale
electricity and accounted for 18% of utility-scale
electricity

The rated capacity of a solar panel is the power a
panel will generate under "standard test conditions".
This is a fixed set of conditions used to compare
different solar panels, which can be thought of as
ideal operating conditions. More efficient panels
can help get the most generation from a limited roof
area. Your solar retailer or
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billion solar panels would be needed to power the
U.S. on solar energy. This is derived from the fact
that every year the U. S. consumes around 4000
billion kWh of electricity. This means an astounding
consumption of 12,000 kWh per year per capita.

pos And as | write above, panels of that area would
generate average electricity of 500GW.
Footprint2Wings is correct that if the panels were
spaced out further, the same area would generate
less power. But we see from the presentation and
the data that what Elon Musk was referring to was
solar panels of the area shown in the blue square.
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How much energy does a solar panel produce per
month? A 400W solar panel receiving 4.5 peak sun
hours per day can produce 1.75 kWh of AC
electricity per day, as we found in the example
above. Now we can multiply 1.75 kWh by 30 days to
find that the average solar panel can produce 52.5
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— kWh of electricity per month.
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See how much solar panels cost in your area. Get
Started Please enter a valid zip code. the 2023

L .
- é”; ;’(_:EE Heatmap Climate Poll found that 46% of US adults
i want to power their homes with solar panels in the
— B future while 13% already do. and least accurate

??? way to get an idea of how much solar panels
will cost for your home is to see how much

The Map By Elon Musk. It takes 425 GW on
average to power the U.S. Therefore, according to
the EIA, that is 3725 TWh per year!. The map
shown by Elon Musk has a 10,000 km 2 area that
requires many solar panels. Moreover, in North ???

Find out what solar panels cost in your area in 2024.
ZIP code * Please enter a five-digit zip code.
Multiplying the number of panels by the 400-watt
power output of each panel gets us a system size of
about 19.2 kW. How much solar energy can you
generate on your roof by state? State.
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To pick the right solar energy system for your home,
knowing about solar panel specs is key. Solar
panels have different wattages and efficiencies. This
affects how many you need for your home. Typical
Wattage Ratings for Solar Panels. Solar panel

wattage tells you how much power a panel can
make. It usually ranges from 250 to 400 watts.

How much solar and wind power increased from
2022 to 2023 (those that provide electricity to
multiple residents or businesses in an area).
Small-scale solar installations account for an

A study by the National Renewable Energy
Laboratory (NREL) illuminated an interesting fact:
placing solar panels on just 0.6% of America's total
land area could supply enough electricity to power
the entire country.
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- A 2022 NREL study found that, to achieve President
Biden's goal of generating 80 percent zero-carbon
electricity by 2030 and 100 percent by 2035, we will

ﬁ need to increase wind and solar ???

—
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See how much solar panels cost in your area. Get
Started Please enter a valid zip code. It's also
worth paying attention to the massive boom in US
solar panel manufacturing spurred by incentives in
the Inflation Reduction the Heatmap Climate Poll
found that 59% of Americans want to power their
homes with solar panels, and 86% said

That's how much power solar panels have to
produce each hour for the whole United States.
Therefore, about 7.85 billion individual solar panels,
each providing about 350W per hour, are necessary
to power the whole USA.
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Key takeaways. The average home needs between
15 and 19 solar panels to cover its daily electric
usage. You can calculate the number of solar
panels you will need with your energy usage, the
amount of sunlight you get, and the wattage of the
solar panels you choose.
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