
HOW MUCH SOLAR ENERGY HITS
THE EARTH IN ONE HOUR

How much energy hits the Earth in one hour?

The total energy hitting the Earth in one hour (in watt-hours) is solar constant x surface area of Earth-sized

disc 1 361 W/m 2 x 1.2748 x 10 14 m 2 = 1.73 x 10 17 watt-hours. This is often expressed as 173,000

terawatt hours(TWh),where 1 terawatt is 1 trillion (1,000,000,000,000) watts

How much solar energy does the Earth produce a year?

In fact, the amount of solar energy that hits the Earth in just one hour is enough to power the entire world for

an entire year. Scientists estimate that the sun releases around 173,000 terawatts of solar energy every

second, and a significant portion of that energy reaches the Earth.

How much solar energy is absorbed on Earth?

The remaining 70 percentis absorbed on Earth. (UC Davis) The 70 percent of solar energy the Earth absorbs

per year equals roughly 3.85 million exajoules. In other words,the amount of solar energy hitting the earth in

one hour is more than enough to power the world for one year.

How much solar energy reaches the earth's surface?

The amount of solar energy that reaches the Earth's surface is known as the solar irradiance or solar

constant. The solar constant is the amount of solar energy that reaches the Earth's upper atmosphere per

unit area. According to NASA,the solar constant is approximately 1,366 watts per square meter.

How much energy does the sun emit?

Over the course of one solar cycle (one 11-year period),the Sun's emitted energy varies on average at about

0.1 percent. That may not sound like a lot,but the Sun emits a large amount of energy - 1,361 watts per

square meter. Even fluctuations at just a tenth of a percent can affect Earth.

How many terawatts of solar energy is released per second?

Scientists estimate that the sun releases around 173,000 terawattsof solar energy every second,and a

significant portion of that energy reaches the Earth. While some of this energy is absorbed by the atmosphere

or reflected back into space,a large amount of it makes its way to the surface of the planet.
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Hi, Kailee, The US receives 2379 kJ/m^2 energy

per hour. We need to multiply that by the total area

in the US, which is 9,158,960 km^2. The problem is

that one is expressed in km^2 and the other as m^2.

We rely on Ember as the primary source of

electricity data. While the Energy Institute (EI)

provides primary energy (not just electricity)

consumption data and it provides a longer

time-series (dating back to 1965) than Ember (which

only dates back to 1990), EI does not provide data

for all countries or for all sources of electricity (for

example, only Ember provides ???

If harnessed properly, sunlight could easily exceed

current and future electricity demand. According to

the Department of Energy, every hour, enough

energy from the sun reaches Earth to meet the

world's energy usage for an entire year. Craig: Yes.

We get 6000 times more power from the sun than

all seven billion of us use.
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The 70 percent of solar energy the Earth absorbs

per year equals roughly 3.85 million exajoules. In

other words, the amount of solar energy hitting the

earth in one hour is more than enough to power the

world for one year. How solar energy is captured

and stored, however, is where things get even more

interesting.

Earth's temperature depends on how much sunlight

the land, oceans, and atmosphere absorb, and how

much heat the planet radiates back to space.  If for

just one hour, you could capture and re-use all the

solar energy arriving over a single square meter at

the top of the atmosphere directly facing the

Sun???an area no wider than an adult's 

The Earth's climate is a solar powered system.

Globally, over the course of the year, the Earth

system???land surfaces, oceans, and

atmosphere???absorbs an average of about 240

watts of solar power per square meter (one watt is

one joule of energy every second).
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Thus, about 71 percent of the total incoming solar

energy is absorbed by the Earth system. Of the 340

watts per square meter of solar energy that falls on

the Earth, 29% is reflected back into space,

primarily by clouds, but also by other bright surfaces

and the atmosphere itself. About 23% of incoming

energy is absorbed in the atmosphere by 

the shallow ocean is relatively fast -- equilibration

occurs on a time scale of years to decades.

Between the first and second reservoirs, exchange

of CO2 is relatively slow -- equilibration occurs on a

time scale of centuries to millennia.

Solar energy: Solar energy is the constant heat and

light obtained from the sun. Solar energy is

absorbed by certain devices and instruments on the

Earth. Solar energy can be used as a replacement

for electrical energy as it is natural and does not ???
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Solar energy is the technology that's used to

harness the sunlight and output useable energy.

Currently, solar energy produces less than

one-tenth of one percent of the global energy

demand. If all the sunlight that hits the Earth in a

span of one hour could be stored in a gigantic

battery that provides electricity to all 7 billion people 

Average yearly peak sun hours for the USA.

Source: National Renewable Energy Laboratory

(NREL), US Department of Energy. Example: South

California gets about 6 peak sun hours per day and

New York gets only about 4 peak sun hours per

day. That means that solar panels in California will

have a 50% higher yearly output than solar panels

in New York.

Solar radiation at the Earth's surface varies from the

solar radiation incident on the Earth's atmosphere.

Cloud cover, air pollution, latitude of a location, and

the time of the year can all cause variations in solar

radiance at the Earth's surface. The amount of

energy reaching the surface of the Earth every hour

is greater than the amount of 
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Using this number, a simple calculation tells us that

the total solar energy hitting the Earth in one hour

(in watt-hours) is. solar constant x area of an

Earth-sized disc 1 361 W/m 2 x 1.2748 x 10 14 m 2

= 1.73 x 10 17 watt-hours. This can be expressed

as 173,000 terawatt hours (TWh), where one

terawatt is one trillion (1,000,000,000,000) watts

The total solar power that can be absorbed by the

earth is then P = AI??? = 1:2?1014 m2?1360 W/m2

= 1:6?1017 W . The solar energy (in Joules) striking

the earth each year is simply P? the number of

seconds in one year. U = P?3:2?107 s = 1:6?1017

W ?3:2?107 s = 5:1?1024 J . Using the de???nition

of the quad as Q = 1015 BTU = 1015 ? 

In a single hour, the amount of power from the sun

that reaches the earth is more energy than the world

consumes in an entire year. According to the U.S.

Department of Energy, 430 quintillion Joules of

energy from the sun hits the earth each hour;

humans use 410 quintillion Joules a year, and the

average American household uses about 40 billion 
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The total solar energy absorbed by Earth's

atmosphere, oceans and land masses is

approximately 122 PW?year = 3,850,000 exajoules

(EJ) per year. [12] In 2002 (2019), this was more

energy in one hour (one hour and 25 minutes) than

the ???

Global distribution of incoming shortwave solar

radiation averaged over the years 1981???2010

from the CHELSA-BIOCLIM+ data set [1] The shield

effect of Earth's atmosphere on solar irradiation.

The top image is the annual mean solar ???

How Does Energy from the Sun Reach Earth? It

takes solar energy an average of 8 ??? minutes to

reach Earth from the Sun. This energy travels about

150 million kilometers (93 million miles) through

space to reach the top of Earth's atmosphere.

Waves of solar energy radiate, or spread out, from

the Sun and travel at the speed of light through 
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Let's go about this from a different angle and

compare answers. The radius of the earth is about

6.4 Mm, so the area of its disk is 130 x 10 12 m 2

gure about 1.2 kW/m 2 of incident sunlight power at

earth's distance, so that yields 1.5 x 10 17 Watts.

That's close enough for such a quick back of the

envelope calculation to the 2 x 10 17 value you

show that it can be considered the ???

In addition, you can dive deeper into solar energy

and learn about how the U.S. Department of Energy

Solar Energy Technologies Office is driving

innovative research and development in these

areas. Solar Energy 101. Solar radiation is light ???

also known as electromagnetic radiation ??? that is

emitted by the sun. While every location on Earth 

It takes solar energy an average of 8 ??? minutes to

reach Earth from the Sun. This energy travels about

150 million kilometers (93 million miles) through

space to reach the top of Earth's atmosphere.

Waves of solar energy radiate, or spread ???
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According to the US Energy Information

Administration, humanity's total need for energy

amounts to about 20 trillion kilowatt-hours in 2010

and will grow to more than 30 trillion kilowatt-hours

by 

A total of 173,000 terawatts (trillions of watts) of

solar energy strikes the Earth continuously. That's

more than 10,000 times the world's total energy

use. And that energy is completely renewable ???

at least, for the lifetime of the sun. "It's finite, but

we''re talking billions of years," Taylor says.
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