How does solar energy work?

Solar energy acts as a that can be harnessed. Almost all of the Earth S il;s;g [
all of the sunlight that strikes the top of the atmosphere is converted i _
The Solar energy to the Earth refers to this energy that hits the surface of the Earth |tself

How does infrared energy balance incoming solar radiation? ' %

At the top of the atmosphere, the difference of the incoming solar radiation energy minus the amount of solar
radiation energy that is scattered back to space (this difference being the amount of solar radiation energy
absorbed by the Earth system) must balance the emitted infrared radiation energy for radiative equilibrium to
hold.

How much solar radiation does the Earth intercept?

Figure 2 The Earth intercepts an amount of solar radiation equivalent to that falling on a disc with the same
radius (R ) as the Earth,facing the Sun: this comes to (1368 &#215; p R 2 ) W,where p R 2 is the area of the
disc (in m 2).

What percentage of solar energy is absorbed by Earth?

About 23 percent of incoming solar energy is absorbed in the atmosphere by water vapor,dust,and ozone,and
48 percent passes through the atmosphere and is absorbed by the surface. Thus,about 71 percentof the total
incoming solar energy is absorbed by the Earth system.

How does solar energy affect Earth's climate system?

This energy plays no rolein Earth's climate system. About 23 percent of incoming solar energy is absorbed in

the atmosphere by water vapor,dust,and ozone,and 48 percent passes through the atmosphere and is
absorbed by the surface. Thus,about 71 percent of the total incoming solar energy is absorbed by the Earth
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INCOMING SOLAR ENERGY

INTERCEPTED BY THE EARTH SOLAR

system.

The solar irradiance is essentially parallel by the
time it gets to Earth, so it is intercepted by Earth's
cross-section, which is just pi r Earth squared. At
Earth's surface, there is the incoming solar radiation
energy that is absorbed and the tropospheric

downward emitted infrared radiation, equivalent to
[ e ‘ V three times the incoming solar
11 | o =
’ | =
T

- Earth intercepting the solar energy ???ux is ??a2
.1 3 where ais the radius of the Earth (Fig. 2.5), Solar
L;r- . power incident on the Earth = S0??a2 =1.74 x1017
W using the data in Table 1.1. Not all o f this
L radiation is absorbed by the Earth; a signi???cant
o e O = 75 fraction is re???ected. The ratio of re???ected to
et §§ incident solar energy is called the albedo, ??.

The Earth is "constantly" bathed in solar radiation.
,,,,,,,,,,,,,,,,,,,,,,, On average, the Earth receives 1368 W/m 2 of solar
radiation at the outer edge of the atmosphere, called
the "solar constant”". However, the actual amount
received at the edge of the atmosphere and at the
Earth's surface varies from place to place and day

T 11 ™ to day on account of the orientation

[l
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Clouds and Solar Radiation. Solar radiation is the
primary energy source for Earth. On a global,
il long-term scale, the incoming solar radiation is
E| approximately balanced by the reflected (the
difference between incident and absorbed) solar
radiation and the emitted terrestrial radiation or
o | outgoing longwave radiation (ORL).

e
a

Insolation stands for incoming solar radiation.-the
flow of solar energy intercepted by an exposed
surface for the case of a uniformly spherical earth
with no atmosphere. Daily insolation, which is the
average insolation rate over a 24-hour day, depends
on two factors: (1) the angle at which the sun's rays
strike the earth, and (2) the

For the energy budget at Earth's surface to balance,
processes on the ground must get rid of the 48

percent of incoming solar energy that the ocean and
land surfaces absorb. Energy leaves the surface

through three processes: evaporation, convection,
and emission of ???
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M e I B Isolation: Isolation is the incoming solar energy

ENERGY STORAGE SYSTEM

intercepted by the earth. Air pressure: The pressure
exerted by the weight of air on the earth's surface is

known as air pressure. Wind: Wind is the movement

) H I

of air from the high-pressure area to low pressure
areas. Moisture: Water vapour present in the
] atmosphere is known as moisture.

e
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solstice this location receives more potential
incoming solar radiation than any other location
graphed. At this time the Sun never sets. In fact, it
remains at an altitude of 23.5 degrees above the
horizon for the whole day.

Battery String-5224

Insolation: An important factor that influences the
distribution of temperature is insolation. Insolation is
the incoming solar energy intercepted by the earth.
The amount of insolation decreases from the
equator towards the poles. Therefore, the
temperature decreases in the same manner. The
temperature in cities is much higher than that of
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Once the Sun's energy reaches Earth, it is
intercepted first by the atmosphere. A small part of
the Sun's energy is directly absorbed, particularly by
certain gases such as ozone and water vapor.
Some of the Sun's energy is reflected back to ???

Solar power is considered clean and one of the
most abundant of renewable energy sources
available. How Solar Energy Works. About 30
percent of incoming solar radiation is reflected out
into space and plays no role in Earth's climate
system. Of the remaining 70 percent, 23 percent of
incoming solar radiation is absorbed in the
atmosphere

The process of scattering occurs when small
particles and gas molecules diffuse part of the
incoming solar radiation in random directions
without any alteration to the wavelength of the

electromagnetic energy (Figure 7f-1). Scattering
does, however, reduce the amount of incoming
radiation reaching the Earth's surface.
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Study with Quizlet and memorize flashcards
containing terms like Which area receives the most
seasonal variation in incoming radiation?, The
amount of solar energy intercepted at a particular
area on the Earth's surface is, Which of the

following gases makes up the largest fraction of the
atmosphere near the surface? and more.

°- Ans: Insolation is the incoming solar energy
intercepted by the earth. The amount of insolation
' " decreases from the equator toward the poles
BT because sun rays fall vertically on the equator and
slant on the poles. Explore Notes of All subjects of
CBSE Class 7:-

Earth's Rotation: The time of the day, solar activity,
etc. Earth's Revolution: The distance between the

Earth and the sun, seasons, angle of inclination of
the Earth's surface, etc. Solar Insolation Explained.
Solar insolation refers to the quantity of solar

radiation energy received on a surface of size X m?
during an amount of time T.

]

(C) 2025 Solar Energy Resources 6/11 Web: https://www.gebroedersducaat.nl



INCOMING SOLAR ENERGY SOLAR
INTERCEPTED BY THE EARTH

21.1.3. Average Energy Budget; Consider an Earth
with no atmosphere (Fig. 21.1). Given the

near-constant climate described above, assume a
! balance of radiation input and output. Incoming

solar radiation minus the portion reflected, multiplied
by the area intercepted by Earth, gives the total

=
/

radiative input:

L

M racrnee I = ” Study with Quizlet and memorize flashcards

ENERGY STORAGE SYSTEM

containing terms like What is the name for solar
energy that is intercepted by Earth? A) advection. B)
albedo. C) insolation. D) transmission energy, The
passage of shortwave and longwave energy through
the atmosphere or water is an example of A)
insolation. B) absorption. C) refraction. D)
transmission., Earth's main energy ???

Once the sun's energy reaches earth, it is
intercepted first by the atmosphere. A small part of
the sun's energy is directly absorbed, particularly by
certain gases such as ozone and water vapor.
Some of the sun's energy is reflected back to space

b=
!

by clouds and the earth's surface.
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The sun produces a vast amount of energy. The
energy emitted by the sun is called solar energy or
solar radiation. Despite the considerable distance
between the sun and the earth, the amount of solar
energy reaching the earth is substantial. At any one
time, the earth intercepts approximately 180 106
GW. Solar radiation is the

The Sun emits a nearly continuous spectrum of
energy, ranging from very short wave and high
energy packets of quanta, to low energy and long
wave lengths. Table 5.1 lists the various wave
bands that are intercepted by Earth and their
sources. Figure 1 Electromagnetic spectrum of
sunlight above and below the atmosphere.

Insolation is the term for the incoming solar energy
intercepted by Earth. This solar radiation is the
Earth's main source of heat energy, which impacts
many aspects of life and climate. Explanation: The
incoming solar energy intercepted by the Earth is
called Insolation. The term "Insolation" is short for
Incoming Solar Radiation.
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the processes that balance the incoming solar
radiation and the outgoing terrestrial radiation. To
balance the absorbed incoming energy, Earth must
on average, emit the same amount of radiation to
space. This balance results from several processes
that occur at Earth's surface and atmosphere. Read

the following explanations of how incoming

Study with Quizlet and memorize flashcards
containing terms like 1.) The passage of shortwave
and longwave energy through the atmosphere or
water is an example of. A. absorption B.
transmission C. refraction D. insolation, 2.) What is
the name for solar energy that is intercepted by
Earth? A. advection B. transmission energy C.
insolation D. albedo, 3.)

Insolation is the incoming solar energy intercepted
by the earth. The amount of insolation decreases
from the equator towards the poles. Therefore, the
Let's do For ten days note down weather report
from a local newspaper and observe the changes
occurring in the weather. Wind Vane: Shows the
direction of the wind Rain Gauge: Measures the
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Answer: Insolation is the incoming solar energy
European 2 . . .
- intercepted by the earth. Amount of insolation

decreases from the equator toward poles because
sun rays fall vertically on the equator and slant on

the poles. Air Summary. The chapter "Air" from the
??7?

The energy entering, reflected, absorbed, and
emitted by the Earth system are the components of
the Earth's radiation budget. Based on the physics
principle of conservation of energy, this radiation
budget represents the accounting of the balance
wwwwwwwwwwwwwwwwwww e between incoming radiation, which is almost entirely

, L [ solar radiation, and outgoing radiation, which is
, ~ l w‘ partly 2??
r=n rrny!"l

Not all of the incoming solar radiation is available to
heat the Earth: some of it is reflected directly back
to space. The proportion of incident solar radiation
that is reflected by a given surface is called the
albedo .

i
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Earth's energy balance and imbalance, showing
where the excess energy goes: Outgoing radiation
is decreasing owing to increasing greenhouse

& gases in the atmosphere, leading to Earth's energy
- imbalance of about 460 TW. [1] The percentage
= going into each domain of the climate system is also

P indicated.. Earth's energy budget (or Earth's energy
Sy % | — | balance) is the ??2?

As the earth is a geoid resembling a sphere, the
sun's rays fall obliquely at the top of the atmosphere
and the earth intercepts a very small portion of the
sun's energy. In other words, Insolation is the
incoming solar energy intercepted by the earth. The
amount of insolation decreases from the equator
towards the poles.

On average, 340 watts per square meter of solar
energy arrives at the top of the atmosphere. Earth
returns an equal amount of energy back to space by
reflecting some incoming light and by radiating heat
(thermal infrared energy). Most solar energy is
absorbed at the surface, while most heat is radiated

back to space by the atmosphere.
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