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~ The sum is a star, a hot ball of
glowing gases: ydrogen (42%),
helium (&).

~ The temperature at the sum's
core is about 15 willion degrees
cellulose Surface +emperature:
5500 degrees cellulose .

— By the process of fusiow, protous
are converted wto helium wuclei
plus energy.
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1. Two protons fuse. Usually the
pair breaks apart again, but once in
a while one proton is transmuted
into a neutron. The resulting
proton-neutron pair is deuterium,
a type of hydrogen. Also, a positron
and a neutrino are emitted. When
the positron encounters its antipar-
ticle (an electron), the pair annihi-
lates to form a gamma ray.

2. Another proton collides with the
deuterium, forming a helium-3
nucleus (two protons and a neutron})
plus a gamma ray. Gamma rays
eventually work their way up from
the core of the sun and out into
space in the form of sunlight.

3. Two helium-3 nuclei collide.

4. A helium-4 nucleus is created,
plus two extra protons.
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or on t The energy which product n the core of the sun, and

fransmitted +o its surface and +thaw +o +he space as a waves in speed of light with a power of
2.5 x 10232 kw.
» At the top of the atmosphere (at the Earth’'s mean distance from the Sun)the earth intercepts a
small portion of the sun's power, equaled +o 1.73 x 101%kw, equivalent +o 13662 w/m2.
The average amount of solar radiation that reaches the earth's upper atmosphere.
ov a surface perpendicular to the sun's rays; equal o 1367 (W/m2).

| of < | it is the travsfer rate of the beams evergy across the wiit area of a
body (W/mZ).
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cident on unit area of any surface (W/m2).
extraterrestrial irradiance: irradiavce at the +op
of the earth's atmosphere.

Lrradiation By integrating irradiavce over a fixed

time, usually an hour or a day derive the ncident
solar evergy per unit area of surface (J/m2).

Trradiation = insolation

Tusolation or Trradiation : it can be descrived as

the incoming solar ewergy that reaches the
Earth's atmosphere and surface, it is a measure
of the solar energy that is iucident on a specified
area over a set period of time.

@Geverally insolation is expressed two ways:

1. it (kWh/mZ/day) which represewts +the
average amount of ewergy hitting an area
each day.

2. form is (W/m?2) which represents the average
amount of power hitting an area over am
ewtire year.

Tusolation: is obviously important for solar energy

applications.

Seolar Energy

Solar radiation

The earth’s orbit is elliptical, the sun-to-
earth distance varies slightly with time of
year, and +the actual extraterrestrial
irradiance varies by £3.4% durivg the year.
The Earth is tilted at an angle of 23.5°
relative to the sum and +his has a marked
impact apon the amount of TIusolation
received by different places and at different
times of the year.

Insolation
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https://www.sciencedirect.com/topics/engineering/extraterrestrial-irradiance
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A Solar radiation

As smilight = irradiation = insolation = intensity passes through | At our latitude, the max. value
the atmosphere, some of it is absorbed, scattered, and | Of the solar intewnsity at the
reflected by surface is approXimately 1000
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7
IV e summer Inovtins.

Reflected Solar
Radiation
107 Wm* Radiation Solar
342 Wm* radiation
Reflected by Clouds,
Aerosol and Reflection
Atmospheric Total intensity] — ~ 100 W/m’
. Gases : ~ 1352 Wi
77 Absnrptmn‘ -
~ 300 W/m'
: g
Clouds Top of atmosphere

max. 1000 W/m’

¢

Diffuse radiation \/ Earth surface
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* When solar radiation euters the atmosphere, part of it is absorbed at the higher atmospheric
layers (200-300 km altitude) where most of harmful radiation (x-rayand gamma ray).

* the rays of longer wave length is absorbed also, most of them i the ultra-violet region. Ozone layer
(15-40 km altitude) protects the Globe form ultra-violet ray.

*  There are anther absorbed in long wave regiow ( nfrared & micro-wave) at height less than 10 km.

* The solar radiation undergoes further attenuation by water vapor and dust suspended in air.
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olar radiation

» Every location om Tarth receives
sulight at least part of the year.
The amount of solar radiation that
reaches any one spot on the Earth's
surface varies accordivg to:

s Geographic location

* Time of day

* Seasowm

* Local landscape

* Local weather.

» Traq is located n the region, which
has a very good amount of solar
evergy with an estimated average
number of hours of solar brightwess
2.9 hours per day.

> the estimated average solar ewergy
received in Iraq 534 wW/Wm2

Solar Energy
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Solar radiation

Terrestrial solar radiation wntensity (Irradiance) in W/m2 .

Solar radiation can be divided into two main parts:
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«  Direct Radiation: T+ is the direct solar Cloud and dust
radiation without any attenuation or diffusion.

«  Diffused Radiation: T+ is the part that is re-
emitted by the atmosphere iu all directions. o

Ar Wase (m) It is a hypothetical term +o P iypptistalEosR0n

measure the amount of attenuation of solar
radiation by atmospheric air. Air mass is defived
as the ratio of the actual distance traversed by
the solar beam in the atmospheric air to the
minimum hypothetical distance if sun would be at
the zevith, (Accordingly air mass is related +o
zevith angle () as follows:

80°>z=0° Surface of Earth

Note that even ow a cloudless, clear day, there is always at least 10%% diffuse irradiavce from
molecular scattering, ete. The ratio between the beam irradiance and the +otal irradiance thus varies
from about D.4 ou a clear day to zero on a completely overcast day.

at zenith
Sun actual position

1 Atmosphere limit N

1

cos (z)

m =




