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(Source: Wikipedia)



Energy = Joules (J)
Power = Energy/Time = Watts (W)

1W=11J/s
1 kWh =1kW x 1h =3.6 MJ
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Carbon Dioxide Concentration
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The Energy Problem

Global Temperature
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Chilorophyll Absorption Spectrum
of Visible Light
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- The Slm Is not ye"ow
(or orange or red), - It's wmte.

e
A

Sunlight consists

of a combination |
of all wavelengths
(colours) .

our Atmosphere

The Earth's atmosphere
scatters mainly the blue
wavelengths, which then
reflect back to us from all

over the sky making the

clear air appear blue.
What is left (direct view)
appears more yellow.
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Thi_s.effect is even more ,
- pronounced at sunset.

More of the longer
wavelengths are

scattered making
sunsets appear
orange or red.
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Direct Normal Solar Radiation Annual
(Two-Axis Tracking Concentrator) | oo, sz e o
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aerosol optical depth, precipitable water vapor, albedo, atmospheric
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pressure ozone resampled t Okm resolution. See
http: #fwww .nrel gov/gis/il_csp.html documentation for more details.
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* Irradiance — power density - W/m?
— Instantaneous

* Irradiation — energy density - kWh/m?
— Power integrated over time, psh (peak sun hours)



Direct Normal Solar Radiation Annual
(TWO_AXiS Tra Cki ng C O n Ce ntrato r) Model estimates of monthly average daily total radiation using inputs

derived from satellite andfor surface observations of cloud cover,
aerosol optical depth, precipitable water vapor, albedo, atmospheric
Ny pressure and ozone resampled to a 40km resolution. See

¥ http: ffenan nrel gov/gisfil_csp.html documentation for more details.
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Western Hemisphere
Solar Irradiance
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Aulumnal EqQuinox
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e Sun and the Earth are not to scale In this drawing




Equinox
March 21
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e Perihelion — point in orbit where a planet is nearest the sun (Earth
~ January 3 147 million km)

* Aphelion — point in orbit where a planet is furthest from the sun
(Earth ~July 4 - 152 million km)

e Seasons caused by tilt and not distance from sun (since southern
hemisphere tilted towards sun when closest — receives slightly
more energy from sun than Northern hemisphere)
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