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The Energy Problem
Growing world population



The Energy Problem Energy Shortage

Increasing living standard:

Energy consumption per capita

(Source: Wikipedia)



Energy  Joules (J)

Power = Energy/Time Watts (W)

1 W = 1 J/s

1 kWh = 1kW x 1h = 3.6 MJ



The Energy Problem
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Climate change

















• Irradiance – power density  -  W/m2 

– instantaneous 

• Irradiation – energy density  -  kWh/m2 

– Power integrated over time, psh (peak sun hours) 











• 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) 

• 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) 



Earth Declination 
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