
Solar Radiation Distribution

Solar Radiation
at the Top of the

Atmosphere

16% atmospheric absorption

6% atmospheric scattering

4%cloud absorption

23%cloud reflection

14%absorbed by land

4%reflected by land and oceans

33%absorbed by oceans

Solar Radiation
Absorbed at
the Surface

70% oceans

Ocean Warming

Massive Evaporation (Weather)

Convection (Weather)

Biomass

30% Land

Ground Warming

Meager Evaporation (Weather)

Convection (Weather)

Biomass
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Solar Energy Concepts

All wavelengths
absorbed by a

black body

unconcentrated

space heating

water heating

low eff. heat engine

concentrated

CR (concentration ratio) = 10, low eff heat engine

CR = 100, med. eff. heat engine

CR = 1000, high eff. heat engine

All wavelengths
absorbed by

oceans, lakes, ponds

evaporation hydroelectric power

thermal gradient

OTEC

solar pond

convection wind power

All wavelengths
absorbed by

land and plants
convection wind power

Red, blue
absorbed by
plants, algae

bacteria

photosynthesis

food

biomass

burnable solids

biodiesel

alcohol fuels

syn gas

direct H2
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UV, visible, NIR
absorbed by

crystals and molecules

photovoltaic device

electric power

H2 by electrolysis

photoelectrochemistry

electric power

chemical fuel

photochemistry fuel production

photocatalysis fuel, chemicals
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