
Nothing exists except atoms and empty space; 
everything else is opinion. 

                                                          Democritus
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Figure 1.0  Energy Flow, 2011
(Quadrillion Btu)
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1 Includes lease condensate.
2 Natural gas plant liquids.
3 Conventional hydroelectric power, biomass, geothermal, solar/photovoltaic, and wind.
4 Crude oil and petroleum products.  Includes imports into the Strategic Petroleum Reserve.
5 Natural gas, coal, coal coke, biofuels, and electricity.
6 Adjustments, losses, and unaccounted for.
7 Natural gas only; excludes supplemental gaseous fuels.
8 Petroleum products, including natural gas plant liquids, and crude oil burned as fuel.

9 Includes 0.01 quadrillion Btu of coal coke net imports.
10 Includes 0.13 quadrillion Btu of electricity net imports.
11 Total energy consumption, which is the sum of primary energy consumption, electricity retail

sales, and electrical system energy losses.  Losses are allocated to the end-use sectors in
proportion to each sector’s share of total electricity retail sales.  See Note, “Electrical Systems
Energy Losses,” at end of Section 2.

Notes: •  Data are preliminary.  •  Values are derived from source data prior to rounding for
publication.  •  Totals may not equal sum of components due to independent rounding.

Sources: Tables 1.1, 1.2, 1.3, 1.4,  and 2.1a.

Flow of energy in USA.  
Department of Energy,  
Annual Energy Review 2013.  
Units are ExaJoules, 1018 J.





No one knew much energy the Sun releases into space until 
we learned the Sun’s distance from the Earth.

Once we learned the Sun’s prodigious energy output, we 
were at a loss to explain it until Einstein opened the door 
by showing that mass is just a form of energy.
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Wood - Ancient Greeks. 
Lasts 2000 years.

Coal - Middle Ages  
Lasts 4000 years.

What powers the Sun?

Gravitational contraction - 1830’s.  
Lasts 4 million years.

Nuclear reactions - 1940’s 
Lasts 10 billion years.



The Sun presently shines by burning  
hydrogen (fuel) into helium (ash) in its core.

600 million tons of hydrogen are converted into 596 million 
tons of helium every second. Where did the missing mass go?

€ 

E = m c2


