FUSION

e energy source of the stars on Earth
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HOW TO PRODUCE ENERGY FROM WATER AND SOIL?
Fusion is the energy source of the stars and the Sun. It is a nuclear reaction in which two light weight nuclei fuse, followed by a massive energy
release. Whilst the fossil energy sources on Earth are being depleted within a few hundred years, the fuel of fusion is available for millions of
years. Furthermore this energy is environment-friendly: the production does not cause any carbondioxide nor other harmful material emission,
the product of the reaction is a harmless inert gas, helium. Fusion research costs only two euros per year for an EU citizen.
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THE IDEAL ENERGY SOURCE:
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e energy produced with one liter sea water and 5g Lithium matches the energy of 360 liter of burning gasoline.
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e energy needs of a city with 1 million residents can be covered with 250 000 tons of oil, 400 000 tons of coal or
60 kilograms of fusion fuel.

40 t
e energy produced from the amount of Lithium in a laptop
battery and a half bathtub of water is as much as burning
40 tons of coal.

It provides steady power energy supply in contrast with sun
and wind powerplants.
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e fusion power plants are safe, the product is not radioactive, only the structural elements are, and those can
be re-used within 100 years. In contrast with that, the waste of a convenitonal nuclear power plant has to be
taken care of for thousands of years.

T O K A M A K : Sun on Earth
e word „tokamak“ is a Russian acronym standing for toroidal chamber with magnetic coils.
It is the most successful fusion device so far, and can be recognized by its life belt shape.
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e pressure in a vacuum chamber of a tokamak is the ten-thousandths of the
atmospheric pressure on Pluto, and is the hundred-billionth of that of Earth.
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MILLION ˚C

e temperature of the confined plasma in a tokamak is 25 000 times hotter than the
surface of the Sun.
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e electric current conducted by the plasma is roughly 1000
times higher than the current of lightning and is 575 000 times
higher than the current in an electric kettle.
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e hot plasma is confined by 100 000 times stronger
magnetic fields than the magnetic field of Earth.

FUSION IN PRACTICE

JET

ITER

Currently the biggest magnetic fusion experiment in operation, the only device which can
also operate with deuterium-tricium plasma, therefore reaching significant fusion power.

Located in Southern France, this is the first power plant-sized experimental fusion device.
Its goal is to prove that fusion power is a feasible energy source on Earth.
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In the already operating JET the world record of 16.1 MW fusion
power was reached for a second. is power is 50 times more
than the peak power of a Tesla Model S.

ITER will be expected to generate 500 MW fusion power. is
equals to the electric power of half a million microwave ovens.
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e volume of plasma in the JET is about the average
volume of a bus.

e volume of plasma in the ITER will
be equal to the volume of 22 standard
cargo containers.

INCONEL :

FA L C O N 9

e material used for constructing the JET vacuum chamber can be found in other
modern and high-tech devices, like the Formula-1 and NASCAR cars, or the launch
vehicles of SpaceX Falcon 9.

ITER is being built by a partnership
of countries covering more than
half of the world population
– nearly 4 billion people.
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Sources: www.fusionforenergy.europa.eu / www.iter.org / www.euro-fusion.org / www.wikipedia.org

