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The SR2S project Passive Thermal Protection : The Sunshield Superconducting Coils Cryogenics
The Space Radiation Superconducting Shield (SR2S) European project aims at studying a
large superconducting toroid magnet to protect the human habitat from the ionizing
radiations coming from Galactic Cosmic Ray and Solar Events during long term missions in

deep space

V-groove + MLI sunshield system covering the magnet system to reduce the radiations heat
loads coming from the sun or planets

80 K shield necessary to lower the heat fluxes from the human habitat

8 pulse tube cryocoolers (4 W @ 10 K) needed to cool down the entire magnet

Sunlight

- Superconducting coil cooled by the cryocooler 2" Stage with solid thermal link using the
structural material of the conductor as thermal link
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Magnet Characteristics and Thermal Environment
- 80 K thermal shield cooled with the cryocooler 15 Stage with forced flow or thermal links
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Multiple simulations have been performed to evaluate the heat fluxes reaching the surface

Minimum distance of 0,1 m between layers

of the magnet depending on its temperature :

~ Magnet covered with MLI

General Cryogenic Design . - Without the human habitat connected to the magnet, the temperature of the magnet

\

Tube at the same temperature as the magnet

protected by the sunshield is about 50 K in space

Combination of space - With the human habitat the temperature of the magnet is about 230 K

and terrestrial technology

- Using 8 cryocoolers, it take about 40 days to cool down a 20 tons magnet and 80 days
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Reduction of the heat load at the surface of the magnet from 200 kW to 3 W

Temperature (K)
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