Cryogenic Selective Surfaces—How Cold Can We Go?
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Selective Surfaces are already used in space, but not to
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reach cold temperatures and not in unprotected areas.
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The Payload Bay doors of the Space Shuttle Orbiter were
coated with a selective surface (aka thermal control coating)
to allow heat rejection even in the presence of the sun.
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We need to model real world selective surfaces in the presence of the sun and warm structures to find their equilibrium

temperatures. We need to find materials that can be installed onto the surface of a space item and that will retain its
optical properties in space over long time periods.

The largest source of heat to LOX and LH2 tanks in orbit is
conduction from warm attached structures (e.g. the stage
adaptors and interstages). If a selective surface can be put onto
these external surfaces, lowering their temperature, then the
propellant boil-off can be substantially decreased (credit to
Wesley Johnson at GRC). We will examine this in addition to
coating the tank itself.




