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Glass tile OSR
Source: Excelitas
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Meta-OSR
Soton, CREO, NILT
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Weight / launch cost

Durability in space

Freedom in substrate / coverage

Assembly, integration & testing (AIT)

Overall cost (procurement, AIT & launch)

500 g/m?
10,000 €/m?2

©O
®

Mechanical constraints

®

Labour intensive

®

>24,000 €/m?
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<100 g/m?
2,000 €/m?
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<8000 €/m?
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Absorption (1-R) for thin film device
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High IR emissivity contrast (Ag ~ 0.45)
solar absorption (a = 0.57)

Higher processing temperature for polyimide foil
« Transition temperature 70°C

Sun et al., ACS Photonics 5, 2280 (2018)
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Solar absorption region
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Thermal ageing CR E O

Thermal Ageing Thermal cycling

Bending tests I l I .
Duration: 336h (14 days) x T

NIL TECHNOLOGY
Extreme T: T =90 -5/+0 °C @ University of
Thermal Gradient: 2+1 °C/min . Southampton
Adhesion (tape) tests

Thermal vacuum cycling

We demonstrated 10 cm X 10 cm VO, based smart-optical solar reflectors on Kapton with an
emissivity tunability As >0.30, solar absorption a~0.24 and transition around the room
temperature.

We have plans to do space test of our OSRs in the frame of the PLATINO program funded by
the ASI (small satellites in LEO orbit for agricultural applications).
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M. Meta-OSR for Space Thermal management

A novel metasurface-based OSR foil as the spacecraft radiative cooling solution

lower weight and higher mechanical robustness.
A novel ‘'smart’ VO, metasurface solution with temperature controlled tunable IR emissivity.
A novel W-doped VO, on polyimide substrate with transition temperature near 30-70°C.
Smart W:VO, meta-OSRs on flexible substrate with a=0.24, Ag=0.32 and T_. around 30°C

University of

Southampton
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Dr Kai Sun Prof. C.H. de Groot Prof. Otto. L. Muskens

Sun et al., ACS Photonics 2018, 5, 495

Sun et al., ACS Photonics 2018, 5, 2280
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