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Context: the problem

è Around 1/3 of the industrial total energy consumption in the EU28 is needed for
process heat at T > 1000 ◦C.1

è Few renewable alternatives, solarization at the forefront. Are solar high-T receivers
available/efficient/economic?
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è Heliostats ∼ 50% CAPEX (C < 1000):2 ↑ ηth to ↓ CAPEX !!

1T. Naegler et al.,International Journal of Energy Research, 2015 (39), 2019–2030.
2C. S. Turchi et al., 2019, report NREL/TP-5500-728562019.
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Context: current state.1 Caveat: input power? how measured?

1M. Sedighi et al.,Energy Conversion and Management, 2019 (185), 678–717.
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Research objectives.
Conceive and demonstrate a solar receiver

è delivering heat at T > 1000 ◦C with ηth > 50%
è showing enhanced “upscaling potential”⇔ cold (T < 300 ◦C) flat quartz window

Devitrification is promoted by thermal cycling through inversion T range (≈ 270 ◦C).1

1T. L. Wang & M. Hon, Ceramics International, 1995 (21), 187–193.
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Our Concept.
è Liquid-vapor transitioning layer onto the window
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Our Concept. Spectral selectivity.
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Exp. Setup.
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Exp. Setup.
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Exp. Setup. Calorimetry.

Insulation

Graphite

I

II

PT100 - Measuring outlet  
       temperature1

2 PT100 - Measuring inlet  
         temperature

I

II

1

2

E. Casati 2022.09.29 9 / 16



Free Water Layer Receiver (FWLR).
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FWLR Receiver. Results.

è TSteam, out = 1519± 10 ◦C, QHTM = 1368± 80 W, ηth = 45± 5%, C = 2400 suns
è Layer of liquid water uniformly cooling the window: TW = 150± 5 ◦C
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Double Window Receiver (DWR).
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DWR Receiver. Results.

è For all tests: C ≈ 3800 suns, Qsolar = 4774± 160 W
è TSteam, out = 1557± 10 ◦C, ηth = 73± 7%
è TSteam, out = 1493± 9 ◦C, ηth = 81± 6%
è TSteam, out = 1612± 15 ◦C, ηth =?
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DWR Receiver. Results (C ≈ 3800 suns).

è Confined layer of liquid water uniformly cooling the window: TW < 160± 5 ◦C
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Results.
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Next ??

è Consolidate results

è Test nozzled-version

è Refine predictive model

THANKS FOR YOUR ATTENTION
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