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solar fuels

Turning sunlight

Into fuel.
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The Synhelion Absorbing Gas Receliver:
Past, Present, Future

February 15, 2024 - DOE Virtual receiver and reactor workshop
G. Ambrosetti



The greenhouse effect




eenhouse

Composition [vol%]*

N2 78.084
(OF} 20.946
Ar 0.934
CO; 0.040
Ne 0.00182
He 0.00052
CHy4 0.00017
Kr 0.00012
Ho 0.00005
N20 0.00005
H.O 1.000

Figure: Robert A. Rohde / Wikipedia
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* Numbers do not add up to exactly 100% due to roundoff and uncertainty. Water is highly variable. Source: NASA
- https://commons.wikimedia.org/wiki/File:Atmospheric_Transmission.png
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Synhelion

TURNING SUNLIGHT INTO FUEL.

Synhelion absorbing gas receiver

Relative magnitude Absorptivity

Relative magnitude

G. Ambrosetti and P. Godsolar Energy 183, 55B1 (2019)
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Receiver eFiciency Vs.

The effectiveness of the absorbing gas volume increases with the number of molecules in the volume, requiring larg®receivers
optimal performance at atmospheric pressure.
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Synhelion

TURNING SUNLIGHT INTO FUEL.

Synhelion receliver versions

IMDEA Synlight MFT 512D SM4
Nominal power: 50 kW 250 kW 250 kW c nin? 5 MW
Cavity diameter: 0.31m 0.80m 0.80m MOY N 3.57m
Clear aperture diameter: 0.16 m 0.56m 0.56m noyrT 2.52m
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First 250 kW prototype (2019 -2020)
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Testrig at DLR  Synlight solar simulator

Synhelion
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Synhelion

INTO FUEL.

TURNING SUNLIGHT
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Synhelion

INTO FUEL.
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Typical receiver temperatures during test

The receiver outlet temperatures are limited by the reformer maximum allowable inlet temperature.

Temperature [°C]

Mass flow rate [kg/h]
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