
10/30/2023, Session-I

EXPERIMENTAL INVESTIGATION OF A 
HELICALLY COILED SOLAR CAVITY 
RECEIVER FOR SIMULTANEOUS 
GENERATION OF SUPERHEATED 
STEAM AND AIR

Yasuki Kadohiro, Timo Roeder, Kai Risthaus, Nathalie Monnerie, Christian Sattler 
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ÁLocations: Jülich and Cologne, increase to 120 employees

ÁContributions to the decarbonization of energy, aviation and transport

Aim: Development of alternative fuels by using concentrated solar energy
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Objective
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ÁDesign a solar cavity receiver that simultaneously produces hot air (850ÁC) 

and steam (820ÁC) for coupling with high-temperature electrolysis. 

ÁAnalyze the receiver performance numerically and experimentally. 
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Small scale (5 kWth) experiment at DLR Cologne
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(Max. 20 kWth)

(1 kWel)

Process flow diagram
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Small scale (5 kWth) experiment at DLR Cologne
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Detailed description of solar steam generator

ÅCavity aperture diameter: 0.16 m

ÅHelical tube inner diameter 

(thickness): 0.06 m (0.02 m) 

ÅHelical tube length: 4.428 m

ÅHelical tube pitch: 0.012 m

ÅHelical tube taper angle: 14°

ÅInsulation length: 0.45 m

ÅSurface emissivity of tube: 0.93
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Small scale (5 kWth) experiment at DLR Cologne
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Photograph of the experiment at DLR Cologne
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