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Heat

Generation 

Thermochemical Processes:

Solar Fuels: Hydrogen, SynGas, Methanol, Kerosene, …

Solar Chemicals: Sulfur, Ammonia, …

Solar Materials: Cement, Phosphate, Metals, …

High Temperature Thermochemical Storage

Solar high temperature heat costs less than 1 €cents/kWh



Strategy to improve the efficiency of Solar Thermochemical Processes

Integration into R&D Programs
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25%

Materials

Concentrators

Scale-up

Reactors

Automation



Synthesis of new redox materials - Perovskite screening

• Development of improved perovskite redox-materials

• Redox thermodynamics studied experimentally 

via the van‘t Hoff method

• Collaboration with Lawrence Berkeley National 

Laboratory, USA for modelling of experimental data and 

generation of additional theoretical data (DFT) available 

in The Materials Project

• 2019 Helmoltz PhD Student Award 

in the field of energy for Josua Vieten
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Modelling Solar Vacuum Particle-Reactors with the DEM

• Calibration of DEM input parameters for bauxite and ceria particles  

• Heat transfer models for DEM  

• Chemical reaction

• Inter-particle model

• Radiation with MCRT

• Use for the design of 

advanced reactors
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Automatic Heliostat Field Control 

For Chemical Applications
• Automatic control of the process temperature in a 

solar chemical multi-chamber reactor via the heliostat 

field 

• Model-based aim point optimization tool for multi-

chamber receiver-reactors 

• Integration of an online heliostat field calibration 

procedure 

• Development of a real-time communication network

• Modification of the heliostats, integration of automatic 

canting

• Joint work with DLR Solar Power Plant 

Technology

• Partner:

heat losses, 

gas flows,…
heliostat errors

Controlled 

System:

Heliostat 

Field
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Control Software
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strategy
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Partners

Automation of a Receiver-Reactor Plant for Thermochemical Cycles

Objective

• Set-up and operation of an 

automatically controlled 200 kW demo 

plant for solar-thermochemical 

hydrogen production

• Presently installed in Synlight

• Detailed presentation on our tour

Goal

• Improve the efficiency of the plant

• Reduce the H2 production cost
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Development needs to be faster!

HYDROSOL Scale-up – 20 years development
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HYDROSOL-beyond

• Improvement of

heat recovery

• 5% efficiency

of the 750 kW plant

• > 1000 cycles



Sulfur, Hydrogen, Heat
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2020: Application of the pilot receiver developed in CentRec project
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CentRec during construction

CentRec during operation

Solar tower Juelich

2.5 MWth Centrifugal 
particle solar receiver



• Scale-up more processes in the MW scale 
• Demonstration on sun e.g. in DLR’s multi focus 

tower in Juelich, Germany

Developments and Scale-up
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Potential

> 50 MW

Materials 

development

E

Synergistic effects

- Process optimisation

- Solar field controll

- Heat integration

- Materials

- Scale-up

Goal: Industrial Application

2025 - 2030
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Our Future Visions


