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Outline

e Introduction

* Process Model and Simulation

« Thermal management and balancing
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 Outlook: Demonstration Project SOL2HY?2
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Chemical Reactions
for Solar Fuel Production and Storage
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Hybrid Sulfur Cycle (HyS)
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Receiver-Reactor realised

HycycleS




www.DLR.de ¢ Chart 6

Solar reactor: H,SO, evaporation and SO,
decomposition
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Operation in solar furnace
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Scale-up study of solar HyS process
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Process Simulation
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Scheme of Process coupled to a Solar Tower
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Process flow diagram of HyS process
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Thermal management
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Heat demand of the process
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Energy balance / estimate of annual overall efficiency
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Summary

* Process model for HyS process (transient for sulfuric acid
decomposition/concentration- steady state for all the other sections)

» Separated supply of low and high temperature heat

» High heat recovery rates for the dynamic section needed to achieve
desired overall annual efficiencies

* If heat recovery rate is high H2S0O4 concentration has minor infuence to
the process efficiency
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OUTLOOK: Project SOL2HY?2

* Funded by European Fuel Cell and Hydrogen Joint Undertaking (FCH JU)
* Duration of 36 month (June 2013 — May 2016)

* Objectives
» Development/Demonstration of the relevant-scale key components of
the process
 Demonstration of sulfuric acid decomposition in 500 kW range at the
solar tower of Julich
» Continuation and intensification of modelling/simulation to support the
design and to prepare suitable control and operational strategies
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SOL2HY2 Consortium

Coordinator: EnginSoft, Italy
- Scientific IT company

& Project coordinator (SME)

- Aalto University, Finland ® ndLeiryShE
- Expertise on electrolysers ® Research

- DLR, Germany

- ENEA, Italy

- Solar thermal energy

- Thermochemical cycles
Outotec, Finland

- Sulphuric acid producer
Erbicol, Switzerland

- Manufacturer of ceramic structures
Woikoski, Finland

- Gas producer and distributor
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Three concecutive European Projects: HyThec,
HyCycleS, Sol2Hy?2
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Solar Tower Julich
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