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High Temperature Thermal Storage for Industrial Process Heat

The solution is simple
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We believe that cheap, renewable electricity buffered by storage provides a cost-competitive 

solution
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High Temperature Thermal Storage for Industrial Process Heat

Technology Overview
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High Temperature Thermal Storage for Industrial Process Heat

Our technology

Charge Discharge

Alternative power 

generation via 

turbine process

Supply of 

process steam

Storage at 1200 °C in 

ceramic balls achieves 

0.8 MWh / m3
Capacity 

100 – 5000 MWh

Direct supply of 

process heat
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High Temperature Thermal Storage for Industrial Process Heat

Key features

1200 °C storage temperature allows 

High storage capacity of 0.8 MWh / m3

Multiple modules of 100-250 MWh scale 

capacity from 100 – 5000 MWh
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High quality insulation limits losses to <1 % 

per day

Multiple 5 MW modules

Response time < 30 s

System is charged during high availability 

of renewables (ie at low prices)



High Temperature Thermal Storage for Industrial Process Heat

Integration into high-temperature processes
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Hot air discharged at constant temperature 

(typically 400-900 °C)

Constant heat supply to process



High Temperature Thermal Storage for Industrial Process Heat

Integration into steam processes
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Steam generator produces superheated steam

Hot air discharged at constant temperature 

(typically 400-900 °C)

Constant heat supply to process



High Temperature Thermal Storage for Industrial Process Heat

Economics of power-to-heat
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High Temperature Thermal Storage for Industrial Process Heat

Fossil heat is expected to remain expensive for the foreseeable future

Source(s): www.barchart.com, own analysis

Comment(s): CO2 post 2029 are forecasted; combustion efficiency: 90.0%



High Temperature Thermal Storage for Industrial Process Heat

PV LCOE is already cheaper than gas

Source(s): www.barchart.com, Fraunhofer LCOE 2021 (GHI 950-1350 kWh/(m2.a)), own analysis

Comment(s): CO2 post 2029 are forecasted; combustion efficiency: 90.0%



High Temperature Thermal Storage for Industrial Process Heat

Applications for the steel industry
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Applications for the steel industry

DRI processes have a large heat requirement
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Either gas or H2 will be burned to indirectly heat the reducing gas flow

Proprietär und vertraulich © Carbon-Clean Technologies GmbHSource: https://www.kobelco.co.jp/english/ktr/pdf/ktr_29/050-057.pdf



Applications for the steel industry

The process heat requirement can be supplied by high temperature
storage
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Gas / H2 Power

» CO2 free process

» Better efficiency than H2 (95% vs. ca. 70%)



High Temperature Thermal Storage for Industrial Process Heat

R&D  and Innovation Potential
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Active research and development of the storage technology

» Leading European institute for power plant and CHP-plant design

» Prof. Dr. Bernd Epple (Director)

» Dr.-Ing. Falah Alobaid (Research Team Lead)

» 1 MWh demonstrator in operation. 

» Scale-up of heater is underway (1 MW; 1200 °C), supported by regional 

grant
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High Temperature Thermal Storage for Industrial Process Heat

Innovation potential
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» We are interested in discussions with the steel industry regarding the application of thermal energy storage

» For process heat in ironmaking

» For replacing gas combustion in furnace
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Let’s talk

Carbon-Clean Technologies GmbH / Widdersdorfer Strasse 217 a / 50825 Köln

T +49 (0)221 355 755 12 / F +49 (0)221 355 755-90 / robert.pfab@carbonclean.de / www.carbonclean.de
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Let's talk!

Carbon-Clean Technologies GmbH / Widdersdorfer Strasse 217 a / 50825 Köln

T +49 (0)221 355 7550 / F +49 (0)221 355 755-90 / robert.pfab@carbonclean.de / www.carbonclean.de
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Agenda
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GmbH
2305/12/23

Zeit Thema Referent

12:30 – 12:40 Ankunft & Begrüßung // Vorstellungsrunde Alle

12:40 – 12:50 x y z Thomas Mustermann

12:50 – 13:10 x y z Thomas Mustermann

13:10 – 14:00 x y z Thomas Mustermann

14:00 – 14:30 x y z Thomas Mustermann
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