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Sorption Technology
Our Expertise
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Sorption Technology
Highlight: Evaporator development

▪ Wachstum Kältebedarf in GHD und Wohngebäuden >10%/Jahr, bisher 

hauptsächlich Kompressionskälte (Strombedarf)

▪ Adsorptionskälteanlagen: Kältemittel Wasser

▪ Antrieb durch Niedertemperatur-Abwärme < 90°C (z.B. 

Drucklufterzeugung, KWK-Anlagen) oder Fernwärme (Geothermie, 

Abfallverbrennung, …) 

▪ Nutzung hoher Spreizung im Antrieb notwendig (HT), vorteilhaft auch 

für Rückkühlung (MT) und Kältebereitstellung

▪ Hohe elektrische Effizienz (SEER > 10) notwendig für Wirtschaftlichkeit

▪ Innovatives Konzept AdKM entwickelt, Kombination aus segmentiertem 

Aufbau und simulationsbasierter Geräteregelung

▪ bei Spreizung 20K hohe thermische und elektrische Effizienz bei 

gleichbleibend hoher Leistung

▪ Parallel: Verdampfer- und Regelungsentwicklung für Bereitstellung von 

Kälte nahe 0°C -> erweiterter Anwendungsbereich mit KM Wasser

Projects SubSie-Plattform and SubSie-SubKon,
FKZ 03EN2012 and 03EN4003, Fraunhofer Stiftungsprojekt HarVest and Industry Cooperations



18
© Fraunhofer ISE
FHK-SK: ISE-INTERNAL 

Sorption Technology
Highlight: Project AdoSan-LXB

▪ Compact and efficient adsorption modules for chillers and heat pumps (adsorber, evaporator, module, device)

▪ Gas-driven heat pump development: hydraulic design and control, performance evaluation

[1] A. Velte et al., Appl. Therm. Eng. 2022, 212



19
© Fraunhofer ISE
FHK-SK: ISE-INTERNAL 

Sorption Technology
Highlight: Frequency Response Analysis
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[1] E. Laurenz et al., Int. J. Heat Mass Transf. 2021, 169
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Sorption Technology
Highlight: Modelling in Simplified Model

𝑇𝑒𝑞𝑖(𝑋, 𝑝𝑚𝑜𝑑)

𝑇𝑠𝑎𝑡(𝑝𝑚𝑜𝑑)

Δ𝑇𝑙𝑜𝑔

#6 | 15/35/90 °C, 300 s
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Sorption Technology
Highlight: Modelling in Simplified Model

„quasi-isothermal“ states

#6 | 15/35/90 °C, 300 s

Δ𝑇𝑙𝑜𝑔

[1] Laurenz E., Doctoral Dissertation. TU Hamburg. 2021. doi:10.15480/882.3836
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Sorption Technology

Highlight: Modelling in Simplified Model

Aluminium Fumarate
(Data ISE, Cycle conditions 20/35/65 °C)

SAPO-34
(Data Fahrenheit)
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Sorption Technology
Highlight: Stacked cellular design: “foil module” External fluid connections
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[1] Laurenz et al., ”Stacked adsorption module with aluminium composite foil: Simulation and
experimental evaluation of a novel concept”, Heat Powered Cycles Conference, Bilbao 2022
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Adsorption technology
Further applications in focus

▪ Heat transformer: measurement of silica gel adsorption modules as heat transformers

▪ High temperature sorption heat pumps: very hard to compete with compression heat pumps

low TRL research on high temperature storage (electrically driven?) for process heat

▪ AC beds as safety measure for compression heat pumps with natural/flammable refrigerants: a lot of work for 

propane heat pumps, but also mobile applications

▪ Open sorption: coating technology available, but currently no projects/people for this topic; on system level, work on 

sorption wheels for battery production (very high requirements on dry air, dew point -40°C or even -60°C), also 

integration in drying processes

▪ CCU: material characterization competences and infrastructure moved to other departments at ISE with focus on 

CCU/DAC; support on adsorption background
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