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DLR – DAAD Fellowships 
 

Fellowship No. 527 
 
 
 
 
Research Area :  Energy   
 
 
Research Topic:  Experimental investigation of a novel composite material for 

thermochemical energy storage 
 
DLR Institute:  Institute of Engineering Thermodynamics, DLR Cologne 
 
 
Position: Postdoctoral Fellow  
 
 
Openings: 1 
 
 
Job Specification: Thermochemical energy storage systems based on gas solid reactions 

offer distinguished characteristics like unlimited storage periods, high 
energy storage densities and the possibility to generate heat on demand. 
Among all thermochemical materials the reaction of calcium hydroxide to 
calcium oxide and water vapour outstands with very low costs, global 
availability as well as environmentally friendliness of the involved 
reactants (limestone and water). The application of the storage system 
can increase the reintegration of waste heat in industrial processes, 
improve the cost efficiency of solar power plants or even balance seasonal 
discrepancies between renewable electricity supply and heat demand.  

 Despite these advantages, the design of cost-efficient reactors still 
remains challenging due to unfavourable bulk properties of the raw 
material. In particular the movement of the storage material under 
reaction conditions lead to increasingly complex reactor constructions. 
Recent advancements in the material development proofed the 
possibility to impregnate foams and honeycomb structures with the 
thermochemical storage material. The novel composite material can 
overcome existing heat- and mass transfer limitations and allows the 
design of innovative reactors with reduced complexity.
 
  

 The intended work program of the postdoctoral fellowship focuses on the 
experimental investigation of novel composite storage materials, 
including following tasks:
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- Experimental characterisation of the composite material: cycle 

stability; abrasion behaviour; deterioration of structure; reaction 
kinetics 

 
- Testing of composite material in lab-scale reactors under different 

temperature and pressure conditions. 
  

- Deduction of potential material improvements regarding shape, size, 
porosity, material of the honeycomb/foam structure  

 
- Identification and evaluation of novel reactor designs: avoiding 

agglomeration of spheres under reacting conditions; enhanced heat- 
and mass transfer; improvement of material flow 

 
- Experimental investigation of electrical charging of the composite 

materials for example by inductive heating. 
  

- Scientific publication of results 
 
 
Required Qualification: Doctoral degree in one relevant field of energy, environmental, process 

or mechanical engineering, completed. 
 
Advantageous Skills:  - Scientific background in thermochemical energy storage 

- Practical experience with the operation and experimental testing of 
thermochemical storage reactors  
- Strong knowledge in manufacturing and characterization of 
thermochemical storage materials and composite structures 

 
 
English competence:  See requirements on www.daad.de/dlr 
 
 Fluent 
 
Earliest Start Date:  01.04.2022 
 
 
Application Deadline: Until position filled 
 
 
Further Information:  http://www.dlr.de 
 http://www.daad.de/dlr 
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