
DLR at a glance

DLR is Germany´s national research center for aeronautics and

space. Its extensive research and development work in Aeronau-

tics, Space, Energy, Transport and Security is integrated into na-

tional and international cooperative ventures. As Germany´s space

agency, DLR has been given responsibility for the forward planning

and the implementation of the German space programme by the

German federal government as well as for the international repre-

sentation of German interests. Furthermore, Germany's largest pro-

ject-management agency is also part of DLR.

Approximately 6,900 people are employed at thirteen locations in

Germany: Cologne (headquarters), Berlin, Bonn, Braunschweig,

Bremen, Goettingen, Hamburg, Lampoldshausen, Neustrelitz,

Oberpfaffenhofen, Stuttgart, Trauen, and Weilheim. DLR also oper-

ates offices in Brussels, Paris, and Washington D.C.

DLR's mission comprises the exploration of the Earth and the Solar

System, research for protecting the environment, for environmen-

tally-compatible technologies, and for promoting mobility, commu-

nication, and security. DLR's research portfolio ranges from basic

research to innovative applications and products of tomorrow. In

that way DLR contributes the scientific and technical know-how

that it has gained to enhancing Germany's industrial and techno-

logical reputation. DLR operates large-scale research facilities for

DLR's own projects and as a service provider for its clients and part-

ners. It also promotes the next generation of scientists, provides

competent advisory services to government, and is a driving force

in the local regions of its field centers.
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Tasks and Goals

With its staff of about forty employees, the Thermal Process Tech-

nology Department devotes itself to questions of energy storage,

heat management and heat transfer, which are significant in all

areas of energy utilization and provision.

For this purpose, storage concepts adapted to various heat trans-

fer media in the range of 100-1000 °C are analyzed: sensible

heat storage based on liquids and solids, latent heat storage and

thermo-chemical storage. In addition to applications in the fields

of industrial process heat, combined heat and power (co-gener-

ation) and conventional power plant technology, thermal energy

storage units for solar thermal power plants are developed and

qualified. The importance of energy storage in the power plant

field in particular has been strongly confirmed by the require-

ments for grid stability when inputs from renewables are in-

creased and by the latest developments in the area of solar

thermal power plants for covering the electricity demand in

central Europe.

The increasing pressure to reduce the consumption of fuel in the

commercial and industrial sectors requires waste heat that has

not been utilized to date to be included. In addition to heat stor-

age units, improved, highly efficient heat exchangers are needed

for this purpose.

The development of processes for producing alternative fuels

includes analysis of the production of synthetic natural gas or

hydrogen from fossil or biogenic raw materials, their storage and

the intelligent (from the thermal engineering point of view) inte-

gration of the numerous thermal conversion steps into the overall

process.

Chemical Energy Storages

This research area is focused on thermo-chemical conversions for

producing and storing hydrogen and on the thermo-chemical

storage of heat. This research work is an important interdisciplin-

ary link between the DLR divisions energy, aviation and transpor-

tation.

The research on hydrogen generation is concentrated on ques-

tions of process development and heat management in the con-

version and utilization of liquid fossil and biogenic primary fuels

for decentralized stationary and mobile applications. Of particu-

lar importance for this is desulphurization by fractionating and

partial dehydrogenation. In the field of transportation research,

research is being done on the storage of hydrogen within solids

and on coupling this with an HT-PEM fuel-cell system. The goal

of novel storage concepts is to improve the heat management

and dynamics of the hydrogen storage unit under conditions

relevant to motor vehicles. In addition, their use for automobile

air-conditioning is being studied.

Thermo-chemical storage of heat by means of reversible gas-

solid reactions constitutes a promising technology, with the

potential for implementing high storage densities and the possi-

bility of heat transformation. Depending on the chosen reaction,

a wide range of temperatures from 100-1000 °C can be cov-

ered. A detailed understanding of the processes in the reaction

bed forms the basis for developing suitable conceptual reactor

designs. These are being implemented experimentally up to the

pilot-plant scale.

Thermal Energy Storages

This research area is primarily concerned with the development

of high-temperature heat storages for solar thermal power

plants and for applications in the field of industrial process heat,

with an emphasis on applications with liquid two-phase heat

media.

One focus is on the development of latent heat storage units

for the temperature range 100-330 °C with high power densi-

ties for steam processes at a pressure of up to 150 bar. New

material systems and new heat transfer concepts, as well as

approaches to improving the design and system integration are

being studied.

For applications in which there are large temperature differences

in the system, sensible heat storage systems are being devel-

oped for temperatures up to 600 °C. In addition to storage in

concrete, on which further work is being carried out as part of

joint projects with industrial partners, topics in the field of mol-

ten salt technology and new storage concepts are being devel-

oped. For example, new material concepts, such as cascaded

latent heat storage systems and melting-range storage systems

are being pursued, as well as solid media storage systems with

decoupled output and capacity, which can be used for various

heat transfer media.

All the developments cover the stages from material develop-

ment and characterization, to laboratory experiments and to the

first pilot plants in the range of several hundred kilowatt-hours

and are assisted by component modeling and system simula-

tion.

Thermal Power Plant Components

The main field of work of this research area is the development

of high-temperature storage systems and heat exchangers for

increasing energy efficiency in power plant and process engi-

neering. The focus is on applications with gaseous heat media.

Efficient full-scale solutions for air-heated high-temperature stor-

age systems for various power plant and industrial applications

are being developed, where all thermal, fluid-dynamic, thermo-

mechanical and materials aspects of the design are being ana-

lyzed. In adiabatic compressed-air energy storage power plants,

such a storage unit is an essential component for which there

are high specification demands. In order to improve the dynam-

ics of fossil-fuel power plants, a regenerator concept for inte-

gration into the exhaust-heat line of gas turbines is being devel-

oped. Comparable heat storage systems for applications in solar

thermal tower power plants are also being studied. The devel-

opment of high-temperature storage systems based on freely

flowing particles is another subject of our research work.

A further field of research is high-temperature heat exchangers

based on ceramic materials, for high-temperature processes

involving air or flue gases at temperatures up to 1300 °C. For

this purpose, prototypes for power plant and industrial applica-

tions are being developed and qualified in test beds.


