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Energy research at DLR – Research at DLR in general, 
Shares from the Institute in Oldenburg (VE)

> Introduction to Fuel cell systems > Dr Alexander Dyck > 28.02.20242

Sources

Power & Heat Fuels

S
y
s
te

m
s
 A

n
a

ly
s
is

 

Electrical Storage Thermal Storage

Heat Pumps

Chemical Storage

Electrolysis

Reducing Agents

Thermochemistry

Fuel Cell

Conversion

Storage

Flexibility

Wind Converters Concentrating Solar Systems

Households Mobility Industry

Gas TurbineSteam Turbine

Management & Digitalization

Sector Integration

Power & Gas Grid Technologies

Systems Operation

Management & Digitalization

Sector Integration

Power & Gas Grid Technologies

Systems Operation



chemische Energie

(Methan, Wasserstoff)

thermische Energie

(Wärme)

mechanische Energie

(Bewegung)Wärmekraft-

maschine

Verbrennung Generator

Brennstoffzelle elektrische Energie

(Strom)

Use Cases For Chemical Energy Carriers – Fuel Cells vs. ICE
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Fuel Cell Technology – Overview
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Fuel Cell -Components, -Stack, -Module
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Source: www.proton-motor.de/
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Fuel Cell Power System – System Boundaries
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Source:



Fuel Cell System Applications

▪ Space travel

▪ Airplanes / drones 

▪ Ships (ferries, submarine, cruise ships, ...)

▪ Portable (army, on-board power supply, charger)

▪ Heavy goods vehicles (trucks, buses, refuse collection vehicles, ...)

▪ Cars (passenger cars, delivery vans, APU, ...)

▪ Buildings (stationary supply of electricity and heat)

▪ Reconversion (fire protection, altitude training, heat utilization)

▪ Work machines (e.g. forklift trucks, industrial trucks, ...)

▪ …

➢All applications need H2 as infrastructure
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Source:: www.still.de © Still GmbH
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https://www.electrive.net/2020/07/02/jcb-rueckt-prototyp-eines-h2-

baggers-ins-rampenlicht/

https://www.rivieramm.com/news-content-

hub/news-content-hub/norwayrsquos-first-

hydrogen-powered-car-ferries-take-shape-

55559
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Fuel Cell System – Market Entry  

▪ Identification of use cases 

▪ Added values should be reasonable 

▪ Scalability for fuel cell systems must be proven (> MW class)

▪ Relevance of the price of hydrogen for operation 

▪ Available hydrogen infrastructure needed 

▪ …
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https://dronelife.com/wp-content/uploads/2017/03/Screen-Shot-2017-03-28-at-7.15.14-AM.png

U-Boot-Klasse 212 A

http://www.diebrennstoffzelle.de/nachrichten/BrennstoffzellenU-BootU33beiHDWgetauft.shtml 

https://www.faun.com/aktuelles/bluepower-

entwicklung-erhaelt-offiziellen-foerderbescheid/

https://www.electrive.net/2019/09/25/hyundai-

nennt-erstedetails-zum-h2-lkw-fuer-die-schweiz/ 
Source: www.efoy.com



Activities on hydrogen by the DLR-VE
as a basic building block of sector coupling
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H2CAST - Operating parametersSorglos CHP – H2 /CH4 ratio (carefree)

SciGRID_gas - H2 Infrastructure

HyCAVmobil - StorageRingWaBe & HyQuality Europe

- H2 Purity

HyResponder - H2 Safety

Funded by:

(c) DEEP.KBB GmbH
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H y d r o g e n  d r i v e s  u s !
H2 as a fuel including fuel cells use 

Source: https://www.spiegel.de/fotostrecke/space-shuttle-erstflug-fotostrecke-107039.html10



Thank you for your attention! Questions?
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DLR - Institute of Networked Energy Systems

 

Contact person: Dr Alexander Dyck 

E-mail: alexander.dyck@dlr.de 

Phone: +49 441 99906-310 

Website: www.DLR.de/VE 
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