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Shareholders

Background

• Founded in 2009 on the initiative of the Free and Hanseatic City of 

Hamburg (FHH) based on the leading-edge cluster Hamburg 

Aviation

• Successful Public-Private-Partnership

• Status as an independent small and medium sized enterprise

ZAL TechCenter in Numbers

• Area ~ 34,000 m² (366,000 sq ft)

• Workplaces ~ 850 / 35 partners

• Total investment ~ 145m €

Business Areas

• Research & Technology Expertise in 8 Technology Fields

• Research Infrastructures Project Planning, 

Operational Management &

Support

• FoLuHH Aviation Research Network

• ZAL TechCenter Rental & Building Operation

ZAL GmbH Overview
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OEMs, 
Suppliers

Technology 
Partners

Research 
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Innovation 
Partners

ZAL TechCenter Research & Technology under one Roof



ZAL TechCenter Event Formats
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Management Breakfast

Exchange at management level

Technical Events

ZAL After Work

Casual get-together after 
work

Radar Group

Scenario development on future topics 
in the context of open foresight 

ZAL Science Slam

Humorous way to present scientific 
content

ZAL Discourse

Expert lectures, panel discussions and 
networking

X meets Aviation

Finding synergies within Cross-industry in 
a World Café format

Partners: Marketing, Gaming, Logistics, 
Start-ups

ZAL Innovation Days

An annual conference/event to promote 
innovative ideas, concepts and projects

General Networking

ZAL Lunch Connection

Lunch, getting to know, 
networking

ZAL Makerspace

Themed Networking

R&T Hub

Strategic exchange of top 
management at the aviation 
location Hamburg
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ZAL as a Service Our Core Competencies Collaboration
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Additive Manufacturing

Intelligent Digital Cabin

Data & Processes Innovation Consulting

Acoustics & Vibration Robotics & Automation Fuel Cell & Hydrogen

Drones & UAV
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Reasons for Fuel Cells & Hydrogen

Reduce GHG Emission Reduce Noise High Efficiency Urban Air Mobility

Energy Storage Propulsion Systems Safety Operation

Goal Goal Goal Goal

Challenge ChallengeChallengeChallenge
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Aktuelle Situation

Ca. 2/3

Ca. 1/3
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Reasons for Fuel Cells & Hydrogen

Reduce GHG Emission Reduce Noise High Efficiency Urban Air Mobility

Energy Storage Propulsion Systems Safety Operation

Goal Goal Goal Goal

Challenge ChallengeChallengeChallenge
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ZAL Fuel Cell Lab
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▪ Ca 3.7M EUR invested in hydrogen infrastructures since 2015

▪ Eleven laboratories for fuel cell research in the building

▪ Environmentally friendly energy backfeed into the Hamburg grid

▪ 20 meter high hydrogen tank with 100 m³ storage capacity

Applied research on hydrogen has been a pillar of the entity’s 
setup since its foundation in 2009.

ZAL GmbH | H2 @ ZAL



ZAL H2AM
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Hanseatic Hydrogen Center for Aviation and Maritime (H2AM)
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„Cryogenic Test Field “ Building Retrofitting
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„Altitude Test Bench “

ZAL H2AM

Missionsprofil BeHyPSy

Flughöhe Referenzhöhe Luftdruck Temperatur Dauer, ca. System-Netto-
Leistung

BZ-Netto-
Leistung

Abwärme Luftbedarf Kühlluftbedarf H2-Fluß Bemerkungen

m m mbar °C s kW kW kW g/min kg/min g/min
Rollen 0 0 1013,25 15 <120 10 10 9,2 333,8 17,3 9,6
Startstrecke 15m 15 15 1011,54 14,9 20 70 30 27,7 1000 51,8 28,9
Anfangssteigflug 15…300 150 995,35 14 70 70 30 27,7 987 51,8 28,9 Steigrate 4,2 m/s
Steigflug 300…600 450 944,72 12,1 120 50 30 27,7 958,8 51,8 28,9 Steigrate 2,5 m/s
Reiseflug 600 600 944,72 11,1 240+ min 30 30 27,7 944,9 51,8 28,9

1000 1000 898,7 8,5 30 30 27,7 908,6 51,8 28,9
1500 1500 845,5 5,3 30 30 27,7 864,8 51,8 28,9
2000 2000 794,7 2 30 30 27,7 822,6 51,8 28,9
3000 3000 701 -4,5 30 30 27,7 743 51,8 28,9

Sinkflug 600…300 450 944,72 12,1 155 25 25 23,1 798,9 43,2 24,1 Sinkrate 2 m/s
Landeanflug <300 150 995,35 14 <120 10 10 9,23 329 17,8 9,62 Leerlauf
Warteschleife 300 300 977,71 13,1 30 min 30 30 27,7 972,8 51,8 28,9

We are planning three activities in the context of research infrastructures:



Altitude Test Bench for Fuel Cell Systems

Test Chamber

• Simulating altitudes up to 7600 m / 25.000 ft
• Temperature Range: -40°C to 50°C
• Pressure down to 380 hPa
• Humidity 0 – 100%
• Rate of climb /descent: 2800 / 1700 ft/min
• Ground level access

Fuel Cell System Peripherie

• Supply systems and load for 200 kW fuel cell systems
• High flexibility for system architectures (including air/liquid cooled systems, 

NT-/HT-PEM, BoP)
• Ready to use operator system including safety
• SUT control by user
• Various interfaces for gases, liquids, data, energy etc.
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Actual status: Spec finished, start of tender scheduled for Q1 2026



Test environment for LH2

LH2 liquefier 

• Generation of about 5 kg_LH2/day
• Integration into „Gaselager“ inside container
• Works with H2 and energy only
• LIN precooling as option 

• Extension to LH2 Transport System planed

LH2 Test Field

• Ventilated hood for LH2 shall be in E-1-101 installed
• Use of mobile dewars (filled by liquefier) for LH2 delivery
• Test of small components and materials
• Learning/training platform for usage of LH2
• Safety
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Actual status: First part of tender accomplished

Actual status: Preparation of procurement (e.g. looking for offers)



• Identification of all relevant H2 storage technologies 

which are available today

• Assessment of different parameters including 

performance, quality, dynamic, safety, ecology, 

availability, handling

• Forecast of technological potential in different types of 

aerial vehicles (UAS to long range A/C)

• Multi-functional approaches to minimize the systemic 

footprint

• Hardware tests to get data (focus aerospace)

• Modelling & simulation (focus aerospace)

BETA
Brennstoffzellensystementwicklung für die 
technische Aviatik

Hydrogen storage is key for mobile application as it has a very

big influence on the total system weight and volume.

Additionally, the handling of H2 can be a safety issue which is for

aeronautical use a challenge.

Projects BETA – H2 Storages

01/2026

Goal 

14ZAL GmbH | H2 @ ZAL 14



Projects BETA – Modelling & Simulation

01/2026

• Integration assessment for different vehicle classes: 
Determination and comparison of the performance of a 
suitable storage system for each storage technology 

• Identification of the most promising technologies for 
aviationSelection of technically interesting and commercially 
available

• H2 storage systems with comparable performance for use on a 
fuel cell test bench

Calculated 
benefits

Integration assessment

15ZAL GmbH | H2 @ ZAL 15



Projects BeHyPSy Project

01/2026 16

Breezer Aircraft GmbH & Co. KG

University of Applied Science Hamburg

Helmut-Schmidt-University Hamburg

Rostock-System Technik GmbH

ZAL GmbH

Zentrum für Brennstoffzellentechnik GmbH

without

liquid cooling

Adapted from Intelligent Energy

Development, integration and testing of an innovative fuel cell propulsion system

Expected benefits of the design:

▪ System architecture does not require a liquid cooling system

▪ Reduction of weight and volume

▪ Reduced maintenance and increased reliability

▪ Multi-phase electric motor

▪ Increased redundancy and resiliency

ZAL GmbH | H2 @ ZAL



LH2 tank

Fuel Cell

Electrical consumer

Storage and supply unit

Project Hydrogen Aviation Lab

#MakeChangeFly

Goals:
- Handle LH2 at/in the aircraft

- Safety in dealing with LH2/ gH2

- Learn effects on operations & MRO

- Test capacities for future projects & 
developments

- Digital Twin



Projects UAV Development

Overview

• Development, design and build-up of Hexacopter ZALbatros

• Flight tests (incl. permit to flight)

• Test platform related to:

• Development and test of a LH2-tank

• Sensor system (incl. payload)

• Energy management system

• Flight and FCS controls

• Retrofit of existing UAV (like Wingcopter)

• Scale-up to big UAVs with up to 2.000 kg MTOW

Optimised LH2-Tank

From
pGH2 …

… to LH2

01/2026 18ZAL GmbH | H2 @ ZAL 18



Products H2PM – Hydrogen UAS
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Projects UAV H2-finity 
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▪ Equipping a 25 kg drone with a fuel cell propulsion system 
optimized for cruising flight

▪ Demonstration of scalability to approx. 80 – 100 kg

▪ Use of the REALISE launch system to limit the high energy 
requirements during take-off and the first climb

▪ Analysis of the refuelling processes within the REALISE 
system for the future fully automated refuelling operation

© Hamburg Aviation, REALISE Project

Fuel Cell Propulsion System

Launch system

ZAL GmbH | H2 @ ZAL



Multi-Fuel

Station for

UAVs

Manual refueling or reloading of the energy storages are limiting

the operation of UAVs in terms of operational range as well as in

time. Using an automated platform dealing with all processes

around the ground operation (like loading/refueling, inspection,

exchange of payload) can increase the attractivty of UAVs.

01/2026

Projects Refueling UAVs

Goal

22ZAL GmbH | H2 @ ZAL 22



• Modular test bench for characterizing the components 

of fuel cell systems at the system level

• Components are tested and evaluated against 

reference

• Replacement of individual assemblies simple and 

standardized (modular boxes)

• Operation with hydrogen, compressed air, 

pure oxygen and gas mixture

• Power: 20 kWel (duration) / 30 kWel (peak) / 

Laboratory or self-supply

• System pressure up to 4 bara

• 2-circuit cooling system

• Control via WAGO with LabView 

BILBO
Customized Fuel Cell System
Test System

based on the Research Project BILBO

Hydrogen Fuel Cell Systems are based on the complex interaction

of several system components and the control software.

Modular component test rigs are used for component

optimization and characterization under repeatable laboratory

environment.

Projects FC Test Bench

01/2026

Technical Specification
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Additive Manufacturing

Lightweight Fuel Cell

Fuel Cells are complex systems with plenty of single parts. The

production of an assembly in one process combined with

lightweight design and optimized functions allows to improve

the fuel itself and the manufacturing process.

• Topology optimized design 

with significant weight 

reduction

• Optimized gas flow

• Manufacturing of assembly

01/2026

• Construction and Topology Optimization

• Process Planning

• Hybrid Manufacturing

• Testing of connections and productivity

Projects Fuel Cell & Additive Manufacturing

Goal

Our Service

Assembly

Hybrid Manufacturing

H2 Tightness

H2 Tightness

Function Integration

Integration of internal 
channels

24ZAL GmbH | H2 @ ZAL 24



Industrial concept for manufacturing of FCS Development of an industrial concept for manufacturing and

assembly process for components and modules of the fuel cell

System.

• Data driven development and manufacturing of a 

Fuel Cell System

• Improvement of performance and efficiency of the 

manufacturing process 

• Improving reproducibility

• Preparation of components for automated assembly 

• Improvement of manufacturing quality

• Reduction of manufacturing cost 

• Reduction of manual work 

01/2026

Projects Fuel Cell & Robotics

Goal
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ZAL Zentrum für Angewandte 
Luftfahrtforschung GmbH

Hein-Saß-Weg 22
21129 Hamburg, Germany

+49 40 248 595 0

info@zal.aero 
zal.aero
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ZAL Center of Applied 
Aeronautical Research

Sebastian Altmann

Hein-Saß-Weg 22
21129 Hamburg, Germany

+49 40 248 595 105
Sebastian.altmann@zal.aero
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