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An overview of H2 combustion
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A brief introduction of SAACKE

Who are we ?

Based in Bremen, Germany

Specialized in Combustion Systems and Burners

• Specialized in special fuels and low carbon solutions

• Industrial field mainly

• Complete turnkey project, focus on combustion

A worldwide representation

50 countries

1.100
Employees worldwide

> 450 
Engineers

> 200
Service engineers
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A brief introduction of SAACKE

Our know-how ?

Leading-edge technology: 
• Environmentally friendly
• Durable & Economical

Our solutions

• Shell boilers, water tube boilers, 
combustion chambers, ...

• Liquid and gaseous fuels

• Single burner capacity: 
1 to 100 MW
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Association with Hydrogen and Combustion 
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Is combustion of Hydrogen the future ?

… started in 1975 »

« For us it’s an old story …
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Is combustion of Hydrogen the future ?

References

• References over almost 50 years

• Approx. 70 installations

• From 70 to 100% H2

• From 1.5 to 35MW burner capacity
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Differences of H2 combustion vs Natural Gas combustion

Characteristics Hydrogen Natural Gas

Chemical formula H2 CH4 (> 90%)

Density (kg/m3) 0,09 0,78

Low Heating Value  (kWh/Nm3) 3,0 10,0

Wobbe Index (MJ/m3) 40,98 46,10

Air Demand (m3
AIR/MW) 791 959

Adiabatic flame temperature (°C) 2053 1831

Flame speed (m/s) 2,81 0,36
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What are the technical challenges ?

Technical challenges due to high flame temperature

• Wear due to temperature stress

• NOx emissions

Other technical challenges

• Flame monitoring

• Condensation in the flue gas system

• Often H2 low pressure
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Hydrogen mixed in Natural Gas : Impact on NOx
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Source: iGF final report - Investigation of the 
effect of hydrogen admixture into the natural 
gas grid on industrial firing processes in 
thermoprocessing plants, 2017
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Principle of the FGR : Flue Gas Recirculation

1. Combustion Air Fan

2. Flue Gas Fan

3. Chimney / Smoke stack

4. Flue Gas damper with actuator

5. Mixing Unit
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Hydrogen combustion : Impact on NOx

Comparison on NOx value for Natural Gas (Erdgas) and Hydrogen (Wasserstoff)
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% Mix of Hydrogen in the existing EU Natural Gas Network

What is already allowed ?

Source: Dolci et al. (2019), “Incentives and legal barriers for Power-to-Hydrogen 
pathways: An international snapshot”, International Journal of Hydrogen; HyLaw 
(n.d.), Online Database; Staffell et al. (2019) “The role of hydrogen and fuel cells in 
the global energy system”, Energy and Environmental Science.
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Reference on boilers

Flame tube boiler

Chemical company

• 17 t/h flame tube boiler

• Firing capacity: 10.5 MW

• Fuels: Hydrogen / Natural Gas

• Pressure hydrogen min. 150 mbarg

• Control range 1 : 5

• Emissions: 

• NOx < 60 mg/Nm³ @ 3%O2 on NG

• NOx < 60 mg/Nm3 @3% O2 on H2
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Reference on process

H2 project for car industry

• Main goal : CO2 free process  for painting cabin by using H2

• Step of the project: 

• Engineering, simulation, Feasability

• Prototype on site

• Sucessfull commissioniong

• Deployment of the solution on all equipment
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On going project : H2 conversion on Waste To Energy Plant
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