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Agenda 
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DLE-Burner 
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Kawasaki Gasturbine Europe (KGE/KHI) 
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H2-Production 

H2-Storage 
Tanks 

H2-Oversea 
Transportation 

H2-Land 
Transportation 

H2-Gas Turbine 

Products for H2-Supply-Chain 

Developments for Hydrogen Gas Turbines @ KHI 
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Combustor 
Configuration 

DLE Combustor 
for Natural Gas 

Diffusion Flame 
Combustor 

DLE Micro-Mix 
Combustor 

NOx Reduction “Dry” “Wet” Water/Steam “Dry” 

 
 
 
 
 
 
 

Max. H2 Content 60vol% 100vol% 100vol% 

 
 
 
 
 

Status 
 
 
 

Under Engine 
Demonstration 
in Akashi Works 

 
 
 
 

Final Combustor Test, 2016 
Applied to KOBE 

Demonstration Plant, 2018 

 
 
 
 

Under Combustor 
Developments 

 
 
 
 
 

Overview of Combustor Developments 

Developments for Hydrogen Gas Turbines @ KHI 

1 2 3 
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Diffusion 

World‘s First H2-Power Plant in Kobe 
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World‘s First H2-Power Plant in Kobe 

User Control Interface 
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Combustion Principles of the Micro-Mix 
DLE-Burner 

Main Burner 

long residence time Casing 

Flame Tube 

Typical Combustion Chamber Design 

NOx = f (temperature, residence time)  
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Combustion Principles of the Micro-Mix 
DLE-Burner 

Main Burner 

Casing 

Flame Tube 

Typical Combustion Chamber Design 

several miniaturized flames 

 =  

Micro-Mix-Flames 

short residence time 
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Abgas 

air flow 

air guiding panel 

H2-fuel injection Inner recirculation zone 

stabile flame anchoring  

Combustion Principles of the Micro-Mix 
DLE-Burner 

Micro-Mix-Test-Burner-Set Up 

outer recirculation zone 



© 2018  Kawasaki Heavy Industries, Ltd. All Rights Reserved 14 Dr.-Ing. Nurettin Tekin 

H2-Injektion hole 

（Φ 0.3） 

Air guiding panel 

Test burner 
(rectangular shape) 

Miniaturized flames 

Improved Mixing 

Controlling of  flame hot spots 

Reduction of the residence time 

Low NOx-Emission 

Micro-Mix Hydrogen-DLE Technology 

Combustion Principles of the Micro-Mix 
DLE-Burner 
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Ａ 

Ｂ 

Ａ Ｂ 

Prototype of the H2-Burner 

Prototype of the Burner for Application at Gas 
Turbine M1A-17D 

Kawasaki Gasturbine 

M1A-17 
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Hydrogen Combustion Test with 2 bar Conditions  

Item Unit Value 

Inlet Air Temperature K 620 

Inlet Air Pressure MPa 0.2 

Total Pressure Loss Ratio % 3.0 

Prototype of the Burner for Application at Gas 
Turbine M1A-17D 
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Prototype of the Burner for Application at Gas 
Turbine M1A-17D 
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H2 Gas Turbine Demonstrator at RWTH  
Aachen University 
 

The implementation of a full-scale demonstrator system is key to the 

technological advancement of H2-fueled gas turbines 
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