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» Presentation of Messer company 

» Oxy ï fuel combustion basics 

» Oxy fuel combustion in glass ï a literature review 

» Examples for Messer solutions 

» Summary 
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Specialist for Industrial Gases 

Short Profile 

Company 

Messer is the largest owner-managed industrial gas company in the world. 

 

Products 

Messer produces and supplies oxygen, nitrogen, argon, carbon dioxide, hydrogen, helium, inert welding 

gases, specialty gases, medical gases, food gases and many different gas mixtures. 

 

Customers 

All industrial sectors, healthcare as well as science and research benefit from its products and application 

technologies. 

 

Company 

Short Profile 
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History 

113 Years of competence in industrial gases 

Foundation: 

1898  Adolf Messer forms the Frankfurter Acetylen-Gas-Gesellschaft Messer & Cie.  

in Höchst for the production of acetylene developers and light fittings.  

1903  Ernst Wiss develops the first hydrogen-oxygen cutting torch at Griesheim-Elektron.  

These are followed by machines and equipment for gas welding technology. 

1908 Chemische Fabrik Griesheim Elektron begins operation of its first oxygen plant. 

 

Growth: 

1965  Birth of Messer Griesheim GmbH under Hans Messer.  

Merger Adolf Messer GmbH with parts of Knapsack-Griesheim AG from Hoechst 

1966  Expansion in Western Europe and in North America 

1990  Expansion in Eastern and Central Europe 

1995  Entry into China and rapid expansion 

2001  Goldman Sachs Funds and Allianz Capital Partners take over the shares of Hoechst (Aventis). 

 

Family ownership: 

2004  The Messer family again owns 100% of the company. 

2005  The Messer family again owns 100% of Cutting and Welding Division. 

2006 Billion Euro turnover mark exceeded: Messer Group and Messer Eutectic Castolin.  

Expansion of activities in Europe and Asia 

2008 Founding of Messer Industriegase GmbH in Germany 

2011    Move to a joint group head office Bad Soden 

 

Company 

History 
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More than 60 locations in over 34 countries 

Australia: 

New Zealand 

 

Locations 

Worldwide 

Asia: 

China 

Vietnam 

 

Africa: 
 
Algeria 

Europe: 

Albania 

Austria 

Belgium 

Bosnia-Herzegovina 

Bulgaria 

Croatia 

Czech Republic 

Denmark 

Estonia 

France 

Germany 

Hungary 

Italy 

Latvia 

Lithuania 

Macedonia 

Montenegro 

Netherlands 

Poland 

Portugal 

Romania 

Russia (Kaliningrad) 

Serbia  

Slovenia 

Slovakia 

Spain 

Switzerland 

Turkey 

Ukraine 

 
 

 

America: 

Peru 
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Independent product supply in Europe 
Locations 

Europe 

existing  

air separation units 

air separation units  

in construction or planning 

Italy 

Portugal 

Spain 

France 

Belgium 

Netherlands 

Denmark 

Ukraine 

Latvia 

Russia 

       Czech   

 Republic 

Hungary 

Turkey 

Bulgaria 

Montenegro 

Romania 

Slovakia 

Germany 

Estonia 

Lithuania 

Switzerland 

Slovenia 

Poland 

Austria 

Croatia 

Bosnia- 
Herzegovina 

Air separation units 

 

Albania 

Macedonia 

Serbia 
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Product supply in China 

Air separation units 

 

Locations 

China 

existing  

air separation units 

air separation units in 

construction or planning 

Zhangjiagang 

Shanghai 

Wujiang 

Ningbo 

Foshan 

Chengdu 

Kunming 

Yuxi 

Xiangtan 

Xichang 

Anning 

Panzhihua 

Shunde 

Leshan 

Yangjiang 
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Mitry-Mory,  
France 

Krefeld, 
Germany 

Gumpoldskirchen, 
Austria 

Dällikon, 
Switzerland 

  

Cutting & 
Welding 

Å MAG welding 
Å WIG welding 
Å Thermal Cutting 
Å Thermal Spraying 
 

  

Budapest, 
Hungary 

Metallurgy/burning 

Å Melting processes in  
  metallurgy 
Å Heat treatment 
Å Glass production 

Industry 

Å Electronics 
Å Construction industry 
Å Purification processes 
Å Waste air purification 
Å Cryogenic processes 

  

Food/pharmaceuticals 

Å Chilling and freezing 
Å Transport refrigeration 
Å Inertisation/ packaging 
Å High-pressure  
  extraction processes 
Å Spraying processes 

Chemicals/paper/ 
environment 

Å Water treatment 
Å Oxidation/high- 
  temperature processes 
Å High-pressure 
  extraction processes 
Å Spraying processes 

     

Cold grinding/ 
Recycling 

Å Cold grinding 
Å Recycling 
Å Cryogenics 

Innovative processes for many industries 

 

Our competence centers 
Products and Applications 

Application technology  
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Messer Competence Center Metallurgy ï Glass - Combustion 

Located in Gumpoldskirchen, Austria, since March 2004 

+ Simulation            + Testing Practical Research 
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Oxy ï Fuel Combustion Basics 
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Oxygen Combustion 

 Adiabatic flame temperature vs. oxidizer concentration 



12 

Increased productivity 
 
Higher thermal efficiency 
 
Better flame characteristics 

o  Turndown ratio 
o  Stability 
o  Ignition characteristics 
o  Shape control 
 

Reduced flue gas volume ï dust emissions 

Oxygen Combustion Efficiency 

 Combustion efficiency vs. oxidizer concentration and air preheat 
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Potential benefits - Less Emissions 

No NOx ï Oxyfuel-Technology 

If no N
2
 in Natural Gas and Oxygen 

 

Less CO2  

in case of lower flue gas consumption 
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Reasons for oxy ï fuel firing 
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Literature overview: 

Á Environmental 

Å Energy 

Å Production / productivity increase 

Å Design 

Å Future outlook 
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History of oxy-fuel combustion 

1903 - 1950 High temperature applications 

Å Welding 

Å Cutting 

Å Flame polishing 

 

Fuel Savings ï Emergence of 

full Oxy -Fuel Combustion 

Å Steel 

Å Copper 

Å Glass 

ÅWaste Incineration 

 

Productivity enhencement with  

O2 enrichment 

Å Glass 

Å Aluminium  

Å Cement 

 

1960 - 1970 

1980 - 1990 NOx Reduction 

Å Glass 

Å Aluminium  

Å Cement 

 

1990 - 2000 

CO2 Reduction 

Å Power Generation Industry 

Å Oxy-Fuel boiler applications 

Å Glass 

 

2000 ï 201X 
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Oxy-fuel conversion 

Praxair / Corning 
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Oxy-fuel conversion 

Schott 
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Oxy-fuel conversion 

Schott 
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Kobayashi et al. Praxair 

Literature review                                 Comparison 
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Literature review                              Environmental issues - NOx Emissions 

Messer et al. 

R 
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Literature review                              Environmental issues - NOx Emissions 

NOx, CO and O2 concentrations for a dilution 

burner (700kW), average furnace temperature 

1550oC  

NOx and CO concentration for the P-LON burner 

(700kW), average furnace temperature 1550oC, 

30Nm3/h basic gas flow  

Messer et al. 

Trials for different oszillation 

frequencies: 
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Kobayashi et al. Praxair 

Literature review                                 Energy issues 
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Relevant Literatures ï Glass International (Heye Glas ï Praxair) 

Literature review    Design: Tall crown furnace technology 
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Literature review Future outlook: Preheating of combustion media 

Preheating of oxygen to 1100°C results in natural gas 

savings of app.10%    Messer et al. 
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GTI et al. 

Literature review Future outlook: Submerged Combustion Melter 
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Messer solutions 
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Messer Oxipyr® Burners  

Over 3000 in service 
 
Burner ideally matched to needs of customer process 
 
Fuel Types: 

o  Natural gas (CH4) 
o  LPG (propane/butane) 
o  Hydrogen 
o  Other mixed/synthesis gases 
o  Light and heavy fuel oils 
 

From 10 kW to 20 MW 
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Burner       Oxipyr® P-LON  

  For glass industry 
 
  Long and very soft 

 
  Slow mixing and very luminous  
 
  Low NOx production: 400 ppm at 1530 C with 1% N2 in natural gas ï 

  NOx mg/m3 with 8% residual O2 
 
  Best results in comparative test - GWI in Essen, Germany 
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Burner              Flameless combustion 

 

 

 

Folie 8

Possibilities for NOx optimisation ïDiluted Combustion

Example for Air Combustion

Source: Milani et al.2002

Folie 8

Possibilities for NOx optimisation ïDiluted Combustion

Example for Air Combustion

Source: Milani et al.2002

Oxygen 
 
 
Oxygen 

Fuel 
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Burner               Oxipyr®-F for stationary furnaces 

Flameless combustion 

low NOx  

Simple reliable system 

 

 

Burner length

ca. 500 mm
Furnace wall 

ca. 1000 mm

300 mm

Å25x4

Å35

Å
8

8
x
4

145Nm³/h

65Nm³/h Tuyerer maintainable

Thermal

Compensator

Burner length

ca. 500 mm
Furnace wall 

ca. 1000 mm

300 mm

Å25x4

Å35

Å
8

8
x
4

145Nm³/h

65Nm³/h Tuyerer maintainable

Thermal

Compensator
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cold furnace 

furnace temperature >900 C 

 

NOx:  

<150 ppm(3%O2) at 1550 C 

Flameless Oxyfuel Combustion 

Burner               Oxipyr®-F for stationary furnaces 
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New burner generation 

Optimal heat transfer and low NOx 

 

 

 

 

Oxipyr® - Air            Oxipyr® - Flex 

Burner      Oxipyr® Air ï enrichment and Oxipyr® - Flex 
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Inhalt 

Burner      Oxipyr®-Flex3 for Glass 

 

 

 

O2-sec. 

NG/LPG 
O2-prim. 

O2-sec. 

NG/LPG 
O2-prim. 

sec2

2

O

primO
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Oxipyr®-Flex3             ­  Oxipyr®-F3 

  

 

 

Simple adaption through modular engineering 
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O2-rich 

O2-poor 

Internal recirculation ï diluted combustion 
lowest NOx < 10 ppm @ 1500 C 

Low overpressure needed for operation 

Homogeneous heat distribution 

Possibility of a different stochiometry  

 inside the flame 
Up to 6 MW 

Burner         Oxipyr® G- and SVNR 
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Burner        Feeder burner  
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Burner       Oxipyr® - GLM 

Å Burner for liquid fuels 

Å different viscosities can be used 

Å atomisation with air, steam or oxygen possible 

Å from 100 kW to 6 MW 


