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Sector Improvement potential of energy 
consumption 

Large steel reheating ca. 10 % 

Glass melting and processing 10 to 20 % 

Ceramics - large size 10 to 20 % 

Metal melting / foundries /scrap refining 20 to 40 % 

Medium sized ovens and furnaces – electric ca. 10 % 

Medium sized furnaces and ovens - gas/oil 20 to 40 % 

Improvement  potent ia l  for  furnaces and 
ovens used in  d i f ferent  sectors  

(Goodman et al. 2012) 



© Fraunhofer ISI 
Seite 3 
   

§  Container glass for beverages and other liquids 
§  Flat glass for windows or windscreens 
§  Continuous filament glass fibre 
§  Glass used in other forms 

The g lass indust ry  
Four  major  products  
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G lass is  everywhere 
Glass manufactur ing s i tes in  Europe 

Germany;	  65

Italy;	  50

France;	  42

Spain;	  32

Poland;	  27

United	  Kingdom;	  21 Czech	  Republic;	  18
Belgium;	  13

Hungary;	  10

Netherlands;	  9

Austria;	  8

Portugal;	  7
Slovakia;	  5

Greece;	  4
Finland;	  3

Romania;	  3

Sweden;	  3

Bulgaria;	  2

Luxembourg;	  2

Slovenia;	  2
Less	  then	  five	  installations

[Number	  of	  installations]
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As  t ime goes by…  
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The process…  
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§  pre-heating of cullet and the raw material  
§  Up to 10-20 % Energy savings 

§  Waste heat boilers 
§  < 1% Energy savings 

§  Use of cullets 
§  2,5-3% per 10% of cullets 

§  Fluxing agents and preliminary treatment 
§  5-10% (fluxing agents) 

§  Process Control System 
§  2-8% 

§  Furnace Insulation 
§  2-3% 

…  and the improvements …  
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The model  
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Capac i ty  d is t r ibut ion 
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Glass Sector 
Furnace type 

Container Glass Flat Glass Glass Fibre Other Glass 

Regenerative End Fired 5.4 7 12,5 6.1 

Regenerative Side Fired 5.2 7.7 12.5 10.5 

Recuperative 7.1 - 8.2 9.7 

All Oxygen Fired 5.3 6.3 8.7 6.5 

Electric Melting 3.7 - 6.5 6.5 

The spec i f ic  Energy demand (GJ/Mg)  
( b a s e d  o n  I P P C  2 0 1 3 a  a n d  W o r r e l  e t  a l .  2 0 0 8 ) .   
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Resul ts  
Impact  of  EE measures 
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Resu l t s  
Development  o f  Energy  demand over  t ime  
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Resul ts  
Energy demand over t ime  
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The energy demand of furnaces can be reduced by Energy efficiency measures! 
 
Modelling result: reduction of ~12% until 2030  
 
Impacts on Energy demand: 
§  Ageing of furnaces 
§  Operation and load cycles 
§  Use of cullet 
§  Energy efficiency measures 

Conlus ions 
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Thank you for  your  a t tent ion 


