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Glass indust ry 
is emit t ing about  5% 
of t he  t ot al European 
indust rial CO2 

What  can we  do?



The four pillars of decarbonization
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SUGAR Project

Regenerative furnaces release waste gas at approximately 500 °C, 
containing significant energy potential. While this heat can be partially 
reused within the melting process, methods like batch and fuel heating 
often prove insufficient for fully recovering the available energy due to 
technical limitations.

We leveraged the unique design of Centauro to use this thermal energy 
for steam reforming, converting methane into hydrogen. This approach 
transforms the chemical reaction into an energy vector, enabling a fully 
optimized furnace that can reduce energy consumption by about 15% 
compared to standard regenerative technology. 

SUstainable Glass: Archit ecture  of a furnace  heat  recovery syst em including a st eam Reformer

Discover more

Active Innovation Project

https://www.lifesugarproject.com/


Energy saving: LIFE SUGAR
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Energy saving: LIFE SUGAR
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The technology has been validated 
at the laboratory scale.

Progress:

Technology market -ready by 2026.

A suitable catalyst has been selected.

In May 2025, a pilot -scale 
component will be installed at the 
Vetrerie Meridionali (O-I) facility in 
Castellana Grotte, Italy.

The development of the application 
for oxy -fuel furnaces is ongoing.

Target:



Energy saving: heat balance
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Heat balance is a 3-5 days campaign of measurements, performed by 3 -6 specialists, that is able to provide the “as is” of the 
furnace in terms of the thermodynamics involved. 

This act ivit y allows for: 

Check general plant  condit ions.

Maximizing performance , in t e rms of consumpt ion and quality. 

Underst and t he  st rengths and weaknesses of t he  furnace , in 
order t o address issues and opt imize  t he  following campaign 
design.

Verify t he  precision of all t he  measuring equipment  inst alled on 
t he  plant .

INPUT

OUTPUT

Our expert s, while  performing t he  act ivity, are  oft en able  t o provide  t he  
Customer with useful suggest ions regarding furnace  opt imizat ion. 
Once  all dat a are  collect ed, t he  Customer rece ives a report  t hat  accurat e ly 
describes t he  working condit ion and suggest s t he  st rat egies t o opt imize  
operat ion. 



Energy saving: furnace design optimization
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Solut ions t he  designer can adopt : 

Efficient  heat  recovery syst em

High-qualit y insulat ion

Thermal-economic opt imizat ion

The FurnaceMaster© software by Stara Glass is 
designed to assess structure costs during the design 
phase, enabling price and performance comparisons 
while balancing OpEx(operating costs) and CapEx
(capital expenditure).

Glass manufacturers often request furnaces with 
specific dimensions, productivity, boosting power , and 
cullet percentage while aiming to reduce consumption, 
pollution, and investment costs.



Energy saving: other heat recovery opportunities
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Stara Glass comput ing environment  is optimized to help evaluating within and out side  t he  glass production process heat 
recovery opportunities, like additional heat exchangers, cullet pre -heating, oxygen and gas preheating, steam reforming 
components (see our LIFE SUGAR project), and more.

It is our precise goal to help customers containing their carbon footprint in any possible way.

In this example/indicative scheme
Values in the boxes: [kcal/h]
Values above the lines: [°C]
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H2- GLASS

Stara Glass is dedicated to advancing hydrogen combustion in glass 
production and has joined the Horizon H2 -GLASS project with the 
goals of:

o Test ing full hydrogen combust ion in a range  of operat ional 
furnaces.

o Developing and implement ing hydrogen burners for both 
regenerat ive  and oxy-fue l t echnologies in real-world applicat ions.

Discover more

Active Innova tion Project

https://h2-glass.eu/


H2Glass - Prototype test
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The prototype burners have been successfully tested in 
t he  FIVES lab. The activity paved the way for the 
development of the full -scale burners that are going to 
be designed, built and open-flame tested during 2025. 

The test results are still under analysis in the following 
slides, there are some information about the tests



H2Glass - Prototype test facility
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Fives - Pia ce n za  (It a ly)



H2Glass - Prototype test specifications
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Te st  Se t up Spe cifica t ions

Boile rs : Wate r Tube  Boile r (WTB) with a 
maximum capacity of 9 MW

Each t est  varied t he  fue l rat ios from 100% CH₄ to 
100% H₂. Both air-gas and oxy-gas configurat ions 
were  evaluat ed under diffe rent  fue l flow rat es t o 
measure : Emissions, Flame  st abilit y, Efficiency.
To maint ain chamber t emperatures of up to 1100°C, 
int e rnal surfaces were  insulat ed with 100 mm thick 
fibe r shee t s (applied as two 50 mm layers).

Te st ing Approach

Burner Rat ing: 300 kW
Natural Gas Flow Rate : 30 Nm³/h
Hydrogen Flow Rate : 100 Nm³/h
Oxygen Flow Rate  (Oxy-Gas Mode): 40 Nm³/h

Burne r Spe cifica t ions:

Width: 2000 mm
Height : 2000 mm
Length: 6000 mm

Furnace  Dime nsions:



H2Glass - Prototype test: OXY burner
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H2Glass - Prototype test: OXY burner CFD
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Two geomet ric configurat ions were  examined, se lect ing a lower 
incidence  angle  be tween t he  fluids t o move  t he  flame format ion 
away from the  re fractory area and prevent  an undesired 
downward t ilt .

Increasing the  hydrogen fract ion result s in a longer flame . Although H₂ 
is more  react ive , it s flow ve locity-about  t hree  t imes higher t han in t he  
100% CH₄ case -hinders mixing with t he  oxidant , mechanically ext ending 
the  je t .

A slight  widening of t he  flame  is also obse rved with 100% H₂, alt hough 
le ss pronounced than the  increase  in length.

When burning 100% H₂, t he  core  flame  t emperature  rises by 80-100°C 
compared to natural gas due  to hydrogen’s higher adiabat ic flame  
t emperature . This increase  may lead to higher NOx format ion. 

The  flame  angle  slight ly decreases with 100% H₂, as t he  je t ’s kine t ic 
energy counte ract s t he  downward force  exert ed by the  O₂ flow.

A part icularly significant  e ffect  is t he  shift  in t he  flame  root  posit ion 
re lat ive  t o t he  re fractory: with 100% H₂, it  direct ly at t aches t o t he  
re fractory surface .

Effects of the H₂/NG Mixture:



H2Glass - Prototype test: OXY result preview
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Results: 
Two geomet ric configurat ions were  examined, 
se lect ing a lower incidence  angle  be tween t he  
fluids t o move  t he  flame format ion away from 
the  re fractory area and prevent  an undesired 
downward t ilt .



H2Glass - Prototype test: EP burner
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H2Glass - Prototype test: EP burner CFD
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The  flame length is significant ly great e r (approximate ly 2.3 m 
compared t o 1.5 m in t he  OXY case). This is primarily due  t o t he  
presence  of inert s (N2) in t he  oxidant , which hinder t he  mixing 
be tween oxygen and fue l.

For t he  same reason, t he  flame is more  de t ached from the  
re fractory (11 cm compared t o approximate ly 5 cm in t he  OXY 
case).



H2Glass - Prototype test: EP result preview
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Results: 
Two geomet ries have  been analyzed. A lower 
incidence  angle  be tween t he  fluids was 
se lect ed t o dist ance  t he  flame format ion from 
the  reactor.
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COREu

Stara Glass is in the team of the Horizon COREu(CO2 Routes across 
Europe) project, that started in January 2024.

This ambitious project aims to explore the potential of carbon capture 
(CC) technology by identifying technical solutions and optimal 
strategies for European glassmakers to effectively capture CO 2
emissions.

Discover more

Active Innovation Project

https://www.sintef.no/en/latest-news/2023/new-eu-project-will-demonstrate-key-technologies-in-carbon-capture-and-storage/


COREu- Active Innova tion Project
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Innovation projects: hybrid furnaces (Hybrid / Electric) 

Stara Glass aims to be at the forefront of hybrid and electric glass furnace design. 

Nowadays, we are ready to design hybrid furnaces up to 50% electricity , and we are spending a considerable effort to move 
towards higher boosting percentages and cold -top / hot -top electrical solutions.



Conclusions
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There is not one single simple technological solut ion that will e liminat e the carbon footprint of
glass indust ry. But there are several import ant lines of deve lopment , and every glass product ion
plant needs to ident ify what are it s best available opportunit ies.

The firs t imme dia t e act ion t hat can be t ake n is t he maximizat ion of t he e fficie ncy of t he
curre nt sit ua t ion, by an accurat e analysis of the furnace operat ion and the implementat ion of in-
process or ext ra-process heat recovery syst ems.

Aft e r this, glassmakers need to figure out if t he ir plant is more suit able for the implementat ion of
hydroge n combust ion, carbon capt ure , or re ne wable e le ct rif ica t ion.



Stara Glass SpA

Piazza Rosse t t i, 3A/1, 16129 Genova It aly
Te l: +39 010 576391 - st araglass@hydragroup.it

www.st araglass.com

Thank you! - Teşekkür ederim!
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