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Our core business is the development 
and construction of batch and cullet 
systems.

We regard ourselves as a reliable 
partner to our customers and have at 
our disposal the expertise and capa-
bilities to deliver projects of any mag-
nitude.

As one of the few full-service pro-
viders in our industry, our spectrum 
covers all service ranges within plant 
construction – engineering, planning, 

design, production, automation technol-
ogy, installation, site management for 
all disciplines, commissioning, training 
for personnel, and services for ongoing 
operations.

With over 550 batch plant projects 
realised, we have the greatest wealth of 
experience in our industry sector.

ZIPPE batch plants ensure that the 
batch for every glass type is fed fully 
automatically into the furnace with the 
exact consistency and homogeneity 
needed, at the required amount and at 
the right point in time – 24 hours a day, 
every day.

State-of-the-art control technology is 
a key part of the optimal operation of a 
batch plant. Nearly 50 of our employ-
ees are involved in the creation of next 
generation automation and control sys-
tems. This means we are one of the few 
companies able to carry out complete 
control development and realisation 
in-house.

Our 24-hour support service enables 
our customers to phone or email an 
expert around the clock.
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S RECYCLING
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EATING

TENANCE AND SERVICE

Range of products

P.O. Box 1665, 97866 Wertheim - Alfred-Zippe-Str. 11, 97877 Wertheim - Germany
Tel: +49 - 9342 - 8040 - Fax: +49 - 9342 - 804138 - E-mail: info@zippe.de
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A grado S.A. has a solid experience 
in the fi eld of manufacturing am-
poules and vials for the pharmaceuti-

cal  sector. Its current facilities, located in 
one of the best industrial parks of the south 
of Madrid, inglobe a total area of 6,700 
m2, where stands the company’s plant 
of 4,800 m2. Each and every one of the 
departments of the facilities has been de-
signed according to the requirements of the 
pharmaceutical industry, on the basis of the 
diff erent external audits realized to Agrado. 
Product handling areas controlled ISO-8, 
duly separate warehouses, quarantine zones 

and other departments, make the factory one of the most modern facilities of the domestic and international market.
Through the years, starting from its foundation date in 1966, Agrado has achieved to stand out among the 
competitors turning into one of the leading companies in the pharmaceutical industry as much into  Spain as 
internationally.
The glass ampoules are based on French machinery Moderne Mecanique MM-30 in the same manner as in 
vials, number one manufacturer worldwide since the 40s. The current capacity is 75 million ampoules per 
year and it includes all market formats, from the opened ampoules to the closed ampoules ISO, and all interme-
diate approved formats for the pharmaceutical industry. All the company’s production machines are constantly 
updated through a R & D department and through new equipment improved by the same manufacturer.

Our philosophy, based on total reinvestment of all our benefi ts for  more than 40 years of experience and makes 
us one of the glass manufacturers of reference for the sector of packaging material for the pharmaceutical indus-
try, is complemented with optimal facilities, machinery and constant application of R & D to all our production 
processes and quality.

Avda. San Roque , 26 - Pol. Industrial La Postura 
28340 Valdemoro - Madrid - Spain
Tel.: +34 - 902325032 - Fax: +34 - 918954891
E-mail: spain@agrado.es - www.agrado.es
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ANTONINI 

P Antonini is 

company reinforces its role as a trusted partner to the food and beverage sector. This standard, which incorporates the principles of 

market in which it operates impose 

Antonini embraces and addresses 

with the same spirit that has made 

it a market leader. The most recent 

ibility of use. This is the beginning 

Antonini has undertaken to keep its 

runs: Antonini doesn’t just build 

machines. It builds trust.

WWW.ANTONINISRL.COM

https://WWW.ANTONINISRL.COM


SORG POLSKA

SORG Polska was recently awarded the contract for a 

the batch house and batch and cullet transport, for Qemet-

ica Glass, Poland’s largest manufacturer of glass lanterns for 

grave lights.

The scope of supply and services ranged from the design 

material, working end, forehearths and regenerators, to the 

tory material.

piping.

group of companies in the chemical industry based in War

https://WWW.SORG.DE
https://WWW.QEMETICA.COM
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LUBEN GLASS

O
very important to minimize the risk of thermal shock on the glass.

Luben Glass

minimizing the waste of electrical energy: this type of opening in 

the inner part of the door itself; the closing movement of the door, 

in this way the chamber remains perfectly insulated and does not 

disperse heat into the surrounding environment. The ovens can be 

equipped with internal structures for storing shelves and a metallic 

ers to automate the work cycle.

WWW.LUBENGLASS.EU

https://WWW.LUBENGLASS.EU
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VIDRARIA ANCHIETA 

Brazilian glassworks Vidraria Anchieta

WWW.VIDRARIAANCHIETA.COM

CINER GLASS  

In a milestone for Ciner Glass: the third furnace was recent

Park Cam facility, 

in Bozüyük, Türkiye. Thanks to this investment, Park Cam’s 

percent. That means:

around 25 percent share of the Turkish market.

WWW.PARKCAM.COM.TR

ZIPPE  

With the commissioning of its state of the 

art drilling and milling centre, Zippe is 

system EPLAN ensures maximum precision and 

net doors

WWW.ZIPPE.DE

https://WWW.VIDRARIAANCHIETA.COM
https://WWW.PARKCAM.COM.TR
https://WWW.ZIPPE.DE
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ARDAGH GROUP & BRITISH GLASS

Technical Director at Nick Kirk met recently 

with Dan Jarvis MP, Minister for Security and MP for Barns

ley North at Ardagh Group

lower gas and raw material costs but comes with higher carbon 

glass manufacturers can compete fairly. Without changes, the 

current pEPR policy will drive brands away from glass to less re

https://WWW.BRITGLASS.ORG.UK
https://WWW.ARDAGHGROUP.COM
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GIMAV

 

A leadership change was recently announced by GIMAV

Vitrum

Italian excellence in the glass sector.

WWW.GIMAV.IT

https://WWW.GIMAV.IT
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AGP & CAP GLASS 

Ardagh Glass Packaging-North America

ship with CAP Glass 

glass containers.

WWW.ARDAGHGROUP.COM

GERRESHEIMER

Gerresheimer is

thalmology.

pharma and biotech industry.

systems are ideal for the ad

logics and for ophthalmic ap

of the agreement, we are pro

viding our patented plunger 

WWW.GERRESHEIMER.COM

https://WWW.ARDAGHGROUP.COM
https://WWW.GERRESHEIMER.COM
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SUNRISE GLASS

Sunrise Glass 

WWW.SUNRISEGIPL.COM

GLINDCO

Aglass industry, GLINDCO announced recently that the SNJ 

planning stage to commission

ing of the plant through a turnkey EPCM contract.

The plant, set up with state of the art equipment from batch plant 

green and amber colours.

WWW.GLINDCO.COM

https://WWW.GLINDCO.COM
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BEATSON CLARK 

Glass packaging manufacturer Beatson Clark recently strengthened its sales team with the appointment of two experienced Business Devel

opment Managers.

WWW.BEATSONCLARK.CO.UK

ZIPPE

Zippe

This comprehensive process included:

Throughout this project, Zippe had the opportunity to dive into Austral

with the Australian workplace safety requirements and related docu

achieved:

cidental contact

Zippe has also ensured full compliance with local engineering regula

WWW.ZIPPE.DE

https://WWW.BEATSONCLARK.CO.UK
https://WWW.ZIPPE.DE
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SEFPRO

 

SEFPRO

the evolving needs of the glass industry worldwide.

the future of glass manufacturing.

WWW.SEFPRO.COM

VIDRALA

 

Vidrala

ment, Imanol Pradales, the Deputy Regional Ministers for En

Korta, to its corporate headquarters in Llodio, Spain, where they 

the new Aiala Vidrio furnace is synonymous with the future both 

for the Company and for the province of Álava, where the glass

Led by Víctor Tolosa, Director of the Vidrala Europe business divi

safety. The tour culminated with the iconic commissioning of the 

new Aiala Vidrio furnace, a key infrastructure in Vidrala’s industrial 

ment to its Llodio plant and to the economic development of the 

in order to transport green hydrogen for the industrial fabric of this 

dustrial benchmarks in the Basque Country, with a constant com

WWW.VIDRALA.COM

https://WWW.VIDRALA.COM
https://WWW.SEFPRO.COM
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VETROPACK

W Vetropack will soon be relocating most of the 

the site, and production ceased the following month. In the meantime, the remaining machinery on site has been sold to 

an Indian company. Back in February, two machines had already been shipped to Italy for refurbishment, where they will 

but the production facilities have largely been dismantled.

likely be commissioned in Kremsmünster.

Pöchlarn in June, and a MSK palletizing system will be shipped to a company in Egypt in the same month.

added.

committed to completing the dismantling process safely and providing the best possible support to its employees during 

this transition phase.

WWW.VETROPACK.COM

https://WWW.VETROPACK.COM
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FEVE & ARDAGH GROUP 

Behind every glass bottle lies a story of dedica

tion, and deep connection to nature as old as hu

(FEVE) team, during a visit to Ardagh Group’s Dongen 

plant in the Netherlands, was reminded that what may 

the unique alchemy of sand, recycled glass and other 

ing, craftsmanship and continuous innovation.

Indeed glass is more than packaging, given that it pro

tects, preserves and elevates the products valued by 

as the passion it takes to meet them.

https://WWW.ARDAGHGROUP.COM
https://WWW.FEVE.ORG
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VETROPACK & SORG

 

F , in 

furnace has been certified as a technological unit and not just its individual components.

Previously, CE certificates were only issued for specific elements of the glass furnace meaning that there was no formal 

The Machinery Directive covers not only aspects such as structural stability and energy efficiency but also governs the 

technological processes within the furnace itself. This includes combustion management, raw material melting, and emis

sions control – all with the aim of ensuring safe operation throughout the entire lifecycle of the equipment. The Directive 

also sets clear requirements for accessibility, maintenance, and emergency procedures. In the case of the furnace at Ve

level of safety and compliance.

The certification company TeLo was involved in the project from the outset, working closely with the furnace supplier SORG 

to ensure that every stage of the design and construction process met the stringent requirements of the Directive.

operational excellence.

marking represents the final confirmation of all the efforts invested in this project and symbolises the success of the entire 

team’s joint work

https://WWW.VETROPACK.COM
https://WWW.SORG.DE
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FLOWtech 
Integration sees 
BDF INDUSTRIES 
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Over recent years, BDF has 
remained focused on cre-
ating and making availa-

ble to its customers products that 
are consistent with the compa-
ny’s fundamental principles and 
values. These include the basic 
safety of operators, the simplicity 
of interpreting process data and 
machine operation, attention to 
the environment and reduction of 
plant operation costs. 

ROBUST CORE VALUES
BDF’s philosophy of 3S, 

namely Simplicity, Safety and 
Sustainability, guides all company 
choices in the development of any 
technological, up-to-date product 
in the glass industry. Since 2001, 
the company has been a truly 
unique hot end process integrator, 
able to support design while sup-
plying customers with furnaces and 
forehearths - all thanks to the strong 
skills of its melting division as well 

as IS machines for the production 
of hollow glass. This includes a 
range of solutions that today spans 
the whole of production. Within 
this framework, FLOWtech is a 
technological platform which aims 
to drive continuous improvement 
in the glass manufacturing process 
through cutting-edge technology. 
Indeed the glass production process 
is monitored through all phases, 
detecting any deviation from the 
optimal state. Such an innovative 



angles that evaluate and adjust the 
feeder settings.

FEEDER FLOWTECH 
EQUIPMENT

  The Gob Scan consists of two 
vision systems positioned on 
a horizontal plane below the 
shear section; 
  each includes a visible, ther-
mal camera that reconstructs a 
3D image of every gob - thus 
measuring and detecting a set 

aged by way of three specific con-
trol loops - until the perfect pro-
cess configuration is reached and 
maintained. These control loops 
keep the production stable on the 
optimum state -  not only act-
ing upon feeder parameters. They 
also start from glass condition-
ing in the forehearth, intercepting 
those differences in the glass tem-
peratures that are the root cause 
of many of the defects in the final 
ware; thereafter they can also fine-
adjust shape, weight and falling 

29GMP&A 4/2025

approach and the great strength of 
the system ensures that no detected 
anomaly would simply correct the 
effect. It would also identify the root 
causes of the deviation and correct 
it automatically or notify the opera-
tor where to act with a clear feed-
back signal. It is therefore possible 
to intervene in the process at the 
earliest possible stage and correct 
the source of the defect - all with 
great benefits in terms of timeliness, 
quality of the result and overall pro-
cess efficiency.

DATA TRACTION
A systematic and statisti-

cal approach in data analysis also 
allows the database of deviations 
with related causes and counter-
measures to augment - ensuring a 
continuous refinement of the pro-
cess but also increased precision 
and a thorough operator feedback.

The Feeder flowtech applica-
tion is the Flowtech approach to 
the feeder area. Composed of five 
devices, these work as a single 
analysis and feedback system in 
which reference parameters are 
continuously acquired and man-
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conditioning loops across each 
forehearth zone.
2. WEIGHT LOOP WITH 
SERVO PLUNGER AND TUBE 
LIFTING

This loop maintains consist-
ent weight for each section and 
cavity, enabling automatic vari-
able weight setup. The weight of 
each gob on every cavity and sec-
tion is calculated. If any deviation 
from the target weight is detected, 
adjustments are made to the servo 
plunger settings. The tube’s height 
is adjusted to control the average 
gob weight, while the height and 
stroke of individual cavities are 
fine-tuned if specific gobs do not 
meet weight specifications. In vari-
able weight production, the system 
can automatically configure the 
feeder setup based solely on target 
weights. This functionality is made 
possible by a BDF-patented feeder 
configuration calculation algo-
rithm, which includes automatic 
calculation of feeder characteristic 
parameters and the height and 
stroke values for each section and 
cavity. In the event of abnormal 
behaviour, alarms and notifica-
tions are displayed on the HMI.

of relevant parameters, namely 
the gob shape and dimensions, 
weight, falling angle, tempera-
ture distribution, inclusions as 
well as cold and hot spots.
The acquired information is 

passed to a processing unit in which 
a proprietary software correlates the 
data and can act on the operating 
parameters of the other compo-
nents of the System.

  The Radiative foreheart guaran-
tees the homogeneity of the glass 
temperature in the conditioning 
zone and takes the glass to the 
plunger mechanism at the correct 
temperature;
  The revolving tube can regulate 
gob weight by means of tube 
height;
  The independent servo plunger 
creates each gob with real time 
independent dynamic parame-
ters, determining the ideal shape 
and weight based on reference 
data for the process. It has an 
innovative modular design and is 
able to manage different electric 
cams for each section and cavity;
  The Servo Parallel Shear is an 
high speed shear mechanism that 
can regulate the length and the 

falling angle of the gob, by acting 
on start time, travel and duration 
of each cut and each gob.
The three main control loops 

that contribute to process param-
eter optimization are as follows:

1. TEMPERATURE 
HOMOGENEITY LOOP WITH 
FOREHEARTHS

This loop ensures the temper-
ature homogeneity on the gobs 
remains as close as possible to 100 
percent. For each cut, a thermal 
map of the gob temperature dis-
tribution is calculated. The Gob 
Scan system continuously acquires 
this thermal map from the fore-
hearths control. These maps are 
compared and combined to pro-
vide the forehearths control sys-
tem with the actual temperature 
homogeneity map, which is then 
used as the input for the condi-
tioning loop. The algorithm used 
for map combination is patented 
by BDF. The company’s fore-
hearth control system employs the 
Advanced Control System (ACS) 
to translate the thermal map into 
appropriate settings for the glass 
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namic efficiency
Improved glass quality with 
reduced waste

LOOKING AHEAD: 
AI INTEGRATION

The journey doesn’t stop here. 
BDF is already developing the 
next phase of FlowTech: the inte-
gration of Artificial Intelligence 
into the main steps of the hollow 
glass melting and forming pro-
cess, which will further extend 
automation, optimize decision-
making and elevate operational 
excellence throughout the glass 
production line. 

3. LENGTH AND FALLING 
ANGLE LOOP WITH SERVO 
PARALLEL SHEARS

This loop keeps gob length and 
shape consistent while adjusting the 
falling angle. Users can define the 
desired gob shape based on a sta-
ble process and gob imagery. The 
shape and length of each gob on 
every cavity and section are calcu-
lated. If any deviation from the tar-
get values is detected, the affected 
section and cavity are highlight-
ed. When such deviation persists 
beyond a programmable number 
of cycles, an alarm is triggered (also 
on the ADV system). The stroke of 
the specific cavity is then adjusted 
to bring the gob shape back to the 
desired target.

In alignment with 3S philoso-
phy at BDF, the FLOWTECH 
Feeder already enables significant 
improvements to the production 
process.

a) Simplicity:
Root-cause process optimization
Optimized gob forming with 
reduced variation
Enhanced automatic closed-loop 
feeder controls
Simplified maintenance of the 
plunger mechanism
b) Safety:
60 percent reduction in human 
intervention on the feeder system
c) Sustainability:
100 percent decarbonization of 
forehearth heating
70 percent increase in thermody-

BDF INDUSTRIES
Viale dell’Industria, 40

36100   Vicenza - VI - ITALY
Tel.: +39 0444-286100

bdf@bdf.it

www.bdfindustriesgroup.com

mailto:bdf@bdf.it
http://www.bdfindustriesgroup.com
https://youtu.be/4y_SZeBzKxA?list=TLGG7KOosP7jvv0zMDA1MjAyNQ
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W ith decades of experi-
ence in glass contain-
er production, Heye 

International continues to push 
technological boundaries. At this 
year’s ATIV Conference in Parma, 
the company will be presenting 
its pioneering advancements from 
both ends of the production line, the 
Hot End and Cold End - emphasiz-
ing energy efficiency, quality con-
trol and automation.

HARNESSING INDUSTRY 4.0: 
THE HEYE SMART PLANT

In a presentation titled ‘Heye 
Smart Plant to Increase Efficiency 
and Energy Saving,’ company Sales 
Manager for Hot End Solutions 
Anastasiia Bratash will be present-
ing the Heye Smart Plant as a for-
ward-thinking solution that brings 

Industry 4.0 to life in the container 
glass sector. This concept is built 
to meet the modern demands of 
efficiency, safety and profitability 
- with a core focus on minimizing 
environmental impact. At the heart 
of the Smart Plant approach is a 
seamless integration of data, con-
trol systems and intelligent process 
automation.

Here Smart Data enables the 
real-time collection and analysis 
of both production and quality 
parameters, providing plant opera-
tors with actionable insights that 
support proactive decision-making. 
Smart Machine Controls intro-
duce advanced user interfaces and 
servo technologies like E-Timing, 
which together ensure precision in 
the forming process and enhance 
system responsiveness. Smart 



Process Intelligence then builds on 
this foundation with closed-loop 
control mechanisms that automati-
cally adjust forming parameters, 
supporting the production of high-
quality lightweight containers while 
optimizing resource usage. Indeed 
Bratash’s presentation will demon-
strate how the Heye Smart Plant 
not only elevates performance on 
the factory floor but also aligns 
with broader industry goals around 
sustainability and cost efficiency - 
a compelling look at how digital 
transformation can create mean-

ingful, measurable value in glass 
manufacturing.

PRECISION INSPECTION AT 
THE COLD END

Delving into Heye International’s 
latest Cold End technologies, com-
pany Sales Manager for Cold End 
Solutions Oriol Gil will then be 
speaking of the new levels of preci-
sion and adaptability to quality con-
trol in glass production in a pres-
entation titled ‘Check Detection 
and Wall Thickness Measurement 
in Container Glass Production’. 
Central to this innovation is the 
Ranger 2 inspection system, a 
high-performance platform fea-
turing Intelligent Cloud Masking 
(ICM). Unlike traditional systems, 
which rely on fixed parameters or 
manual calibration, Ranger 2 auto-
matically adjusts to each unique 
container. ICM dynamically cre-
ates reflection zones tailored to the 
specific shape and characteristics 
of every bottle or jar, enhancing 
detection accuracy and eliminat-
ing the inefficiencies of manual 
“teaching.” Complementing the 
Ranger 2 is Heye’s advanced wall 
thickness control system. This 
solution employs contactless chro-
matic confocal sensors to measure 
container walls with micron-level 
precision. The ability to inspect 
lightweight containers without 
physical contact ensures both high 
accuracy and minimal risk of dam-

age. Beyond quality assurance, 
this system supports sustainabil-
ity by enabling producers to use 
less raw material while maintaining 
structural integrity. The result is 
a significant reduction in energy 
consumption and CO2 emissions 
- a key metric in today’s environ-
mentally conscious marketplace. 
Gil’s insights will showcase how 
Heye’s Cold End solutions com-
bine innovation with practical ben-
efits - helping manufacturers meet 
rising quality expectations and 
environmental standards without 
compromising on performance.

A HOLISTIC VISION FOR 
SUSTAINABLE GLASS 
PRODUCTION

Heye International’s presence 
at the ATIV Conference exem-
plifies its commitment to prac-
tical, future-ready innovations 
that serve the evolving needs of 
the container glass industry. By 
focusing on intelligent automa-
tion, energy savings, and superior 
quality control, Heye offers glass-
makers tangible tools to meet 
production challenges head-on. 
The company’s dual presenta-
tions provide a rare look into 
how digital transformation is 
reshaping the entire container 
glass value chain—from forming 
to final inspection. As the ATIV 
Conference continues to fos-
ter collaboration and creativity, 
Heye International stands out as 
a beacon of technological excel-
lence and sustainable progress in 
glassmaking. 

Lohplatz 1 
31683 Obernkirchen - Germany

Tel.: +49-5724-26-0
marketing@heye-international.com

www.heye-international.com

HEYE 
INTERNATIONAL 

GmbH

ABOUT HEYE INTERNATIONAL
Based at Obernkirchen, Germany, Heye International GmbH is one 
of the container glass industry’s foremost suppliers of production and 
inspection technology, high performance equipment and production 
expertise. Its mechanical engineering has set industry standards for 

-
cess.  Heye’s vision is to ensure highly cost-effective, sustainable and 
safe operation of glassworks worldwide and thus further strengthen the 
position of glass as the packaging material of the future. The company 
considers glass as the purest and most natural packaging on the pla-
net. Here’s why Heye’s actions are driven by experience, courage and 
passion as it strives to make a positive impact on the environment and 
health while fostering a sustainable future. Today. Tomorrow. Together.
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In 2006, just two years after its 
founding, Novaxion launched 
its groundbreaking high-perfor-

mance Swabbing Robot. A sophis-
ticated solution, it was engineered 
to apply a specially formulated 
swabbing spray to glass moulds - 
significantly enhancing production 
quality and consistency. Specializing 
in robotic technologies tailored for 
the glass industry, Novaxion went 
on to reach a pivotal milestone in 
2019 when it became a full member 
of the Rondot Group - a strategic 
partnership that further bolstered its 
innovation and global reach. Now a 
pioneer in the field, today the com-
pany offers a distinctive and proven 
solution for the automatic swabbing 
of blank moulds and neck rings on 
IS (Individual Section) Machines. 
With more than 250 units installed 
across the globe, it continues to set 
the standard for performance and 
reliability in glass manufacturing 
automation.

From gathering 
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SWABBING ROBOT 
SOLUTIONS

Novaxion offers two core con-
figurations of its Swabbing Robot, 
each designed to meet the evolving 
needs of glass manufacturers while 
maintaining the company’s trade-
mark reliability and efficiency.

VALVE BLOCK (EPVB) 
MOUNTING ON ALL IS 
MACHINES- BLANK SIDE

The NX-VR-300 model features 
a next-generation rail mounting 
system, engineered for installation 
directly on the valve block of the IS 
machine’s blank side. This design 
offers:

  Exceptional rigidity to withstand 
the demands of high-speed, on-
the-fly swabbing;
  Compatibility with both single 
and tandem IS machines.
This robust mounting system 

ensures stable operation even 
under continuous, high-cycle pro-
duction environments.

SUSPENDED SWABBING 
ROBOT ON ALL IS 
MACHINES- BLANK SIDE

The NX-SR-300 introduces 
a suspended (hanging) variant of 
Novaxion’s leading swabbing robot, 
delivering flexibility and strength 
in one solution. This configuration 
is designed to seamlessly integrate 
with the overhead panel and struc-
tural layout of the IS machine. Key 
features include:

  High rigidity to support high-
speed swabbing operations
  Compatibility with both new IS 
machines and upgrades to exist-
ing installations;
  One unit can effectively serve 
either single or tandem machines.
At Novaxion, customization is 

paramount - each installation is tai-
lored to meet the specific needs of 
the customer.



SUSPENDED SWABBING 
ROBOT ON ALL IS MACHINES 
- BLOW SIDE

The NX-BR-300 extends 
Novaxion’s suspended swabbing 
technology to the blow side of IS 
machines. It mirrors the mechanical 
strength and integration flexibility 
of its blank side counterpart, with 
enhancements focused on efficiency:

High rigidity for reliable, high-
speed swabbing;
Compatibility with both new 
machines and retrofitted systems;
A smart spray nozzle that per-
forms non-contact swabbing, 
reducing lubricant usage and pre-
serving mould life.
This advanced nozzle technology 

ensures consistent swabbing perfor-
mance while minimizing wear and 
operational costs.

SWABBING FEATURES
Novaxion’s swabbing systems 

are engineered for precision and 
minimal disruption. They automati-
cally swab both moulds and neck 
rings, executing the process on-
the-fly within a single section cycle 
- without generating rejects. The 
proprietary smart spray nozzle ena-
bles closed mould swabbing with no 
direct contact, significantly reducing 
lubricant consumption and extend-
ing mould longevity. This efficient 
and clean approach translates to 
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improved production uptime and 
lower operational costs.

GATHERING ROBOT
Novaxion Gathering Robots 

are recognized as global leaders in 
the realm of semi-automatic and 
high-end glass production. A new-
ly-developed, user-friendly software 
interface enhances the gathering 
process by offering intuitive con-
trols and advanced adjustment fea-
tures. These improvements provide 
operators with greater flexibility and 
ensure consistently high product 
quality.

SERVICES
Novaxion supports its customers 

with a full suite of after-sales services:
Robots are equipped for remote 
diagnosis and technical support;
Training is available both on-
site at customer facilities and at 
Novaxion’s dedicated training 
centre;

Maintenance contracts and 
follow-up training programmes 
ensure long-term performance;
24/7 support guarantees continu-
ous production assistance;
Lubricant formulations can be 
tested and approved at Novaxion 
to ensure compatibility with 
robotic systems.
From installation to ongoing sup-

port, Novaxion remains committed 
to empowering glass manufacturers 
with both cutting-edge automation 
and expert service. 

731 Rte de la Massane
13210 Saint-Rémy-de-Provence

FRANCE
Tel.: +33-4-90-95-41-86

sales@novaxion.fr

www.novaxion.fr

NOVAXION

mailto:sales@novaxion.fr
http://www.novaxion.fr
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AMEASUREMENT 
REVOLUTION IN THE 
GLASS INDUSTRY

The industrial glass sector -par-
ticularly glass containers- has always 
relied on experienced operators 
to carry out such essential quality 
checks as dimensional verification 
and defect detection. However, the 
growing need for precision, repeat-
ability and traceability is driving the 
industry towards automated solu-
tions. Modern plants now integrate 
systems capable of acquiring mul-
tiple types of data and processing 
them in real time, ensuring rapid and 
reliable responses. This paradigm 
shift calls for tools that are not only 
high-performing but also modular, 
easy to integrate, and equipped with 
intuitive operator interfaces.

THE CONTRIBUTION BY 
TECNOSENS

Tecnosens, an Italian company 
with over thirty years of experience in 
electronics, automation and sensing 
technologies, fits perfectly into this 
context. Active in the import/export 
market since 1994, the company 
has built strong expertise in indus-
trial measurement, leading to the 
development of specific solutions for 
quality control in glass. Among these, 
the Oktilab system is a synthesis of 
innovation and practicality: a highly 
compact and flexible multi-parame-
ter measurement system designed to 



is its modular architecture. The 
system is designed to grow with 
the production plant: additional 
measurement modules or auxil-
iary functions can be integrated as 
needed, allowing for flexible con-
figuration. Another key strength 
is complete traceability of each 
sample, achieved through auto-
matic mold number reading and 
integration with LIMS (Laboratory 
Information Management Systems), 
increasingly common in industrial 
environments. The result is a system 
that not only performs measure-
ments but also collects, organizes, 
and presents data in a functional 
way - transforming quality control 
into a strategic production man-
agement tool.

OPERATOR CENTRALITY 
AND THE IMPORTANCE OF 
TRAINING

Despite the high level of auto-
mation achieved, Tecnosens 
emphasizes the ongoing impor-
tance of the human operator. 
Robotics does not replace human 
intelligence - it enhances it. The 
goal is to empower the operator 
by relieving them of repetitive, 
low-value tasks and equipping 
them with intuitive tools for pro-
cess monitoring and intervention. 
The interface has been designed 
with this in mind: to provide 
full control without requiring 
advanced programming skills. In 
this context, training becomes 
essential: to supervise automated 
processes, operators must evolve 
into informed supervisors capable 

Via Vergnano, 16
25125   Brescia   BS - ITALY

Tel.: +39-030-353-4144
info@tecnosens.it

www.tecnosens.it

TECNOSENS SpA

of understanding and optimizing 
human-machine interaction.

SMART AUTOMATION 
AND THE IMPACT OF NEW 
TECHNOLOGIES

The increasing use of collabo-
rative robots and artificial intel-
ligence in industrial measurement 
is opening new opportunities in 
the glass sector as well. Robots 
can autonomously handle sample 
collection, rejection and position-
ing - improving process continuity 
and reducing human error. AI, for 
its part, can assist with data analy-
sis and automatic defect recogni-
tion, making the system capable of 
learning and adapting to produc-
tion changes. Tecnosens welcomes 
this evolution while maintaining 
a pragmatic approach: the goal 
is not to replace humans but to 
foster the synergy between human 
expertise and machine efficiency.

IN SUM
Tecnosens’ approach to qual-

ity control in hollow glass is a 
virtuous example of a new gen-
eration of measurement systems: 
modular, compact, intelligent and 
user-friendly. Automation is not 
an end in itself, but a means to 
make production more efficient, 
traceable and customizable. In 
a sector where quality is critical, 
solutions like Oktilab prove that 
measurement is no longer just a 
checkpoint. It is also an active 
component of the production pro-
cess that’s capable of generating 
both value and innovation. 
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meet growing demands for automa-
tion, accuracy and ease of use. The 
system can automatically inspect a 
wide range of characteristics in glass 
containers, including:

Dimensional measurements
Wall thickness
Residual stress
Weight
Labelability
Volume
Colour

These inspections are performed 
without stopping the conveyor belt, 
ensuring continuous productivity. 
The software interface allows opera-
tors to set up customized ‘recipes’ for 
each product type, simplifying inter-
action and minimizing error margins.

MODULARITY AND 
TRACEABILITY: SYSTEM 
CORNERSTONES

One of the most distinctive 
features of Tecnosens’ solution 

mailto:info@tecnosens.it
http://www.tecnosens.it
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KIOO GLASS 
PNEUMOFORE 
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Aglobal leader in Rotary 
Vane vacuum pumps 
and compressed air 

technology, Pneumofore has 
expanded its vacuum system 
installation at Kioo, one of the 
largest container glass manu-
facturers in East Africa. The 
milestone follows nearly a dec-
ade of successful operation and 
strong customer satisfaction 
with Pneumofore’s energy-effi-
cient vacuum solutions for the 
glass industry. 

TEAMING UP FOR 
GROWTH

The partnership began in 
2016 with the installation of 
Pneumofore UV16 Rotary 
Vane vacuum pumps to sup-
port the moulding process of IS 
machines. Since then, the cus-
tomer has relied on the prov-
en reliability and efficiency of 
Pneumofore technology. Kioo 
Glass progressively expanded 
its system with additional UV16 
vacuum units in 2017, 2018 
and 2020 - bringing the total 
to five vacuum pumps oper-
ating continuously with high 
performance and minimal 
downtime.  At Glasstec 2024, 
Kioo Glass engineers visited 
the Pneumofore booth to share 
their positive feedback and con-

firm their new plans for plant 
expansion. Based on their expe-
rience of the proven reliability 
and efficiency of Pneumofore’s 
technology, Kioo Glass final-
ized an order for six additional 
UV16 pumps - thereby boost-
ing the total vacuum capacity to 
over 10,000 m3/h at their Dar es 
Salaam facility. 

MAXIMIZED ENERGY 
EFFICIENCY

Located on the East African 
coast, Tanzania is a country with 
high ambient temperatures fre-
quently exceeding 30°C. This cli-
mate poses specific operational 
challenges. Kioo Glass required 
equipment capable of withstand-
ing hot climate conditions. To 
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meet these demands, Pneumofore 
will deliver the new units in the 
HC (Hot Climate) air-cooled 
configuration, ideal for tropical 
environments. All vacuum pumps 
will also feature Variable Speed 
(VS) drives for optimized energy 
efficiency and adaptability to the 
dynamic demands of container 
glass production.  Kioo Glass 
operates its vacuum system inde-
pendently, thanks to hands-on 
training provided by Pneumofore 
during initial commissioning of 
the first installed vacuum pumps. 
The total OEM-independence, 
low maintenance needs and 
robust design of the UV16 Rotary 
Vane vacuum pumps were key 
factors in choosing Pneumofore 
technology again to expand the 
installation. 

GROWTH 
CHARACTERISED BY 
ENVIRONMENTAL 
STEWARDSHIP

Known for their low rota-
tion speed, active sealing sys-

tem and low operating tem-
perature, the UV series vacuum 
pumps offer unmatched energy 
efficiency and reliability over 
decades. When serviced regu-
larly with genuine Pneumofore 
spare parts, these vacuum sys-
tems are covered by a ten-
year energy efficiency warranty, 
demonstrating long-term per-
formance. This latest expan-
sion reinforces Pneumofore’s 
dedication to sustainable, long-
term performance vacuum 
solutions in demanding indus-
trial environments. By support-
ing customers like Kioo Glass 
with reliable and energy-effi-
cient equipment, Pneumofore 
contributes to lowering CO2 
emissions, reducing operating 
costs and offering the lowest 
Life Cycle Cost for industrial 
vacuum systems. 

ABOUT PNEUMOFORE  
Founded in 1923, Pneumofore manufactures vacuum pumps and compressors 
for industrial applications worldwide. The company’s compressors and vacuum 
pumps are found worldwide - whenever customers require extraordinary reliability 
and constant performance over time. A leader in the Rotary Vane technology, 

high environmental respect. 

Via N. Bruno, 34
10098 Rivoli TO - ITALY

Tel.: +39-011-950-40-30
info@pneumofore.com

www.pneumofore.com

PNEUMOFORE

mailto:info@pneumofore.com
http://www.pneumofore.com
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A trio of major challenges 
confronts today’s glass 
industry. Firstly, more 

container glass users and manu-
facturers are committed to a dras-
tic reduction of CO2 emissions. 
Secondly, container glass manu-

facturers need to increase their 
competitiveness with other pack-
aging materials. And thirdly, glass 
manufacturers are seeing experi-
enced people retiring and are hav-
ing difficulties hiring and retaining 
new staff in their factories. In 

answer to the first challenge a 
few advances can be observed. 
Obviously, there is a movement 
towards the use of alternative 
energy sources for heating up 
furnaces. Besides that, there is 
more recycling of glass containers 
and more returnable containers 
instead of non-returnable contain-
ers. Finally, there is a movement 
towards redesigning containers 
with the aim of reducing weight. 
Lighter and returnable contain-
ers are a widely accepted answer 
to the first and second challenge. 
The third challenge though is not 
yet properly addressed. In my 
opinion, a stronger focus on the 
forming process is the answer to 
all challenges but remains under-
exposed. Briefly, these ideas come 
down to the following: the current 
container glass industry forming 
process performance has huge 
room for improvement. With a 
focus on forming process con-
trol and specifically by the use 
of actionable data, improvements 
can be realised, resulting in a 
potential gain of around 25 per-
cent. This means producing bet-
ter bottles, with less defects and 
less dependency on people, using 



cavity. These glass wall thick-
ness variations directly relate to 
the constantly changing form-
ing process, in combination with 
the manual interventions made to 
ensure the IS machine keeps pro-
ducing. These glass wall thickness 
variations are a so-called ‘Hidden 
Factory’, which has a potential for 
weight decrease, and eventually 
speed increase. The term Hidden 
Factory, outlined by organisation 
Six Sigma, is the hidden world of 
waste and flaws that slows down 
production and lowers the qual-
ity of goods. With infrared (IR) 
sensing technology containers are 
inspected and glass wall thickness 
variations are measured. Based on 
years of IR data collection, under-
standing of the forming process 
and the application of data sci-
ence, it can be concluded that a 
possible reduction of glass wall 
thickness variations is estimated 

percent are qualified as bad bot-
tles. Most bad bottles have their 
root cause in the forming process, 
so it is obvious to conclude that 
the forming process performance 
is roughly 85 percent. There is no 
industry in the world that accepts 
these kinds of efficiency figures! 
Moreover, pack-to-melt is only 
a partial coverage of the form-
ing process performance. The 
other part is called glass wall 
thickness variations or glass dis-
tribution variations. Those active 
in forming will admit that glass 
wall thickness variations are a 
representation of forming pro-
cess variations, and the main root 
cause behind the bad contain-
ers produced. But even the good 
containers produced possess 
huge glass wall thickness varia-
tions, both horizontally as well as 
vertically, within a single bottle 
and between bottles produced. 
Even when produced in the same 
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less raw materials and energy, 
and thus reducing CO2 emissions, 
increasing competitiveness and 
results at the same time.

THE FORMING PROCESS
As we all know, container glass 

forming is a complex process. 
The complexity comes from the 
fact that there are many variables, 
which are constantly changing: 
raw materials, cullet, environ-
mental temperature and humid-
ity, glass condition and homoge-
neity and wear of metal machine 
parts as moulds and deflectors. 
As a result, its output is constant-
ly changing. In this environment 
operators must ensure that the 
IS machine keeps producing. As 
such they swab the moulds and 
deflectors, change materials, align 
deflectors with troughs, change 
timings, etc. The better opera-
tors are trained for these tasks 
and the more experienced they 
are, the more the forming process 
stays within the natural working 
range and the more good bottles 
they produce. Of course, it also 
requires a disciplined shop floor, 
which is well organised around 
the tasks of the operators.

PERFORMANCE
Asking container glass man-

ufacturers about their perfor-
mance, the majority of them refers 
to pack-to-melt (or pack-to-pull, 
or pack-to-cut). The global con-
tainer glass industry has a pack-
to-melt of roughly 85 percent 
on average. This basically means 
that out of 100 percent melted, 15 
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to be up to 30 percent. Knowing 
this, in combination with current 
pack-to-melts, it is safe to state 
that the current forming process 
performance has a potential for 
improvement of results and com-
petitiveness and reduction of CO2 
emissions of around 25 percent.

CONTROL
Knowing the potential for 

doing better and knowing peo-
ple’s dependency when facing 
the challenges, as mentioned, a 
focus on forming process con-
trol is required. The aim should 
be to do more with less, form-
ing more good bottles, with less 
energy/materials and less people 
dependency. Above all, it is a 
way to reduce costs and improve 
financial results, and it is a basic 
requirement for glass to become 
more competitive and sustain-
able. Only then, glass can be the 
preferred packaging material for 
foods and beverages. With IR 
sensing technology, the level of 
forming process control can be 
measured. The higher the level 
of forming process control, the 
lower the level of glass wall thick-
ness variations and the higher the 
pack-to-melt. With IR sensing 
technology, the forming process 
performance, as well as any prob-
lem, change and/or improvement 
to this forming process, can be 
measured. So, in order to work 
towards the next level of forming 
process control, IR sensing tech-
nology is a must for any container 
glass manufacturing.

XPAR VISION
More than 25 years ago, Xpar 

Vision was the first supplier of 
IR sensor equipment for the con-
tainer glass industry, meant for 
hot end process monitoring, and 
capable of inspecting and reject-
ing critical defects in the hot end. 
It started with a group of tech-
nologists with mostly beta back-
grounds (physics, mathematics, 

computer science, and Artificial 
Intelligence), and later experi-
enced glassmakers and data sci-
entists also joined. After IR sen-
sor equipment, other sensors and 
lately robot technology has also 
been developed. All for container 
glass and all for the hot end. 
With an install base of more than 
650 globally, today the majority 
use the IR sensor equipment for 
inspection, and not for process 
monitoring, let alone for forming 
process control. This originates 
from the fact that the reading of 
forming process data collected 
by the IR sensor does require 
knowledge and experience of the 
tool, as well as of the forming 
process. For an average operator, 
forming process data collected 
by InfraRed sensors is difficult to 
read. Fig. 1 is the representation 
of infra-red intensity variation of 
four out of eight zones of a con-
tainer, produced at one cavity 

during one hour of production. 
Besides intensity values, typi-
cal process data are asymmetry, 
verticality and diameter. These 
process data (up to 32 per indi-
vidual container) are collected 
per container produced. Even if 
an operator can read the data, 
making combinations, applying 
statistics, overseeing various cavi-
ties at the same time, etc. is dif-
ficult and time consuming, even 
for a specialist.

ACTIONABLE DATA
Over the years, Xpar Vision 

has intensified its research and 
development activities drastically. 
More than 25 years of experience 
in hot end data collection, com-
bined with understanding of data, 
understanding of the forming 
process, and lately also the appli-
cation of data science, has led 
to a breakthrough: abstract data 
are now converted into action-
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ers, round, and non-round, 
with or without engravings 
and embossing, which is self-
learning, and does not require 
example containers.

  SmartSettings: easy to set up 
(only two set points).

  SmartView: a possibility to 
use multiple cameras, through 
which 360° inspection and thus 
even more effectiveness is real-
ised. A hardware redesign has 
resulted in a smaller footprint 
of the camera stands.

  SmartSensing: an extra sen-
sitive filter ensures over and/
or underexposed parts of the 
container to be corrected for, as 
such adding to the effectiveness 
of inspection.

  SmartCooling: a thermo-elec-
tric camera cooling system, 
lowering both installation (no 
piping for water) and opera-
tional costs (no compressed 
air), and bringing the robust-
ness to a next level.
With IR SmartVision contain-

er glass manufacturers have the 
tool to create the next level of 
forming process control, produc-
ing containers with less defects 
and less glass wall thickness vari-
ations, allowing for weight reduc-
tion and eventually speed increase, 
being less dependent on people. 
As such, IR SmartVision is open-
ing the door to realise the poten-
tial gains of around 25 percent, 
and a major step to reduce CO2 
emissions, bottom line results and 
competitiveness with other pack-
aging materials, and a major step 
towards ‘heading for perfection.’ 

able data. An important subset for 
actionable data is SmartAdvices: a 
system that gives advice for action 
to operators, based on a statistical 
trend recognition of combinations 
of process data, with the aim to 
stabilise the forming process once 
it starts to destabilise. Because 
the SmartAdvices are based upon 
process data, early intervention 
is possible, preventing defects 
from being produced. Consider 
it as a virtual consultant for even 
the least experienced operators 
to execute specific actions at the 
right time, even without training 
to use the tool and even without 
specific glass forming experience. 
Following SmartAdvices will lead 
to the production of more good 
containers with less energy/mate-
rials and less people dependency. 
The logic of SmartAdvices is vis-
ualised in Fig 2. The next level of 
forming process control can be 
achieved by using SmartAdvices. 

The result is less defects pro-
duced and less glass wall thickness 
variations, with the possibility to 
produce lighter glass contain-
ers, eventually at higher speed. 
Besides SmartAdvices, another 
subset of actionable data are met-
rics to measure and quantify the 
forming process variations in a 
certain period. As such, within 
a job priorities for action and/or 
improvement can be qualified. 
Also, the effect of actions can be 
monitored. And finally, with the 
same logic, production lines or 
specific jobs can be benchmarked.

IR SMARTVISION
SmartAdvices and SmartScreen 

are available in the new gen-
eration IR sensing technology, 
named IR SmartVision. Besides 
SmartAdvices and SmartScreen, 
the IR SmartVision includes:

  SmartDetection: a renewed 
algorithm to inspect contain-

XPAR VISION
Laan Corpus Den Hoorn 300

9728 JT Groningen
NETHERLANDS

Tel.: +31-50-316-2888
sales@xparvision.com

www.xparvision.com

mailto:sales@xparvision.com
http://www.xparvision.com
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Sorg, a global leader in glass 
melting and conditioning, is 
working with leading inter-

national glass manufacturers on the 
next generation of sustainable melt-
ing technologies. Although glass is 
generally 100 percent recyclable, 
the energy required and emissions 
produced during melting remain a 
major sustainability challenge for 
the industry. 

THE INITIAL NEED FOR 
EVOLUTION

All electric melters have been a 
proven technology for glass melt-
ing for many years. However, they 
have a certain number of limitations 
that restrict their use in a wide range 
of applications. These limitations 
include maximum pull, restricted 
glass chemistry and sensitivity to 
changes in raw materials and pro-



cesses. The logical conclusion was 
that a new technology was needed 
to expand the use of electric melting 
to a broader range of applications 
and to overcome its limitations. 
Sorg addressed this challenge by 
combining electric heating with fuel 
combustion in a hybrid furnace - 
marking a significant advancement 
in sustainable glass melting. Sorg 
Group’s new CLEAN Melter®

hybrid furnace allocates 20-80 per-
cent of power to (renewable) elec-
tric energy, reducing carbon emis-
sions compared to a non-hybrid/
nonelectric furnace. 

A HYBRID SOLUTION
Meeting market demand for 

technology that offers future-
proofed flexibility in the choice of 
energy source, this breakthrough 
furnace supports large applications 
and high pull rates. Like most pio-
neering technologies, this hybrid 
furnace has actually been built on 
decades of proven experience as 
well as established processes and 
components. Key characteristics 
of the CLEAN Melter® include a 
refining shelf to stabilise the melting 
process and secure the glass quality. 
A radiation wall keeps the energy 
of the superstructure heating in 
the melting area. The CLEAN 
Melter® also delivers high flexibility 
in raw materials and raw material 
changes with no negative impact on 
the quality of the glass produced.  

ARDAGH GLOBAL LAUNCH 
Launch customer Ardagh Glass 

Packaging, a Luxembourg-based 

global sustainable supplier, official-
ly unveiled their hybrid furnace, 
branded ‘NextGen Furnace’ by 
the company, at Obernkirchen in 
Germany in November 2023. The 
Sorg Group supplied all the tech-
nology and managed the process 
from design and engineering to 
installation, with the construction 
completed over six months. After 
a successful operational launch, the 
furnace is now producing low-car-
bon amber glass bottles. 

POWERING UP IN 
PARAGUAY 

At the end of 2024, the Sorg 
Group celebrated commission-
ing the world’s second CLEAN 
Melter® furnace, at Fabrica 
Paraguaya de Vidrios (FPV) in 
Paraguay. FPV is a highly respected 
manufacturer of glass packaging in 
the Mercosur region. Helping FPV 
meet the company’s emissions and 
sustainability goals, the CLEAN 
Melter® is set up to achieve an 
electric share of up to 80 percent 
of the melting energy. Planned and 
supplied by Nikolaus Sorg, the 
furnace is designed for a melt-
ing capacity of 140tpd, melting 
flint, amber and green glass. The 
Sorg Group delivered technolo-
gy including all furnace-specific 
equipment and Sorg 340S+® fore-
hearths, with the furnace steel sup-
plied and installed by Siam Furnace 
Construction (Thailand), an SKS 
company. Sorg Feuerungsbau und 
Service GmbH was responsible for 
the heating up and filling of the 
furnace. 

47GMP&A 4/2025

FUTURE CLEAN MELTER® 
LAUNCHES PLANNED 

Sorg Group is now continuing 
to design CLEAN Melter® hybrid 
furnaces for installation across the 
world, with new project and con-
tract announcements expected 
soon. The company says many 
manufacturers are discussing the 
introduction of hybrid furnace 
technology as part of their sustain-
ability strategies to reduce CO2 
emissions. Internationally, numer-
ous projects are at different stages 
of project implementation. 

SUPPORTING A 
SUSTAINABLE FUTURE 

The glass industry’s journey to 
a low-carbon tomorrow continues. 
The CLEAN Melter® has moved 
smoothly from concept to proven 
technology. Minimising carbon 
emissions through the increased 
use of electricity has always made 
sense in the glass-melting industry. 
The Sorg Group is working with 
leading international glass manu-
facturers on the next generation 
of sustainable melting technolo-
gies, driving down emissions and 
helping glassmakers to produce 
net zero glass at volume within the 
near future. 

KLS Martin Platz 1
78532 Tuttlingen - GERMANY

Tel.: +49-7461-706-216
Fax: +49-7461-706-350
info@sorg-group.com

www.sorg-group.com

SORG GROUP

mailto:info@sorg-group.com
http://www.sorg-group.com
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STORY OF FURNACES 
Since the early 20th cen-

tury, end-port (end-fire) 
furnaces have been the standard 
in container glass melting for small 
to medium pull rates. From the 
1970s onwards, regenerative and 
oxy-fuel furnaces became wide-
spread - offering higher efficiency 
and lower emissions. In recent 
years, the push for decarboniza-
tion has led to the development of 
hybrid and fully-electric furnaces - 
combining conventional combus-
tion with electric boosting to meet 
high-pull demands sustainably. 

SO WHY ELECTRIFY NOW?
Global container-glass demand 

continues to rise -up 2.6  percent 
CAGR through 2030- yet carbon 
budgets are shrinking. European 
Union Emissions Trading Scheme 
allowances already add a fee per 
ton of hot-end CO2, and the next 
review is expected to tighten free 
allocations further. Gas prices 
remain volatile; electricity sourced 
from wind and solar has fallen 
below in price per MWh in several 
markets. These dynamics make 
an electric melter not only greener 
but, in many regions, cheaper over 
a ten-year horizon.  Conventional 
oxy-fuel designs capture some of 
that benefit but still emit combus-
tion CO2 and require expensive 
oxygen generation. Full electrifica-
tion eliminates both while simplify-
ing flue-gas treatment and stack-
monitoring compliance.   



ELECTRIFYING GLASS 
MELTING: BDF’S MODULAR 
ALL-ELECTRIC FURNACE 
FOR >250 TPD 

As the glass industry acceler-
ates its path toward decarboniza-
tion, full electrification of melting 
furnaces is emerging as a game-
changing solution. Yet, scaling 
electric technology to support high 
production capacities -beyond 250 
tons per day (TPD)- remains a 
technical and strategic challenge. 
BDF Industries, drawing from 
over a century of experience and 
over seventy years in glass plant 
engineering, introduces its new 
fully-electric, modular melting 
furnace concept. This solution is 
designed to meet the dual demand 
of industrial-scale output and radi-
cal emissions reduction, making it 
a key asset for glass manufacturers 
aiming to align productivity with 
sustainability.

A LEGACY OF INNOVATION 
IN GLASS TECHNOLOGY   

Since 1906, BDF Industries 
has been a technology leader 
in the hollow glass sector. As 

the first European company to 
manufacture IS machines, and 
with hundreds of melting plants 
commissioned globally, BDF has 
developed deep, vertically inte-
grated expertise across Melting 
and Forming technologies. This 
new electric furnace reflects that 
heritage. Each project is tailored 
with precision engineering, com-
bining robust process knowledge 
with field-proven components to 
ensure efficiency, reliability and 
high glass quality.

A MODULAR APPROACH TO 
HIGH-CAPACITY ELECTRIC 
MELTING

The BDF electric furnace is 
built around a modular architec-
ture: the melting tank is divided 
into pre-engineered sections, 
on-site assembly, and long-term 
maintenance. This modular-
ity enables flexible plant design, 
scalable production capacity and 
easier upgrades - making the sys-
tem adaptable to future energy 
and production scenarios.

Key benefits:
Scalable design: production 
capacity can be increased by 
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adding modules, minimiz-
ing downtime and maximizing 
return on investment;
Improved energy efficiency: 
each module features independ-
ent electrical circuits and high-
performance thermal insulation, 
limiting heat loss;
Faster deployment: standard-
ized fabrication reduces engi-
neering complexity and speeds 
up on-site installation.

SEAMLESS INTEGRATION 
WITH ELECTRIC 
FOREHEARTHS AND SMART 
CONTROL SYSTEMS

The electric melting furnace 
is designed to work in synergy 
with BDF’s well-established elec-
tric forehearths, which use silicon 
carbide heaters to deliver precise, 
homogeneous glass tempera-
tures. These systems are fully 
enclosed, minimizing air infil-
tration and energy loss during 
the glass’ journey to the form-
ing lines. To enhance perfor-
mance and process transparency, 
BDF also offers its digital con-
trol platform Panorama 4.0™ - a 
real-time supervision system that 
integrates data from the furnace, 
forehearths, and forming lines 
into a unified dashboard. From 
energy monitoring to electrode 
power tracking, operators can 
make informed decisions faster, 
improving uptime and efficiency.

FULL-ELECTRIC MELTING: 
A KEY ENABLER FOR 
DECARBONIZATION

Replacing fossil fuels with 
electricity in the melting pro-
cess eliminates direct emis-
sions of CO2, NOx, and SOx. 
Additionally, electric heating 
enables direct energy transfer 
to the glass bath via electrodes, 
achieving thermal efficiencies 
above 85 percent—significantly 
higher than conventional gas 
furnaces, which typically operate 
around 45-60 percent. Recent 
analyses show that fully elec-
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tric furnaces can reduce total 
energy consumption by up to 35 
percent compared to gas-fired 
systems. These performance 
gains align with broader industry 
trends: today’s glass packaging is 
about 30 percent lighter than it 
was 50 years ago, manufactured 
using 70 percent less energy 
and emitting half the CO2 per 
unit produced. While the full 
environmental benefit of electric 
melting depends on the source 
of electricity, the energy grid is 
rapidly shifting toward renewa-
bles. In many regions, electric 
solutions are already becoming 
cleaner and more cost-effective 
than localized combustion - and 
that trend is expected to acceler-
ate.

COMPARING 
TECHNOLOGIES: ELECTRIC 
VS. HYBRID AND FOSSIL-
FUELED FURNACES

In high-capacity applications, 
traditional regenerative or recu-
perative gas furnaces still domi-
nate. Hybrid furnaces -mixing 
electric and fossil energy- have 
been deployed as a transitional 
step, cutting CO2 emissions by 
20-45 percent by shifting up to 
50 percent of energy input to 
electrodes.

Full-Electric furnaces, like the 
new BDF solution, take decar-
bonization further:

Zero combustion emissions: 
eliminating burners and com-
bustion chambers reduces 

direct environmental impact;
Superior thermal control: 
modular heating zones and 
real-time monitoring deliver 
process stability and energy 
savings;
Future-ready infrastructure: 
designed to operate with 
renewable energy sources, 
full-electric furnaces align with 
long-term sustainability goals.

THE BDF ADVANTAGE: 
INDUSTRIAL SCALABILITY 
MEETS CLEAN ENERGY   

By combining modular engi-
neering, advanced process con-
trols and a legacy of glass melting 
expertise, BDF’s electric furnace 
is more than a new product. 
It’s a strategic tool for transfor-
mation. With capacities above 
250 TPD, it proves that high-
volume, all-electric melting is not 
only possible, but also practi-
cal and profitable. When inte-

grated with BDF’s electric fore-
hearths, forming lines and smart 
control platforms, this solution 
delivers unmatched operational 
performance and environmental 
impact reduction. For glassmak-
ers navigating the energy tran-
sition, BDF Industries offers a 
clear path forward - combining 
innovation with proven industrial 
strength. 

FURNACES

Viale dell’Industria, 40
36100 Vicenza - VI - ITALY

Tel.: +39 0444-286100
bdf@bdf.it

www.bdfindustriesgroup.com

BDF INDUSTRIES

mailto:bdf@bdf.it
http://www.bdfindustriesgroup.com
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Delivering its own impactful 
response to EU challenges, 
Glass Company aims to cut 

fuel consumption and CO2 emis-
sions by at least 40 percent by sup-
plying the oxygen-gas skid.

TECHNOLOGY 
ANTICIPATING THE EU 
GREEN DEAL

As the European Union tightens 
decarbonization targets for heavy 
industry (-55 percent CO2 by 
2030) and gas prices remain volatile 
with significant increases in energy 
process costs, Glass Service Srl, the 
Italian leader in combustion sys-

tems for glass manufacturers, has 
signed an agreement for the supply 
of a new gas-oxygen combustion 
system for the working end.

ACCELERATING 
DECARBONIZATION FOR THE 
INDUSTRY 

Following the success at last 
installations, Glass Service repli-
cates the oxygen-gas technology 
with his customer for the 11-zone 
working end combustion system. 
Targets: -40 percent gas and CO2, 
and +5 percent energy efficiency.

THE TECHNOLOGY AND ITS 

BENEFITS
The custom-designed combus-

tion system consists of:
1 main reduction skid for gas and 
oxygen
4 regulation skids for the work-
ing end zones (11 total), each 
equipped with a nitrogen (N2) 
purge line for both gas and oxy-
gen lines.

THE SYSTEM INTEGRATES
Oxygen as a comburent (O2) for 
cleaner, high-efficiency combus-
tion.
Dynamic control system for the 
11 zones, regulating flows and 
mixtures in real time to reduce 
waste and emission peaks.

INNOVATION ALIGNED WITH 
FIT FOR 55

The shift from air combustion 
to oxygen combustion represents a 
technological leap because:
1.Eliminates nitrogen from the pro-

cess (75 percent reduction in flue 
gas volume).

2.Reduces heat that gets lost in flue 
gases due to lower volumes from 
nitrogen elimination.

3.Shorter, more intense flames 
(+30 percent heat transfer).

4.Exceeds current BAT (Best 



Available Techniques) limits with:
Combustion efficiency >92 percent
NOx emissions <150 mg/Nm3
Hydrogen compatibility (up to 30 
percent blend without retrofitting).

Lower combined costs for fuel 
purchases and CO2 quotas (ETS 
Directive).

WHY THIS TECHNOLOGY 
MATTERS (CLASSIFIED AS 
HARD-TO-ABATE)
The Glass Service experience 
proves that oxy-fuel combustion is 
the most effective technical solution 
for the glass industry to achieve 
decarbonization, thanks to:
1.Dual benefit: Gas savings + car-

bon credits (Emission Trading 
System).
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2.Simple retrofit for transitioning to 
H2 blends (up to 30 percent).

3.Immunity from future carbon taxes.

“Using oxygen instead 
of air drastically 
reduces fossil fuel 
consumption, flue 
gas volumes, and 
heat dispersion, 
cutting NOx and 

while improving the 
thermal stability of the 
working end.”
Oliver Bellina, 
Glass Service

“After successfully optimizing consumption 
obtained in the early projects, we can now 
replicate and implement this solution as 
a Glass Service standard best practice.”
 Fulvio Puccioni, Glass Service

IMPLICATIONS FOR EU 
DECARBONIZATION

Each Std m3 of gas saved = 2Kg 
CO2 avoided.

Full alignment with:
EED (Energy Efficiency Directive)
Tax credits for alternative fuels 

CASE STUDY
The projects already concluded 

with success demonstrated:
22-month full ROI.
7 - 10 percent improved thermal 
stability.
40 percent NOx reduction.
55 percent natural gas savings.
sensible reduction in CO2 emissions.

Via Cascina Lari, 24
56028 San Miniato (PI) - Italy

glass-service@glassservice.it

www.glassservice.it

GLASS SERVICE
ITALY

mailto:glass-service@glassservice.it
http://www.glassservice.it
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In the heart of Plovdiv, a trans-
formative chapter unfolds for 
the glass and refractories indus-

try. Sigma Group has brought 
to life a next-generation electric 
furnace capable of reaching an 
intense 1750°C - an engineering 
feat that redefines refractory pro-
duction and places sustainability at 
its core. The newly commissioned 
furnace is more than a techno-
logical advancement. It is a bold 
statement of intent. By eliminat-
ing gas combustion, the furnace 
achieves near-zero on-site carbon 
emissions - an essential move in 
a sector where heavy industry still 
accounts for approximately 25 
percent of global greenhouse gas 
output. Power for the furnace will 
be partly supplied by Sigma’s own 
solar array, which already gener-
ates 340,000 kWh annually and 
saves 180 tonnes of CO2 each year.

POWERING SUSTAINABILITY: 
PRECISION, PERFORMANCE 
AND NEAR-ZERO EMISSIONS

Beyond environmental gains, the 
electric furnace introduces unprec-
edented precision to the firing 
process. With digitally controlled 
profiles, the system enables remark-
able consistency and superior mate-
rial performance, seamlessly unit-
ing traditional materials science 
with modern electrical engineering. 
Such a leap forward did not come 
easily. Designing an electric furnace 
capable of sustaining extreme tem-
peratures while ensuring through-
put and stability demanded daring 
innovation and technical mastery. 
Sigma’s engineers met the chal-

lenge - proving that sustainability 
need not mean compromise.

ENGINEERING 
BREAKTHROUGHS: BUILDING 
THE FURNACE OF THE 
FUTURE

The project required bold think-
ing, robust expertise and an unwa-
vering commitment to progress. 
As such it represents a turning 
point in industrial furnace design 
- one that pairs energy efficiency 
with world-class refractory out-
put. Indeed by reducing Scope 3 
emissions and embedding lower 
carbon footprints into its products, 
Sigma is thus delivering solutions 
that align with global climate goals 
- without sacrificing reliability, per-
formance or quality.
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S.I.G.MA. S.R.L. Tel +39-0331-823-195 

SIGMAREF SRLU Tel +359-32-396-423 

www.sigmaref.it

SIGMA GROUP SRL

BEYOND THE FURNACE: A 
BROADER GREEN VISION 
TAKES SHAPE

The electric furnace is only 
one part of the group’s multi-
faceted green transition. Recent 
installations of photovoltaic sys-
tems generating 900,000 kWh 
per year and smart energy solu-
tions are cutting carbon emis-
sions by a further 480 tonnes 
annually - the equivalent of tak-
ing 104 cars off the road. Sigma’s 
efforts demonstrate that respon-
sible manufacturing can be both 
practical and impactful. As the 
industry seeks lower-emission 
partners, SIGMA has shown its 
leadership with action - offering 
tangible progress toward a more 
sustainable world. 

Sigma Group’s new photovoltaic system at 

180 tons per year. This helps ensure a more 

The photovoltaic system at the group’s Locate Varesino facility 

emissions per year. 85 percent of the energy generated is self-

http://www.sigmaref.it
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SIMULATION FROM THE 
FURNACE DESIGNER 
AND THE END-USER 

PERSPECTIVE
A cutting-edge company in the 

design and supply of glass furnaces, 
Tecsiglass S.r.l. is headquartered 
in Genoa, Italy. Despite its recent 
establishment, the company has 
quickly emerged as a market leader, 
thanks to the extensive experience 
of its technicians and the enthusi-
asm and innovative vision of new 

generations. This blend of expertise 
and energy has enabled Tecsiglass 
to achieve significant milestones in 
a short period. One of the distinc-
tive features of Tecsiglass is its 
strong commitment to research and 
development (R&D). Recently, the 
company created a Ph.D. posi-
tion to further strengthen its team, 
which already includes the collab-
oration of about ten researchers 
from the University of Genoa and 
SIRELAB S.r.l.. These research-
ers work in synergy to develop 

advanced models and applications 
to support the design, monitoring 
and management of glass furnaces.

PIONEERING SIMULATION 
FOR ADVANCED FURNACE 
DESIGN

Several R&D projects have been 
completed over the last decade 
receiving fundings from regional, 
national or European institutions 
resulting in a strong competence 
acquired on numerical simulation 
of the main aspects related to the 
glass furnace system design and 
operation. The main achievement 
recently is that of an innovative, 
fully-coupled CFD (Computational 
Fluid Dynamics) numerical model 
for the simultaneous simulation of 
combustion and melted glass flows 
with superior characteristics of sta-
bility, accuracy and applicability with 
respect to existing commercial codes 
for glass furnace simulation. The 
model is based on basic reacting 
fluid flow physics with advanced and 
general chemical kinetic schemes 
or multiphysics setup (i.e. electric 
field). As such it is an effective tool 
to conceive and develop truly inno-
vative solutions. On the contrary, 
existing simulation approaches with 
simplified modelling, highly tuned 
on current state of the art furnaces, 
cannot certainly be trusted as valu-
able tools to drive innovation for new 
and peculiar configurations. 



INNOVATIVE APPLICATIONS 
OF CFD IN OPERATIONAL 
SUPPORT

Tecsiglass is determined in intro-
ducing the use of the above simula-
tion approach for a wide range of 
purposes:

Supporting the design of efficient 
and innovative solutions;
Allowing for the critical analysis 
of existing solutions with detailed 
investigation and physical inter-
pretation for troubleshooting of 
fault and malfunction in opera-
tion;
Developing advanced monitor-
ing and diagnostic platforms 
with the joint use of numerical 
simulation, data acquisition and 
artificial intelligence;
Innovative training systems using 
virtual or augmented reality plat-
forms with embedded results 
from simulation to support the 
teaching of difficult topics (i.e. 
the complex melted glass flow 
paths and the effects of electric 
boosting or mixing enhancers 
like boilers).
In the context of decarbonizing 

the sector, the CFD model repre-
sents a fundamental tool for eval-
uating the impact of introducing 
hydrogen as a fuel and increasing 
the share of melting energy obtained 
using boosters. The model allows 
for a detailed analysis of the effect 
on the glass bath due to the posi-

tioning of the electrodes and/or the 
increase in the power delivered. The 
following figures show a simulation 
of the combustion flames with reac-
tion heat of 30 percent from H2 
and the presence of boilers and elec-
trodes activated. The model enables 
analysis of the stress on refractories 
caused by glass movements and 
temperature variations, providing 
insights into their potential erosion. 
In this way, it offers an addition-
al tool for optimizing design and 
process management. An example 
of CFD use for troubleshooting is 
described in the following pictures. 
In a standard end-port furnace 
both regenerative chambers, dur-
ing furnace reconstruction phase, 
showed a peculiar damage of the 
refractories into the core flow in a 
region close to the external walls 
with perfect symmetry into the right 
and left chambers. The flow inside 
the regenerative chamber has been 
simulated using the actual 3D lay-
out and details of the internal check-

ers. It emerged that the design of the 
feeding channel of the camber, due 
to its excessive section variation, in 
air phase, induces a large flow recir-
culation that causes a bad feeding of 
the refractories in the corresponding 
lower part. As a consequence, the 
upper part of the refractories are 
not adequately fed with combus-
tion air; they do not follow the cor-
rect air-fumes cycle with enhanced 
thermal stress and pollution with 
erosion from the fumes. If the 
original configuration and layout 
of the regenerative chamber system 
had been designed using CFD the 
above problem would have never 
occurred. 

DIGITAL TWIN TECHNOLOGY 
AND FOREHEARTH 
OPTIMIZATION

The forehearth is a complex 
system that must deliver melted 
glass to the forming machines with 
a prescribed temperature profile 
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sumption due to the continuous 
forced ventilation process from 
specific blowing systems. The 
thermal control is obtained with 
a slot impingement flow mecha-
nism that needs to be well-tuned 
and optimized to reduce energy 
costs and to maximize heat trans-
fer effects. Tecsiglass has a long-
term design practice of the above 
ventilation system and it is effec-
tively using CFD to optimize the 
above slot impingement process. 
The accurate quantitative simula-
tion of the heat transfer process 
from slot impingement, especially 
with several slots interacting, is not 
an easy task. Tecsiglass can rely 
upon the appropriate models and 
CFD procedures developed by its 
partners University of Genoa and 
SIRELAB to design the most effi-
cient thermal control system and 
layout for a given furnace.

FURNACES

to guarantee final product quality; 
its thermal setup during produc-
tion change is a crucial phase that 
tends to give production waste with 
related financial and environmental 
costs. Tecsiglass with its technolog-
ical partners, is developing a digital 
twin of the system able to support 
the decisions of the personnel for 
the forehearth setup and useful for 
maintenance, diagnostic and also 
training purposes. CFD models, 
data acquisition and artificial intelli-
gence are the combined ingredients 
that form the digital twin platform. 
The CFD simulation is the central 
core of the strategy to support arti-
ficial intelligence and data mining 
tools with the underlying physics. 
In the following figures the tem-
perature distribution in the melted 
glass is a sample result of what is 

obtained from the abovementioned 
combined combustion and melted 
glass coupled 3D CFD approach, 
specifically set for forehearths simu-
lations. The flames from all the 
burners in the three sections of the 
channel are numerically solved and 
the thermal effects of heat fluxes 
through the walls and the ventila-
tion from chimneys are also consid-
ered. The model is validated against 
several data available from actual 
operation campaigns. 

COOLING SYSTEMS AND 
INTEGRATED DESIGN 
PLATFORMS

The furnace tank and throat 
cooling is a crucial aspect to 
extend refractory life and it is 
also a source of high energy con-
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Via Dodecaneso, 38
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Tel.: +39-01-0991-3351
info@tecsiglass.com
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TECSIGLASS SRL

In the figure the typical layout 
for the tank and throat ventilation is 
shown The forced ventilation heat 
transfer effectiveness depends on 
the complex thermal fluid-dynam-
ic interaction of several slots (as 
shown in the figure). In the figure 
the turbulent kinetic energy for two 
or three slot interaction is shown 
from the validated CFD model in 

use that gives an idea of the flow 
complexity.

Tecsiglass, in partnership with 
SIRELAB, is also developing an 
advanced software platform that 
integrates all the information derived 
from various numerical simulations 
with the surveys conducted on fur-

naces at the end of their campaign 
using high-accuracy laser scanning 
and photogrammetry technologies. 
This platform, based on a Client-
Server logic, can also use the data 
collected within a dedicated database, 
facilitating the reprocessing of field 
data. The above platform can be 
effectively used with virtual or aug-
mented reality hardware for training 
purposes or for advanced revision of 
furnace design and maintenance. 

mailto:info@tecsiglass.com
http://www.tecsiglass.com
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W hen it comes to glass-
making, chemistry 
is king. Indeed glass 

composition determines the mate-
rial properties of the product and 
has a major influence on quality. 
Consequently, monitoring and 
understanding batch and furnace 

operations is an essential, routine 
function of a well-run glass plant.

COMPOSITIONAL 
ANALYSIS

Regular monitoring of batch 
material quality is the first step, as 
raw materials can shift in compo-

sition over time as different areas 
of a quarry or mine are accessed. 
American Glass Research’s 
(AGR) laboratory in Maumee, 
Ohio is specially equipped to 
perform compositional analysis 
on sand and other raw materi-
als so that the data can be used 

Atomic Absorption (AA) 
Spectrometer, used for 
measurement of alkali 

elements and heavy metals



for batch 
formulation. In addition, meas-
uring iron impurities in sand can 
be vital for production of ultra-
clear products such as high-end 
liquor bottles, tableware, or low-
iron float glass.

BATCH MEASUREMENT
After the glass has been 

formed, the final properties of the 
melt can be compared to speci-
fications. Perhaps most impor-
tantly, the bulk glass composi-
tion should be periodically com-
pared with batch calculations. 
This measurement is performed 
by slumping approximately 40g 
of glass in a graphite crucible. 
The puck is polished to obtain 
a flat surface and analyzed with 

a Wavelength Dispersive X-ray 
Fluorescence (WDXRF) spec-
trometer to obtain the percent-
ages of the component oxides. 
For analyses of elements to the 
parts-per-million (ppm) level, 
different techniques are used 
such as Inductively Coupled 
Plasma (ICP) spectrometry, UV/
VIS spectrometry, or Atomic 
Absorption (AA) spectrometry 
is used. Adequate sensitivity is 
needed to measure elements such 
as cadmium, hexavalent chromi-
um, lead, and mercury to ensure 
regulatory requirements are met.

COLOUR FACTORS
The ability to tailor colour is 

one of the most desirable proper-
ties of glass. AGR can provide 
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transmittance measurements that 
include LAB colour, dominant 
wavelength, and redness ratio. 
Redness ratio, in particular, is 
used to specify colour in amber 
glass, which is designed to pro-
tect liquid products from ultra-
violet (UV) light. Blocking UV 
light is important to lengthen 
the shelf life of beer and to 
shield some active pharmaceuti-
cal ingredients. Glass colour, in 
turn, is heavily influenced by 
the ‘redox’ state of the furnace. 
All furnaces are oxidizing, in 
the sense that most batch com-
pounds end up as oxides in the 
glass; however, altering certain 
batch components can make the 
combustion environment more 
‘reducing.’ Because the oxidation 
state of metal ions determines 
their colour, furnace redox (an 
abbreviation of reduction/oxida-
tion) must be controlled. The 
analytical lab at AGR measures 
the relative proportion of FeO to 
Fe2O3, which can then be used to 
adjust the batch.

THERMAL EXPANSION
Certain applications rely on 

the mechanical or thermal prop-
erties of the glass, which are 
determined by glass composition. 
The softening point is defined as 
the temperature at which glass 
begins to deform under its own 
weight. The coefficient of ther-
mal expansion ( ) describes the 
expansion or contraction of a 

Graphite crucibles are needed to form the pucks 
used for XRF compositional analysis
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FURNACES
material as a function of tem-
perature.  Although glass density 
is not vital for most applications, 
this physical property can be 
measured to four decimal places 
using a sink-float comparator. 
Consequently, density is regu-
larly monitored as a leading indi-
cator of glass composition issues. 
Sudden changes in density can 
provide a warning of an unde-
tected change in the raw materi-
als or an upset in the furnace. In 
addition to manufacturing sink-
float instruments, AGR can per-
form density measurements, cre-
ate oils with a known density, or 
provide a glass density standard.

IDENTIFYING STONES
Unfortunately, glass prob-

lems can occur even with proper 
monitoring. Solid inclusions in 
glass, referred to as stones, are a 
common cause of glass breakage. 
Stones can arise from inadequate 
melting of batch materials, fur-
nace upsets, refractory erosion, 
contaminants, or devitrification. 
Identification of stones is needed 
to determine appropriate correc-

tive actions. AGR’s lab in Butler, 
PA, provides stone analysis ser-
vices and training on using ster-
eomicroscopes, polarized light 
microscopy, and SEM-EDX to 
analyze stones. 

PUTTING THE 
ENVIRONMENT FIRST

Sustainability in the glass plant 
goes hand-in-hand with cost 
savings. Post-consumer glass 
cullet (broken, recycled glass) 
decreases the energy required to 
melt the batch, which directly 
saves on energy costs and indi-
rectly increases furnace lifetimes. 
Cullet, however, can vary in com-
position. Thus, periodic analysis 
of cullet composition must be 
performed so that batch calcula-
tions can be re-adjusted. Another 
focus on sustainability occurs in 
furnace exhaust processing at a 
glass plant. Electrostatic precipi-
tators (EP) help to remove fine 
particulates from the combustion 
gases that normally go up the 
stack. This dust is not a waste 
product, however, and consists 
of batch material and scrubber 

reaction compounds that can be 
reintroduced into the furnace. 
AGR can analyze the composi-
tion of “EP dust,” which can 
then be factored into batch cal-
culations.

DEFECT-FREE GLASS
In conclusion, the goal of 

batch and furnace operations is 
to deliver homogenous, defect-
free glass to subsequent form-
ing equipment. Careful monitor-
ing of the glass chemistry, both 
before and after melting, is essen-
tial to successful glass manufac-
turing. At AGR, scientists with 
decades of experience focused on 
glass technology are available to 
partner with companies. 

615 Whitestown Road
Butler - PA 16001 - USA
Tel.: +1-888-247-8170
service@agrintl.com

www.agrintl.com 

AGR 
INTERNATIONAL, 

Inc.

Stone due to cullet contamination with ceramic/whiteware 
viewed in polarized light

mailto:service@agrintl.com
http://www.agrintl.com
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As a glass melting technol-
ogy specialist, HORN®

Glass Industries AG 
supplies the float and contain-
er glass industry with a wide 
range of high-quality individual 
products and turn-key plants. 
Its high performance glass melt-
ing furnaces and turn-key plants 
are planned, built and delivered 
to glass manufacturers all over 
the world to produce beverage 
bottles, food containers, drink-
ing glasses, window panes, auto-
motive glass, glass tubes, glass 
fibres or specialty glass. With 
more than 140 years of experi-
ence in the construction of glass 
melting furnaces HORN® is well 
known as a specialist and expert 



in the glass industry. Over the 
years, the company has extend-
ed its capabilities and expertise 
and has grown from being a 
glass melting furnace manufac-
turer into an industry leader in 
technological plants. The group 
has also grown considerably 
with subsidiary companies in 
China, Malaysia, India, Croatia, 
Ukraine, Brazil and the Czech 
Republic and Romania, adding 
value – such as proximity and 
short response time for global 
customers. Almost 90 percent of 
the products are exported from 
the HORN® headquarters in 
Plössberg (located in the Bavarian 
Upper Palatinate, Germany) to 
more than 75 countries world-
wide. At all times, HORN® offers 
its customers full support and 
a helping hand. Due to a very 
high level of vertical integra-
tion of all products, HORN®

offers tailor-made solutions and, 
at the same time, has ventured 
into new areas, e.g. in the con-
struction of proprietary tin baths 
and related equipment. HORN®

manufactures a wide range of 
products in its own workshops 
in Plössberg and is the service 
provider for the realisation of 
customer visions and projects 
in the field of glass production. 
HORN® supports its customers 
from the first draught through 
to the process of implementation 
to permanent on-site production 
support. HORN® builds a wide 
variety of glass furnace types for 
its customers, ranging from the 
usual end fired furnace to the all 
electric melting furnace. Furnace 
selection depends on individu-
al customer requirements and 
demands. Depending on glass 
quality, furnace capacity, raw 
material specifications and glass 
type, each furnace is customised 
and optimally designed in com-
pliance with the requirements of 
the customer. HORN®’s know-
how and experience of many 
years concerning the optimisa-

tion of energy consumption and 
emissions are also reflected in 
the sophisticated design of all 
melting furnace components.

SCOPE OF SERVICE 
AND SUPPLY

Melting technology and know-
how
Design of steel, refractory, 
piping, cabling, control sys-
tems and equipment
Refractory supply
Heat-up and Start-up
Optimisation of melting pro-
cess
Troubleshooting
Although its technology is 

state-of-the-art, HORN® nev-
ertheless continues to strive for 
the development of innovative 
technologies such as large scale 
all electric and hybrid furnaces, 
new measuring devices, new 
equipment and related control 
strategies.
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TYPICAL CONCEPTUAL 
FACTORS FOR SELECTING 
A MELTING FURNACE 

Melting capacity, glass colour, 
product type, requirements 
concerning the glass quality, 
etc.
Medium for firing of the fur-
nace, such as natural gas, oil, 
LPG and the possibility of 
using oxygen
Environmental requirements 
or other legal requirements
New construction or replace-
ment of a melting furnace 
already in place
Space conditions in the melt-
ing furnace building

FURNACE TYPES
 HORN®, with its extensive 

experience, expert knowledge 
and expertise, designs different 
types of furnaces best suited to 
the various glass melting process-
es. Furthermore HORN® consid-
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ers local circumstances like energy 
prices and environmental regula-
tions. HORN® Glass Industries 
AG supplies the following furnace 
types:

ALL-ELECTRIC FURNACES 
(COLD-TOP)

In general, all electric furnaces 
following the cold top technology 
are typically used for a production 
range of 5-80 t/d. It is possible to 
increase the melting capacity up 
to 200 t/d and more. For this fur-
nace type energy is not supplied by 
means of fossil fuels, but exclusively 
by electric energy that’s supplied by 
molybdenum electrodes.

DESCRIPTION
It is possible to use rod electrodes 

with specially developed, water-
cooled electrode holders or block 
electrodes. The electrodes can be 
installed in the furnace bottom, 
in the lateral walls of the tank or 
inserted from the top, so-called top 
electrodes. Appropriate positioning 
and wiring of the electrodes lead to 
reduced corrosion of the refracto-
ries and thus increase the furnace 
life. The most efficient concept is 
usually the usage of top electrodes. 
In case of a cold top furnace the 
batch is supplied by an area batch 
charger at an open side wall of the 
superstructure. This layer insulates 
the glass bath from the environ-
ment, making additional insulation 
unnecessary. The melting, refin-
ing and homogenising processes in 
all electric furnaces are direction-
ally vertical. All electric furnaces are 
not controlled by temperature but 

rather by electric power and batch 
thickness. There is a very delicate 
balance between these two meas-
ures making the furnace less flexible 
in respect to pull changes. The flex-
ibility can be improved by means 
of furnace design. The specific pull 
is higher and not comparable with 
fossil fuel fired furnaces due to the 
vertical melting process. The glass 
quality can be drastically higher 
than in a fossil fuel fired furnace. 
For this reason, high quality spe-
cialty glass, e.g. for optical appli-
cation, is molten with all electric 
furnaces. The energy consumption 
of all electric furnaces is lower than 
the one of fossil fuel fired furnaces. 
This is especially true for small fur-
naces, making small furnaces even 
more cost efficient. Increasing costs 
for CO2 allowances can be a decid-
ing factor for all electric furnaces 
despite higher costs for electric 
energy in the near future.

REDUCED ENERGY 
CONSUMPTION

Hybrid furnaces combine the 
combustion of a fuel (mostly natu-
ral gas) with a highly increased pro-
portion of electric power. For the 
combustion, an end-fired as well 
as a cross-fired setup can be used. 
This includes furnaces with regen-
erators, recuperator and oxyfuel 
combustion. If the overall electric 
share is aimed to be over 40 to 50 
percent, the latter is the preferred 
solution. Compared to their classic 
pendant with little to no boosting, 
the overall energy consumption is 
reduced by approximately 5 to 10 
percent, while CO2 emissions from 
combustion decreases from 20 to 
45 percent.

HYBRID FURNACES
HORN® hybrid furnaces are 

specially designed to combine the 
classic heating method of com-
busting a fossil fuel with the usage 
of more electric power by using 
electrodes in the melting tank. 
The high electric share leads to a 
reduction of the fuel consump-
tion and therefore to lower tem-
peratures in the superstructure. 
In combination with a lower flue 
gas volume (even more for an 
oxyfuel furnace), this requires a 
modification of the superstructure 
design and possibly of the refrac-
tory materials to avoid cold spots 
and the subsequent damage. In 
the melting tank, a high number 
of electrodes are necessary. They 
can be installed as side or bottom 
electrodes depending on steelwork, 
position of burners, glass compo-
sition, etc. and preferably form 
“convection zones” in the tank. In 
these areas, the typical convection 
is preserved, despite the influence 
of all the electrodes, to support the 
melting process. To some degree, 
a hybrid setup offers flexibility 
regarding the energy contribution 
between fossil and electric and also 
for the pull rate. Currently hybrid 
concepts are used for furnaces 
with smaller pullout of 50 to 400 
t/d and/or specialty glass, but in 
general the maximum furnace size 
is approximately the same as for 
the classic fossil furnaces (750 t/d 
and even larger). 

Bergstraße 2
95703 Plößberg

GERMANY
Tel.: +49-0-9636-9204-0

info@hornglas.de 

www.hornglass.com

HORN GLASS 
INDUSTRIES AG
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As a leading systems and 
solutions provider and 
global partner for the phar-

ma, biotech and cosmetics indus-
tries, Gerresheimer recently com-
pleted a successful expansion and 
modernization project at its Lohr 
site with a total investment vol-
ume of around EUR 100M after 
more than two years of planning 

and construction. The core of the 
project was the replacement of one 
of the two glass melting furnaces 
with a state-of-the-art oxy-hybrid 
furnace. The new furnace offers 
increased capacity, can operate 
with up to 50 percent electricity, 
and reduces CO2e emissions by 
up to 40 percent compared to con-
ventional furnace technology. The 
project also included infrastructure 
measures for the power supply, 
the expansion of production build-
ings, new production machines 
and a new environmentally friendly 
cooling system. The moderniza-
tion and expansion project at the 
Lohr site is one of Gerresheimer’s 
largest investments in Moulded 
Glass in recent years. With this 
project, Gerresheimer is strength-
ening its competitive position as an 

69GMP&A 4/2025

innovative systems and solutions 
provider and as a reliable, future-
proof employer in the region. “Our 
investments in cutting-edge pro-
duction technology, such as the new 
facility in Lohr, secure the future,” 
explains Dietmar Siemssen, CEO 
of Gerresheimer AG. “With state-
of-the-art facilities for high-value 
products, we are strengthening our 
competitiveness, securing long-
term jobs in the region and mak-
ing significant progress toward our 
ambitious sustainability goals.”

NEW OXY-HYBRID FURNACE 
FOR ENHANCED EFFICIENCY 
AND SUSTAINABILITY

Industrial glass production fur-
naces are usually replaced every 
eight to twelve years. Gerresheimer 

furnace.



ABOUT GERRESHEIMER
Gerresheimer is an innovative systems and solutions provider and a global partner for the pharma, biotech and cosmetic 
industries. The Group offers a comprehensive portfolio of drug containment solutions including closures and accessories, 
as well as drug delivery systems, medical devices and solutions for the health industry. The product range includes digital 
solutions for therapy support, medication pumps, syringes, pens, auto-injectors and inhalers as well as vials, cartridges, 
ampoules, tablet containers, infusion, dropper and syrup bottles and more. Gerresheimer ensures the safe delivery and 
reliable administration of drugs to the patient. It also supports its customers with comprehensive services along the value 
chain and in addressing the growing demand for enhanced sustainability. With over 40 production sites in 16 countries in 
Europe, America and Asia, Gerresheimer has a global presence and produces locally for regional markets. Together with 
Bormioli Pharma, the Group generated revenues of around EUR 2.4bn in 2024 and currently employs around 13,400 peo-
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has used the planned replacement 
of the white glass furnace in Lohr 
to upgrade to the latest technology 
and expand production capacity to 
support its planned growth. The 
new furnace can operate with up to 
50 percent electricity. This diversi-
fies the energy supply and reduc-
es CO2e emissions by up to 40 
percent compared to conventional 
furnace technology. Currently, the 
Lohr site sources approximately 70 
percent of its electricity from renew-
able energy, with plans to increase 
this share to 100 percent by 2030. 
Modernization also includes an 
upgrade to the cooling system: the 
new adiabatic cooling technology 
is more energy-efficient and con-
sumes less water than conventional 
cooling systems, further supporting 
the company’s sustainability goals.    

ADDITIONAL 
INFRASTRUCTURE 
UPGRADES AND NEW 
PRODUCTION FACILITIES 

The project was meticu-
lously planned and executed by 
Gerresheimer experts over more 
than two years and implemented 
during ongoing operations. Amber 
glass production continued without 
interruption at the site. To meet 
increased electricity demand, new 
power lines were installed and new 
supply buildings constructed. The 
expansion also involved a new cool-
ing system and the expansion of 
production halls. The actual fur-
nace replacement, including the 

Peter-Müller-Str. 3
40468 Düsseldorf

GERMANY
Tel.: +49 211 6181-00

info@gerresheimer.com

www.gerresheimer.com

GERRESHEIMER AG
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dismantling of the old furnace and 
construction of the new oxy-hybrid 
furnace, took place from January 
2025 and was completed within 
four months. Several production 
lines were also upgraded to the lat-
est generation and equipped with 
Gerresheimer’s AI-based inspec-
tion system for quality assurance. 
This technology will enable the 
Lohr plant to further increase its 
share of high-value products in the 
future. 

INVESTMENT SUPPORTING 
FURTHER GROWTH

At the Moulded Glass plant in 
Lohr, Gerresheimer produces a 
wide range of glass products made of 
white and amber glass with around 
500 employees, from syrup, drop-
per, tablet and infusion bottles for 
the pharmaceutical industry to glass 
containers and bottles for the food 

and beverage industry. The plant in 
Lohr is one of three Moulded Glass 
plants in Germany and one of eight 
Moulded Glass plants worldwide 
within the Gerresheimer Group. 
The modernization and expansion 
project at the Lohr site is one of the 
company’s key investment projects 
in recent years for the further profit-
able growth of the Group. 

and can be operated with up to 50 percent electricity.

mailto:info@gerresheimer.com
http://www.gerresheimer.com
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What’s the difference 
between the design 
of a glass furnace and 

its practical operation? And what 
stands between the computed and 
measured performance of a plant? 
In the following article we will 
explore precisely these differences 
- providing formulas and methods 
to design and detect the analyses 
values. Here Figure 1 represents the 
heat balance of a well performing 
glass furnace producing 300 tons 
per day of coloured glass. Indeed 

Figure 1 is the most typical chart 
that Stara Glass customers receive 
together with the drawings when 
they buy a glass furnace design, 
except that power Input and 
Output voices have been indicated 
in blue for the purposes of this arti-
cle. On the left is the input data, on 
the right the computing output, and 
on the bottom the production cost, 
depending on the indicated unitary 
values. The table is the main output 
of the design and simulation soft-
ware FurnaceMaster©, that Stara 

Glass has been constantly main-
taining and implementing in the last 
15 years.

In our view, the highest value of 
Stara Glass design activity stands 
on the fact that the people that 
code and utilize FurnaceMaster 
are the same people that oversee 
our furnace heat balance detection 
operation. This implies that every 
time I input, for example, the value 
of a waste gas temperature in the 
software, my mind will inevitably 
go to the one-hundred times I have 

Figure 1 – The heat balance of a glass furnace



been sampling that same num-
ber on an operating furnace with 
our suction thermocouple on my 
shoulder. It is not about mistake 
avoidance; it is about having a 
deep awareness of the process. A 
glass furnace is a complex thermal-
dynamic system. All the physical 
formulas that describe its operation 
are freely available on Wikipedia, 
but the real expertise in glass fur-
nace design lies in a wide sys-
temic awareness of the operational 
parameters, that can exclusively 
come for a longstanding experi-
ence in both furnace simulation 
and data detection. In this article, 
we will examine all the heat balance 
input and output voices from both 
points of view: the designer’s and 
the data detectors.

INPUT
In1 – Fuel
Computing

Fuel represents the main energy 
input of non-fully electric glass fur-
nace, which is:

Q = Mc Hi where:
Q = heat flux [kW - kcal/h]
Mc = fuel flow rate [Sm3/h]
Hi = (lower) calorific value of 

the fuel [kJ/Sm3 - kcal/Sm3]

Detecting
When collecting heat balance 

data, the flow rate is measured 
from the present gasometer, and 
the calorific value of the fuel can 

be analyzed by consulting and 
verifying the data from the fuel 
supplier.

In2 – Electric booster
Computing

The electric booster supplies 
heat to the glass by the Joule effect, 
normally its power is expressed in 
kW. The design of a boosting sys-
tem is a complex activity that we 
will explore in a successive article. 
It is crucial to design a system able 
to provide the requested power to 
the glass, considering losses and 
phases.
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Detecting
During the heat balance data 

collection phase, this quantity can 
be consumptively seen from the bill 
of electrical power utilized for the 
glass melting.

In3 – Air
Computing

In this model, the calculations 
relating to the heat balance of the 
furnace refer to normal (0°C) tem-
perature conditions. Therefore, 
considering, for example, referring 
an analysis to normal conditions, 
an air flow will add a thermal flow:
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Q = heat flux [kW - kcal/h]
M = air flow [kg/h]
c = specific heat of the air [kcal/

kg °C]
ΔT = temperature difference 

with respect to the conditions con-
sidered

Naturally, in conditions of tem-
perature outside the system below 
0°C, the thermal contribution of 
the air will assume a negative value 
and will be zero at the reference 
temperatures.

This apparent heat contribution, 
positive or negative, will be algebra-
ically included in output waste gas 
heat, it is in fact possible to notice in 
Table 1 that specific consumption 
[kcal/kg] is only the sum of gas and 
electrical boosting [kcal/kg] with no 
contribution of the ambient air heat 
value. 

Detecting
There is no need to describe 

thermometers. Let’s use this space 
to imagine producing glass on a 
1500°C hot planet, of course the 
energy expense would decrease 
almost completely, but it would 
be challenging to keep the prod-
uct formed. In the exoplanet HD 
189733b, sometimes it rains glass. 

On HD 189733b we all would be 
unemployed, and dead, of course.

OUTPUT
Out1 – Heat transferred to the 
glass
Computing

The transfer of heat to the 
melting glass is the primary func-
tion of our furnaces, this consid-
erable energy contribution can be 
evaluated as:

Q = Cs (Tg – Trif) where:
Q = heat transferred to the 

glass [kW/kg - kcal/kg glass h]
Tg = glass temperature at the 

throat [°C]
Trif = reference temperature 

for calculations (typically, 0 or 
15°C)

Cs = specific heat of the glass 
[J/kg °C - kcal/kg °C] can be 
evaluated according to the com-
position and temperature of the 
glass. There are several empirical 
formulas consolidated in techni-
cal literature. 

Detecting
To detect this value on the 

field, we utilize an indirect analy-
sis: we measure the glass temper-
ature at the raiser with an optical 
pyrometer, we compute the heat 

loss by raiser and throat, and we 
compute the glass temperature at 
the throat inlet by adding to the 
glass the successively lost heat.

Out2 – Chemical reactions 
Computing

The heat required by chemical 
reactions varies according to the 
composition of the glass.

The chemical reactions that 
take place in a glass furnace pro-
duce, among other compounds, 
a certain amount of H2O and 
CO2, which implies that:

Not all the vitrifiable mass 
will become glass, because these 
gases are released into the fumes, 
of which they become part

The flow rates of these sub-
stances (loss on ignition) will 
absorb part of the heat produced.

This thermal contribution is 
computable by considering the 
formation enthalpies of the dif-
ferent chemical species. In a first 
but solid approximation, any 
percentage of cullet introduced 
in the mix reduces the value of 
the same percentage. If all glass 
mix were made of cullet, this 
contribution would be null. This 
is why the utilization of cullet 
reduces consumption and CO2 
emission. 

Detecting
We commonly rely on the rec-

ipes shown by the glassmakers 
and their mix weighing systems.

Out3 – Water evaporation
Computing

In the vitrifiable mixture there 
is a percentage of water which 
will absorb a non-negligible part 
of the energy supplied to the 
plant to transform into steam, to 
which is added the water coming 
from the chemical reactions in 
the basin.

The evaporation heat of 
water is  = 540 kcal/kg. In the 
common practice of calculating 
the heat balance, it is a reason-
able approximation to assume 

FURNACES
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that, by bringing this value to 
600 kcal/kg, in addition to the 
heat necessary for the evapora-
tion of the liquid, the heat nec-
essary to bring the water vapor 
to the temperature of the fumes 
is considered too. Therefore, 
this outgoing energy flow will 
be worth:

Qev [kcal/h] = [T 0.01U (100-
PR)/100 + PF] ’ where:

T = pull [kg/s] 
U = humidity of the mixture [%]
PR = cullet percentage [%]
PF = losses on ignition [kg/s]
’ = 600 kcal/kg

Detecting
The simple procedure to eval-

uate mix humidity consists in 
sampling a cup of mix from the 
batch charger, weighing it, heat-
ing it up in a furnace until the 
complete evaporation of water, 
and weighing it again.

Out4 – Residual heat in the 
fumes
Computing

The heat contained in the 
fumes leaving the chimney is a 
portion of the thermal energy 
obtained by burning fuel which 
is thrown away. The maximum 
theoretical efficiency of a fur-
nace would be obtained if the 
exhaust gases were evacuated 
exactly at the temperature of 

the external environment: this is 
impossible for practical reasons. 
The amount of energy which is 
released into the external envi-
ronment is:

Qf = Mf cf ΔT where:
Q = heat flux [kW - kcal/h]
M = flue gas [kg/h]
cf = specific heat of the fumes [J/

kg °C - kcal/ kg °C]
ΔT = difference between the 

flue gas outlet temperature and the 
reference temperature 

It is possible to evaluate the spe-
cific heat of the fumes by knowing 
their composition and having, for 
each species of gas they contain, a 
curve of the specific heat as a func-
tion of the temperature, similar to 
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Figure 5 – Example of pressure test report

that proposed for the air. The stoi-
chiometric composition of waste 
gas can be computed by the com-
position of the fuel. 

Detecting
The measured oxygen content 

will define how much air needs 
to be added to the stoichiometric 
composition, and the detected tem-
perature will confirm it. It is recom-
mended to evaluate the waste gas 
specific heat with an integral meth-
odology. It is necessary to meas-
ure the temperature with a suction 
thermocouple, which shields the 
detection elements from the wall 
radiation. 

Out5 - Holes and leakage
Computing

A glass furnace, however much 
the design and construction efforts 
must be aimed at in this direction, 

is never a perfectly sealed system. 
Therefore, in areas where the pres-
sure inside the system is lower than 
the outside, there will be an entry of 
air into the furnace which will lower 
the temperature, harmfully. 

In areas where the pressure is 
higher than the external one, there 
will be air and fumes leaks through 
imperfect sealing or real holes, with 
the consequent loss of the energy 
contained in the heated gases. In 
the points where it is possible to see 
the inside of the furnace from the 
outside, for example, through an 
open sight glass, in addition to the 
losses described above, there will be 
a loss of heat due to thermal radia-
tion. Obviously, in the design phase 
it is impossible to establish the pres-
ence of holes in the system, and 
the estimation of their importance 
is entrusted to the experience and 
common sense of the technician. 

In our case, an empiric statistical 
hypothesis of the infiltration level is 
integrated in FurnaceMaster, such 
as for the total heat loss.

Detection
To evaluate the infiltrations, it 

is necessary to sample the oxygen 
content in waste gas in successive 
zones of the fumes path. In order to 
estimate the leakages, it is possible 
to measure the oxygen content in 
waste gas at the port under differ-
ent positive and negative pressure 
set points. This allows to create an 
infiltration/leakage curve depending 
on the internal pressure.

Out6 – Thermal loss
Depending on the insulation 

level and furnace size, between 15 
percent and 40 percent of the total 
thermal output is represented by 
heat loss. It is possible to evaluate 
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of a palisade

the heat loss mathematically, by 
considering dimension and con-
ductivity of all material constituting 
the furnace and its recovery system. 
It is important to create an interac-
tive computing environment where 
conductivities and temperatures 

are codependent. Stara Glass has a 
database including more than 600 
construction materials.

Heat losses through homogene-
ous surfaces like sidewalls and bot-
tom are evaluated zone by zone 
with a simple one-dimensional 
analysis, yet typically more than 
half of the furnace heat loss is given 
by the different relevant thermal 
bridges of the oven, like soldier 
block cooling, soldier block joints, 
tuckstones, skewback, electrodes, 
etc. For the accuracy of the com-
puting, it makes sense to evaluate 
all these thermal bridges one by one 
with proper finite element models. 

Conclusion
The carbon footprint of a glass 

plant largely depends on the fur-
nace consumption. Besides radi-
cal changes such as electrification 
or hydrogen combustion, the first 
two actions that need to be taken 
to limit a furnace carbon emis-
sion are an optimized design and a 
regular maintenance of the melter 
and its performance. By law, we all 
need to have professionals regularly 
check the performance of our 2 
kW domestic boilers and our 100 
kW cars: it probably makes sense 
to regularly check our 10 MW fur-
naces too. 

mailto:staraglass@hydragroup.it
http://www.staraglass.it
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Aglobal leader in vaccine 
manufacturing that’s dedi-
cated to providing afforda-

ble vaccines worldwide, SCHOTT 
Pharma and SII joint venture 
SCHOTT Poonawalla is part of 
the Cyrus Poonawalla Group. TPG 
Growth, TPG’s middle market and 
growth equity platform, is funding 
the investment, along with Novo 
Holdings as a co-investor. Following 
the transaction, SII will retain a 
minority stake in the company.

A MILESTONE IN GROWTH 
AND GLOBAL AMBITIONS

With deep healthcare invest-
ing experience and local exper-
tise in India, having TPG 
join the partnership along-
side SCHOTT Pharma and 
Serum Institute of India rep-
resents a significant milestone 
in SCHOTT Poonawalla’s 
growth, equipping the com-
pany with additional resources 
and strategic insight to support 
its long-term global ambitions.

SCHOTT Poonawalla designs 
advanced drug containment and 
delivery solutions for pharma-
ceutical and biotechnology cus-
tomers. The company’s port-
folio features a large range of 
products including cartridges 
for auto-injector pens, prefillable 
syringes for a wide variety of 
biologics, vials, ampoules, as well 
as regulatory services for biotech 
and pharmaceutical companies, 
and Contract Development and 
Manufacturing Organizations 
(CDMOs).
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BUILDING ON 
MANUFACTURING 
EXCELLENCE AND MARKET 
LEADERSHIP

“We are excited to partner with 
SCHOTT Pharma and Serum 
Institute of India and build upon 
SCHOTT Poonawalla’s market 
leadership position as India’s larg-
est injectables-focused drug con-
tainment solutions company,” said 
Bhushan Bopardikar, Business 
Unit Partner at TPG Growth.

“On the back of a world-class 
manufacturing infrastructure in 
India, SCHOTT Poonawalla has 
developed an industry leading repu-
tation by offering a comprehensive 
product portfolio of the highest qual-
ity for over two decades. We look 
forward to partnering with the senior 
leadership team as they continue 
to innovate and improve the qual-
ity and standards of pharmaceutical 
drug containment solutions.”

POSITIONING FOR 
INNOVATION AND GLOBAL 
EXPANSION

“Partnering with TPG marks 
an important step for us,” said 
Adar Poonawalla, CEO of Serum 

Institute of India. “Their experi-
ence in healthcare investing and 
global network make them a strong 
partner as we scale and explore 
new opportunities. Our collabora-
tion with SCHOTT Pharma will 
continue, ensuring supply chain 
resilience and advancing innova-
tion in vaccine packaging and deliv-
ery.” Said Andreas Reisse, CEO at 
SCHOTT Pharma: “India contin-
ues to be one of the most dynamic 
and strategically important man-
ufacturing hubs for SCHOTT 
Pharma. Welcoming TPG to the 
partnership marks an exciting step 
forward in our collaboration.”

“Now more than ever, our phar-
maceutical customers are relying on 
us to supply next-generation cut-
ting-edge drug delivery solutions,” 
added Ashok Saxena, Managing 
Director, SCHOTT Poonawalla. 
“We are excited to welcome TPG 

Hattenbergstraße 10
55118 Mainz - GERMANY

Tel.: +49-6131-660
pharma@SCHOTT.com

www.SCHOTT-pharma.com

SCHOTT PHARMA 
AG & CO. KGAA

onboard as an investor.”
The transaction is subject to 

customary closing conditions and 
is expected to close within the first 
half of 2025. Jefferies acted as the 
financial advisor to TPG. AZB & 
Partners acted as the legal advisors 
to TPG and SCHOTT Pharma. 
J. Sagar Associates (JSA) acted 
as the legal advisors to Serum 
Institute. 

mailto:pharma@SCHOTT.com
http://www.SCHOTT-pharma.com
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Identifying 2025 as a mile-
stone year for O-I sustain-
ability, Chief Administrative 

and Sustainability Officer Randy 
Burns told attendees at the com-
pany’s Investor Day: “This year, 
we’re going to hit many of the 
sustainability goals that were ini-
tially set for 2030. Today, a new 
set of even more ambitious sus-
tainability goals will be unveiled.” 
Using 2019 as its baseline year, 
O-I marks a pivotal change here 
as the company focuses on radi-
cally reducing enterprise costs 
while raising the bar with the 
following updated sustainability 
targets for 2030: 

  47 percent reduction in GHG 
emissions

  80 percent use of renewable 
electricity

  60 percent use of cullet (recy-
cled glass) on average
These elevated goals not only 

place O-I on par with competi-
tors’ stated objectives but also 
align with a 1.5-degree Celsius 
pathway.

ACHIEVING THE GOALS
The updated goals represent 

a significant increase from pre-
vious targets. Specifically, the 
company is increasing its GHG 

emissions reduction goal from 
25 percent to 47 percent, its 
renewable electricity goal from 
40 percent to 80 percent and its 
average cullet usage goal from 50 
percent to 60 percent. To meet 
these ambitious targets, O-I will 
implement several key strategies:

  Renewable Electricity: A substan-
tial portion of GHG reduction 
will come from increasing the 
use of renewable electricity. O-I 
primarily purchases Renewable 
Electricity Certificates (RECs) to 
green its electricity supply and is 
also developing several potential 
solar projects.
  Recycled Content: Increasing 
cullet use will play a crucial 
role in reducing GHG emis-
sions. The company will con-
tinue to foster recycling eco-
systems, particularly where 
infrastructure is weak or non-
existent, such as in parts of its 
American footprint.
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  Energy Management: An ener-
gy strike team has been estab-
lished to identify and elimi-
nate energy waste across the 
network. This highly skilled, 
cross-functional group is 
already working directly with 
facilities to reduce energy con-
sumption and improve ener-
gy efficiency, contributing to 

GHG reduction efforts.
  Technology Improvements: 
O-I is continuing to implement 
advanced technologies such as 
GOAT furnaces, hybrid elec-
tric furnaces, and a DOE pro-
ject in Ohio, USA. These inno-
vations are expected to signifi-
cantly advance the company’s 
sustainability achievements.

  Alignment with the Paris 
Agreement
These elevated goals reflect 

O-I’s decisive action to further 
solidify its position as a leader in 
sustainable glass manufacturing.

Said O-I Sustainability 
Director Sonya Pump: “The 47 
percent GHG reduction aligns 
O-I with a 1.5-degree pathway. 
This aligns O-I with the target 
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glass melts at a lower tempera-
ture than raw materials, reduc-
ing the energy required in the 
manufacturing process and 
consequently lowering GHG 
emissions.

  Reduced Raw Material Usage: 
Using more recycled glass 
decreases the need for raw 
materials like sand, soda ash, 
and limestone, reducing GHG 
emissions related to batch 
materials while conserving nat-
ural resources and minimizing 
the environmental impact of 
mining and transportation.

  Lower Carbon Footprint: 
Incorporating recycled glass 
lowers the overall carbon foot-
print of glass production, as 
energy savings and reduced 
use of raw materials trans-
late directly into fewer carbon 
emissions.

  Waste Reduction: Adding 
recycled glass into the manu-
facturing process helps divert 
glass waste from landfills, pro-
moting a circular economy.

  Operational Efficiency: 
Utilizing recycled glass can 
enhance operational efficiency 
by reducing wear and tear on 
furnaces and related equip-
ment.

This alignment ensures that O-I 
remains competitive while con-
tinuing to lead the industry in 
sustainability.

of the 2015 Paris Agreement to 
limit the temperature increase to 
1.5 degrees Celsius above pre-
industrial levels. The idea is that 
keeping the temperature increase 
below 1.5 degrees should min-
imize extreme global warming 
effects.”

Increasing cullet usage to 
60 percent supports the circu-
lar economy by advancing the 
reuse of materials. The benefits 
of increased recycled content 
include:

  Energy Savings: Recycled 
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POSITIVE IMPACT ON 
CUSTOMERS

The updated goals will also 
positively impact customers. 
Here, by aligning ambitions with 
those of its partners, O-I demon-
strates its commitment to sup-
porting broader sustainability 
objectives.

“O-I is already leading the 
glass industry in delivering reduc-
tions of GHG emissions. Now, 
our more ambitious GHG, cullet 
and renewable electricity goals 
send a strong signal that there is 
no intention of slowing down,” 
says Pump.

Glass is 100 percent recy-
clable and endlessly recycla-
ble. It does not cause end-of-
life waste issues. Time and 
time again, glass proves it is 
the ideal packaging material 

to support a circular economy 
and the health of Earth’s peo-
ple. As a long-time leader in 
glass packaging, O-I sees it 
as a responsibility to innovate 
the manufacturing process to 

support the circularity of this 
material. The ability to outpace 
and accomplish previous goals 
-and establish these updated 
ones- is a testament to the 
company’s mindset and sus-
tainability vision. 

One Michael Owens Way
Perrysburg - OH 43551

USA
Tel.: +1-567-336-5000

www.o-i.com

O-I GLASS

http://www.o-i.com
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Sustainability, like in every 
industry, is becoming a 
high-priority subject in the 

wine industry as well. This is 
because consumers and produc-
ers alike are becoming more cli-

mate conscious, so they strive to 
reduce their environmental foot-
print. Needless to say, wine pack-
aging plays a major role in this 
equation. Traditionally, wine has 
always been kept in glass bottles. 

Later on, plastic bottles emerged 
as a lightweight and cost-effective 
alternative to glass. However, the 
lighter option isn’t necessarily 
the most sustainable one. Here 
we will explore the compara-
tive sustainability of plastic and 
lightweight glass in wine packag-
ing - delving into why modern 
lightweight wine glass bottles are 
becoming the more eco-friendly 
choice.

THE ENVIRONMENTAL 
IMPACT OF PACKAGING 
MATERIALS

First, we need to understand 
which packaging material has 
what kind of impact on the envi-
ronment. While environmental 
impact depends on a lot of fac-
tors, some of the key ones that 
play a role here are analyzed 
below.

MATERIAL COMPOSITION 
AND LIFECYCLE

Glass is composed of natural 
raw materials such as sand, lime-
stone, and soda ash. These ingre-
dients are abundant in nature. 
Moreover, once combined, they 
form a chemically stable material 
that doesn’t degrade over time. 
Glass is non-toxic, non-reactive, 
and does not release chemicals 
into liquids or melt in moder-
ately high temperatures, which is 



temperatures needed to melt raw 
materials. In comparison, pro-
ducing plastic bottles requires 
less energy, so manufacturing 
causes smaller amounts of emis-
sions. However, if we consider 
the full life cycle, that calcula-
tion changes. The invention of 
lightweight glass has significantly 
reduced the carbon footprint of 
glass bottles. By cutting glass 
weight by up to 30 percent, less 
raw material is needed and thus, 
less energy is consumed dur-
ing production. Moreover, trans-
portation becomes more efficient 
too. In contrast, plastic’s advan-
tage shows a decline over time. 
This is due to its lower recycla-
bility and the environmental bur-
den of plastic bottles’ end-of-life 
disposal.

RECYCLABILITY 
An important factor of eco-

friendliness is recycling. Those 
who are conscious about the 
environment and climate put 

sist in the environment for hun-
dreds of years, posing a significant 
waste management challenge.

CARBON FOOTPRINT 
CONSIDERATIONS

The production of traditional 
thick glass bottles requires a high 
amount of energy due to the high 

exactly what’s ideal for food and 
beverage casings.

Plastic, however, is made from 
petroleum-based polymers. The 
chemicals can seep into the wine, 
making it harmful for health. But 
that’s not all. While plastic is light 
and cheap to produce, it can per-
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tle as 400-450 grams, compared 
to the 600-900 grams weight of 
traditional bottles. This weight 
reduction has caused a significant 
decrease in transportation emis-
sions.

FRAGILITY VS DURABILITY 
FOR PLASTIC

For plastic, transportation 
is even more advantageous. 
Lightweight aside, due to its break 
resistance, it is more resilient 
during transport and handling, 
which can reduce product loss 
due to breakage. However, you 
could argue that advancements 
in glass design and packaging 
materials have reduced break-
age incidents significantly, which 
includes that for lightweight glass 
as well. Given the environmen-
tal considerations, many wineries 
prioritize the recyclability and 
lower long-term impact of glass 
over the slight durability benefit 
offered by plastic.

REGULATORY AND MARKET 
TRENDS

Eco-friendliness is not just a 
choice of the consumer, but also of 
the businesses selling the products. 
On a wider scale, the market per-
spective of the lightweight glass vs. 
plastic debate looks like this:

INDUSTRY INITIATIVES IN 
SUPPORT OF LIGHTWEIGHT 
GLASS

In regions like Europe and 
Australia, there is a regulatory 
pressure driving a shift towards 
more sustainable packaging. This 

high priority on using compo-
nents that can be recycled for 
future use. Let us compare the 
recyclability of glass and plastic:

GLASS RECYCLING 
Glass is 100 percent recycla-

ble and can be recycled indefi-
nitely without having to worry 
about losing quality or purity. A 
recycled glass bottle can become 
another glass bottle, reducing 
the need for virgin raw materi-
als. Countries that have strong 
glass recycling systems routinely 
collect, process, and reintroduce 
used glass bottles into new ones.

PLASTIC RECYCLING
While plastics are technically 

recyclable, the process is unfortu-
nately a lot more complex. PET 
(polyethylene terephthalate), the 
most commonly used plastic for 
beverage bottles, shows gradual 
degradation with each recycling 
cycle. Contamination, lack of infra-
structure for the recycling proce-
dure, and sorting difficulties are 
some of the other causes. It is also 
hard to recycle it into new plas-
tic bottles. Most of the time, they 
would be recycled into other sim-
pler objects, that too, of a compro-
mised quality.

TRANSPORTATION AND 
LOGISTICS

How easily a material can be 
transported is a small but cru-
cial determining factor of how 
environment-friendly the materi-
al is. Heavier packaging increases 
consumption of fuel, leading to 
higher carbon emissions during 
shipping. Here, too, lightweight 
glass and plastic have consider-
able differences:

REDUCING EMISSIONS 
THROUGH LIGHTWEIGHT 
GLASS

Traditional glass bottles used 
to be one of the heaviest beverage 
containers used, so naturally their 
emissions were more. But light-
weight glasses changed the game. 
A standard 750 ml lightweight 
glass wine bottle can weigh as lit-
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their limited recyclability, shorter 
shelf life and association with 
disposable culture all make them 
a less sustainable choice in the 
current times - especially for the 
wine industry. 

includes mandates for recyclable 
materials and emissions reductions.

Hence why many wine produc-
ers are now including lightweight 
glass bottles as part of their sus-
tainability strategies. Wineries are 
not only being transparent but 
also advertising about their eco-
friendly packaging choices, with 
some including carbon footprint 
information on their labels or 
websites. 

CONSUMER PREFERENCES 
AND THE NEED FOR 
EDUCATION

Consumer awareness around 
plastic pollution has increased 
a lot over the past few years. 
More buyers than ever before 
are switching to sustainable alter-
natives to plastic. Glass, espe-
cially when labeled as recycled or 
low-carbon, is being more widely 
accepted as a responsible choice 
in its stead. However, many con-
sumers are still not aware of the 
benefits of lightweight glass spe-
cifically. This is where education-
al campaigns and clear labeling 

can help bridge the gap, encour-
aging buyers to support wines 
packaged in eco-friendly glass 
bottles. In the debate between 
glass and plastic for wine packag-
ing, lightweight glass bottles win 
by a mile due to the compelling 
balance of environmental friend-
liness, superior aesthetics and 
consumer appeal. While plastic 
bottles still provide advantages 
by being lighter and less fragile, 

Jessica Allison
sustainability advocate 
and writer for G3 Enterprises
WWW.G3ENTERPRISES.COM
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AGR INTERNATIONAL
www.agrintl.com

BDF INDUSTRIES
www.bdfindustriesgroup.com

BOHEMI CHEMICALS
www.bohemichemicals.com

BUCHER EMHART GLASS
www.emhartglass.com

ELECTROGLASS LTD.
www.electroglass.co.uk

EME
www.eme.de

FALORNI TECH
www.falornitech.com

FAMOR ENGINEERING 
www.famoreng.com

FLUORITAL
www.fluorital.com

FONDERIE VALDELSANE
www.fonderievaldelsane.com

GLASS SERVICE ITALY
      www.glassservice.it

LINCO BAXO
www.lincobaxo.com

NOVAXION
www.novaxion.fr

OMSO SPA
www.omso.it

PENNEKAMP
www.pennekamp.de

SKS - SORG KERAMIK SERVICE
www.sks.net

SORG NIKOLAUS
www.sorg.de

STARA GLASS
www.staraglass.it

TECSIGLASS
www.tecsiglass.com

COMPANY website COMPANY website

              Reserved for advertisers  |    www.glassonline.com   |  Reserved for advertisers  |  www.glassonline.com             

GMP&A 4/2025

Listing in this section 
is reserved for advertisers.

FOR FURTHER 
INFORMATION PLEASE 

CONTACT OUR 
ADVERTISING DEPARTMENT:

FOR FURTHER

http://www.glassonline.com
http://www.glassonline.com
http://www.agrintl.com
http://www.bdfindustriesgroup.com
http://www.bohemichemicals.com
http://www.emhartglass.com
http://www.electroglass.co.uk
http://www.eme.de
http://www.falornitech.com
http://www.famoreng.com
http://www.fluorital.com
http://www.fonderievaldelsane.com
http://www.glassservice.it
http://www.lincobaxo.com
http://www.novaxion.fr
http://www.omso.it
http://www.pennekamp.de
http://www.sks.net
http://www.sorg.de
http://www.staraglass.it
http://www.tecsiglass.com
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AMPOULE 
PACKAGING 
MACHINES
Euromatic 

KYP Accesories

Moderne Mecanique

OCMI OTG

R.Cestaro

Stevanato Group

ARCHITECTURE 
OF A FURNACE 
HEAT RECOVERY 
SYSTEM
Stara Glass

ARTICLE 
PRODUCTION
Olimerk

ARTIFICIAL 
INTELLIGENCE
Video Systems

AUTOMATIC 
TUBE 
LOADERS
Euromatic

KYP Accesories

Moderne Mecanique

OCMI OTG

R.Cestaro

Stevanato Group

AUTOMATION

EME
GS - Glass Service

Lahti Glass Technology

Luben Glass

Mimsan Conveyor Systems

R.Cestaro 

Stara Glass
Tecsiglass
Vetromeccanica

Video Systems

ZIPPE

BAG FILTERING PLANTS

BDF Industries
Stara Glass

BATCH CHARGERS

BDF Industries
Electroglass
EME
Falorni Tech
GCG - Glass Consulting

Glass Service
Horn

Lahti Glass Technology

MT Forni Industriali

Sorg Nikolaus
Stara Glass
TECO Group

ZIPPE

BATCH AND CULLET 
HANDLING SYSTEMS

EME
Falorni Tech
Lahti Glass Technology

ZIPPE

BATCH/CULLET 
PREHEATERS

EME
GCG - Glass Consulting

Sorg Nikolaus
ZIPPE

BATCH PLANTS

EME
Falorni Tech
GCG - Glass Consulting

Glass Service
Lahti Glass Technology

Stara Glass

TECO Group

Tecsiglass
Vidromecanica

ZIPPE

BLOWING MACHINES

Bucher Emhart Glass

Famor Engineering
Olivotto Glass Technologies

Waltec Maschinen

BURN-OFF 
MACHINES

Famor Engineering
Olivotto Glass Technologies

Waltec Maschinen

BURNERS & 
ACCESSORIES

BDF Industries
Car-Met

Falorni Tech
Famor Engineering
GCG - Glass Consulting

KYP Accesories

Glass Service
Horn

Luben Glass

Moderne Mecanique

MT Forni Industriali

OCMI OTG

Olivotto Glass Technologies

Pennekamp
Sorg Nikolaus
Stara Glass

Tecsiglass
Waltec Maschinen

BURNERS/ LOW NOX

BDF Industries
Falorni Tech
Famor Engineering
GCG - Glass Consulting

Glass Service
Horn

KYP Accesories

Pennekamp
Sorg Nikolaus
Stara Glass

BURNERS/ OXY-FUEL

BDF Industries
Falorni Tech
Glass Service
KYP Accesories

MT Forni Industriali

Olivotto Glass Technologies

Sorg Nikolaus
Stara Glass
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AGVS/LGV
Tecnoferrari

A.I. NIR FURNACE 
CAMERAS
GS - Glass Service

AIR COOLING 
SYSTEMS
KYP Accesories

Luben Glass

Stara Glass
Tecsiglass

AIR COOLING 
SYSTEMS 
FOR I.S. 
MACHINES

Bottero

AIR COMPRESSORS
Pneumofore

ALLOYS FOR 
MOULDS
Fonderie Bartalesi

Fonderie Valdelsane

AMPOULE AFTER
FORMING 
MACHINES/ LINES
KYP Accesories

Moderne Mecanique

OCMI OTG

Pennekamp
Stevanato Group

AMPOULE FORMING 
MACHINES/LINES
Euromatic 

KYP Accesories

Moderne Mecanique

OCMI OTG

Stevanato Group

http://www.glassonline.com
http://www.glassonline.com
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CROSS CONVEYORS

BDF Industries
Bonaiti Pietro 

Bottero 

Bucher Emhart Glass
Car-Met

Ergon Meccanica

Famor Engineering
Heye International

Luben Glass

MT Forni Industriali

Olimerk

Pennekamp
Ramsey Products

Vidromecanica

Waltec Maschinen

WBT

CULLET SEPARATION 
& TREATMENT 
SYSTEMS

EME
Falorni Tech
GCG - Glass Consulting

Lahti Glass Technology

Vidromecanica

ZIPPE

DATAMATRIX 
READING  DEVICES

TIAMA

DECORATING 
MACHINES

Fermac

Koenig & Bauer  

 Kammann

Pennekamp
Omso

DECORATION 
CUTTING MACHINES

Waltec Maschinen

DECORATIVE ENAMELS

Fluorital

Tecnosens

Tecsiglass
VMA

Video Systems

Waltec Maschinen

ZIPPE

CONVEYING 
& STOCKING 
SYSTEMS

All Glass

MSK Covertech

Olimerk

OMS

Ramsey Products

Regina Catene Calibrate

Tecnoferrari 

Vetromeccanica

CONVEYOR BELTS

Bonaiti Pietro

Bottero

Car-Met

Famor Engineering
Luben Glass

Olivotto Glass Technologies

Pennekamp
Pennine

Ramsey Products

Regina Catene Calibrate

Vetromeccanica

Vidromecanica

Waltec Maschinen

WBT

ZIPPE

CONVEYOR CHAINS 
& SPROCKETS 
(HOT-END)

Bonaiti Pietro 

Bottero

Luben Glass

Pennine

Ramsey Products

WBT

ZIPPE

CRACK-OFF MACHINES

Olivotto Glass Technologies

Waltec Maschinen

Mimsan Conveyor Systems

MSK Covertech

Pennekamp
R.Cestaro

Regina Catene Calibrate

Tecnosens 

Vetromeccanica

COLOURS & ENAMELS

Bohemi Chemicals
GCG - Glass Consulting

Fluorital

CONSULTING 
SERVICES

AGR International Inc
BDF Industries
Bucher Emhart Glass
Falorni Tech
Bucher Automation

Fives

GCG - Glass Consulting

GS - Glass Service

Horn

Luben Glass

Olivotto Glass Technologies

Stara Glass
TECO Group

Tecsiglass
Video Systems

CONTROL & 
AUTOMATION 
SYSTEMS

BDF Industries
Bottero

Bucher Automation

Bucher Emhart Glass
Falorni Tech
GCG - Glass Consulting

Glass Service
GS - Glass Service

Lahti Glass Technology

Luben Glass

Horn

Iris Inspection Machines

Marposs

MSK Covertech

Nirox

Olivotto Glass Technologies

Stara Glass
TECO Group

Tecnoferrari 

CARPOULE 
AFTER FORMING 
MACHINES LINES

Moderne Mecanique

OCMI OTG

CARPOULE FORMING 
MACHINES LINES

Moderne Mecanique

OCMI OTG

CAST IRON FOR 
MOULDS

Fima-Olimpia Fonderie

Fonderie Bartalesi

Fonderie Valdelsane

COATING OF GLASS - 
SYSTEMS & 
MATERIALS 
(HOT- / COLD-END)

Bohemi Chemicals
Fluorital
Graphoidal Developments

Luben Glass

Pennekamp
R.Cestaro

Tecnosens

Vidromecanica

COGENERATION 
AND TRIGENERATION 
THROUGH HEAT 
RECOVERY SYSTEMS

BDF Industries

COLD-END LINES

ACH - Advanced 

Container Handling

All Glass

Bucher Emhart Glass
Heye International

Iris Inspection Machines

KYP Accesories

GMP&A 4/2025
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GCG - Glass Consulting

DEDUSTING 
& FILTERING 
SYSTEMS

BDF Industries

DOSING SYSTEMS: 
COLD-END 
EMULSIONS

Bottero

GCG - Glass Consulting

Graphoidal Developments

Luben Glass

Pennekamp
R.Cestaro

Vidromecanica

DOSING SYSTEMS: 
GOB CUTTING 
LUBRICATION

Bottero

Graphoidal Developments

Luben Glass

R.Cestaro

DOUBLE SHELL 
RECUPERATOR

Stara Glass

DRIVE SYSTEMS / 
VARIABLE SPEED

BDF Industries
Bottero

Bucher Automation

Fives

Heye International

Olivotto Glass Technologies

Pennekamp
Tecnoferrari

DROPPER 
AFTER-FORMING 
MACHINES/LINES

Moderne Mecanique

OCMI OTG

DROPPER 
FORMING 
MACHINES/ LINES

Moderne Mecanique

OCMI OTG

ELECTRIC 
BOOSTING 
SYSTEMS

BDF Industries
Bock Energietechnik

Electroglass
Falorni Tech
Fives

GCG - Glass Consulting

Glass Service
Horn

Sorg Nikolaus
Stara Glass
TECO Group

ELECTRONIC 
CONTROL SYSTEMS 
AND IT

BDF Industries
Bock Energietechnik

Bucher Automation 

Glass Service
Horn

Olivotto Glass Technologies

Sorg Nikolaus
Stara Glass
TECO Group

Tecsiglass
Waltec Maschinen

ZIPPE

ELECTRODE 
HOLDERS

Bock Energietechnik

Electroglass
Fives

GCG - Glass Consulting

Glass Service
Horn

Sorg Nikolaus
Stara Glass
TECO Group

ELECTRODE 
HOLDERSHOT 
AND COLD 
FURNACE 
INSTALLATION

Horn

TECO Group

EMISSION 
MONITORING 
SYSTEMS

BDF Industries
GS - Glass Service

EMULSION DOSING 
SYSTEMS

Bottero

Graphoidal Developments

Luben Glass

Pennekamp
R.Cestaro

ENERGY 
RECOVERING
SYSTEMS

BDF Industries
Falorni Tech
Luben Glass

Novaxion
Stara Glass
Tecsiglass
ZIPPE

ENGINEERING 
SERVICES

Falorni Tech
TECO Group

ENGINEERING 
AND MODELLING 
FOR BOOSTING 
SYSTEMS

Bock Energietechnik

Horn

ENGRAVING MACHINES

TIAMA

FEEDERS & 
MECHANISMS

BDF Industries
Bottero

Bucher Emhart Glass
Ergon Meccanica

Famor Engineering
Fives

Glass Service
Heye International
Olivotto Glass Technologies

Waltec Maschinen

FIBREGLASS/ 
GLASSWOOL 
PRODUCTION 
LINES, EQUIPMENT 
& PRODUCTS

Falorni Tech
Glass Service
Olivotto Glass Technologies

Stara Glass

TECO Group

Tecsiglass

FINISHING MACHINES

KYP Accesories

FIRE POLISHERS & 
EQUIPMENT

Bucher Automation

Famor Engineering
Luben Glass

Olivotto Glass Technologies

Vidromecanica

Waltec Maschinen

FOREHEARTHS 
& SYSTEMS

BDF Industries
Bock Energietechnik
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Bottero

Electroglass
Falorni Tech
Fives

GCG - Glass Consulting

Glass Service
Horn

MT Forni Industriali

Sorg Nikolaus
Stara Glass
TECO Group

Tecsiglass

FORMING MACHINES

Amig - Ocmi - MT Forni

BDF Industries
Bottero

Bucher Emhart Glass
Ergon Meccanica

Famor Engineering
Heye International
KYP Accesories

Novaxion
OCMI OTG

Olivotto Glass Technologies

Stevanato Group

Waltec Maschinen

FURNACES: 
BUBBLING SYSTEMS

BDF Industries
Bock Energietechnik

Electroglass
Falorni Tech
GCG - Glass Consulting

Glass Service
Horn

Sorg Nikolaus
Stara Glass
TECO Group

Tecsiglass

FURNACES: 
CLEANING SYSTEMS

Glass Service
Stara Glass
Tecsiglass

FURNACES: 
DRAINING SYSTEMS

Bock Energietechnik

Falorni Tech
GCG - Glass Consulting

Glass Service
Horn

Sorg Nikolaus
Stara Glass
Tecsiglass

FURNACES: 
ELECTRIC

Bock Energietechnik

Electroglass
Falorni Tech
Fives

Glass Service
GS - Glass Service

Horn

KYP Accesories

Sorg Nikolaus
Stara Glass
TECO Group

Tecsiglass

FURNACES:  
HEAT-UP

BDF Industries
Falorni Tech
Glass Service
Horn

Sorg Nikolaus
Stara Glass
Tecsiglass

FURNACES: HOT 
CULLET FILLING

Falorni Tech
Stara Glass
Tecsiglass

FURNACES: 
MELTING

BDF Industries
Bock Energietechnik

Falorni Tech
Fives

Glass Service
Horn

MT Forni Industriali

Sorg Nikolaus
Stara Glass
TECO Group

Tecsiglass

FURNACES: METAL 
STRUCTURES

BDF Industries
Car-Met

Falorni Tech
Glass Service
Horn

Stara Glass
Tecsiglass

FURNACES: 
OXY-FUEL OR 
RECUPERATIVE

BDF Industries
Falorni Tech
Fives

Glass Service
Horn

MT Forni Industriali

Sorg Nikolaus
Stara Glass
TECO Group

Tecsiglass

FURNACES: 
PREHEATING 
SYSTEMS

Commersald Impianti

Falorni Tech
Glass Service
Horn

Olivotto Glass Technologies

Sorg Nikolaus
Stara Glass
Tecsiglass

FURNACES: 
REPAIR, 
MAINTENANCE 
& REVAMPING

BDF Industries
Bock Energietechnik

Electroglass
Falorni Tech
Glass Service
Horn

Sorg Nikolaus
Stara Glass

TECO Group

Tecsiglass

GASES

Glass Service

GLASS 
ANALYSIS 
AND TESTING 
SERVICES

AGR International Inc

GLASS BRICK 
PRODUCTION 
LINES

Amig - Ocmi - MT Forni

Olivotto Glass Technologies

Stara Glass
Waltec Maschinen

GLASS LEVEL 
CONTROL DEVICES

BDF Industries
Bock Energietechnik

Electroglass
Falorni Tech
GCG - Glass Consulting

Glass Service
Horn

MT Forni Industriali

Olivotto Glass Technologies

Sorg Nikolaus
Stara Glass
ZIPPE

GLASS 
METALISATION 
PROCESS 
MATERIALS

Fluorital

GLASS RECYCLING 
PLANTS

EME
Falorni Tech
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GCG - Glass Consulting

Lahti Glass Technology

Vidromecanica

ZIPPE

GOB WEIGHT 
CONTROL SYSTEMS

BDF Industries
Bucher Emhart Glass
Heye International

Olivotto Glass Technologies

Waltec Maschinen

HANDLING 
EQUIPMENT

All Glass

BDF Industries
Bottero

Bucher Emhart Glass
Famor Engineering
Luben Glass

MSK Covertech

Olivotto Glass Technologies

OMS

Pennekamp
R.Cestaro

Vetromeccanica

Waltec Maschinen

HEAT 
ECUPERATORS

BDF Industries
Falorni Tech
Glass Service
Horn

Luben Glass

MT Forni Industriali

Sorg Nikolaus
Stara Glass

HEAT EGENERATION 
PLANTS

Falorni Tech
Glass Service
Horn

Stara Glass

HEATING SYSTEMS

Bock Energietechnik

Falorni Tech
Glass Service
Horn

Pennekamp
Stara Glass

HYBRID FURNACE 
& FOREHEARTH 
SYSTEM

Stara Glass

HYDROGEN BURNERS

Stara Glass

HOT-END PROCESS 
MONITORING 
SOLUTIONS

Falorni Tech
TIAMA

HOT GLASS 
CONTACT MATERIALS

Bucher Emhart Glass
Olivotto Glass Technologies

HOT GLASS SCRAPES

Car-Met

Falorni Tech
GCG - Glass Consulting

Stara Glass
Vidromecanica

ZIPPE

INFRARED 
THERMOMETERS

GCG - Glass Consulting
GS - Glass Service

KYP Accesories

INFRARED 
THERMOMETERS

Famor Engineering
Heye International
Olivotto Glass Technologies

INSPECTION 
MACHINES: 
COLD-END

AGR International Inc
Bucher Emhart Glass
Euromatic

Heye International
KYP Accesories

Iris Inspection Machines

Luben Glass

Marposs

Regina Catene Calibrate

TIAMA
Tecnosens 

Video Systems
VMA

INSPECTION 
MACHINES: 
HOT-END

BDF Industries
Bucher Emhart Glass
Euromatic

Heye International
KYP Accesories

Marposs

Moderne Mecanique

OCMI OTG

Olivotto Glass Technologies

TIAMA
Tecnosens 

Video Systems

INSPECTION 
MACHINES: 
VIALS & AMPOULES

Euromatic 

Iris Inspection Machines

KYP Accesories

Marposs

Moderne Mecanique

Nirox

OCMI OTG

Stevanato Group

Tecnosens 

Video Systems

I.S. MACHINES

BDF Industries
Bottero

Bucher Emhart Glass
Ergon Meccanica 

Heye International
Novaxion

I.S. MACHINES 
LUBRICATION 
SYSTEMS

BDF Industries
Bottero 

Bucher Emhart Glass
Graphoidal Developments

Heye International
Luben Glass

Novaxion

I.S. MACHINE 
RECONDITIONING

BDF Industries
Bottero

Bucher Emhart Glass
Ergon Meccanica

Heye International
Luben Glass

Novaxion

LABORATORY 
FURNACES 
POLARISCOPES

MT Forni Industriali

LABORATORY 
TESTING AND 
MEASUREMENT 
EQUIPMENT

AGR International Inc
Marposs

LASER 
CUTTING 
MACHINES

Olivotto Glass Technologies

Waltec Maschinen

LEHR DRIVES

Fives
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Heye International

Pennekamp

LEHRS: ANNEALING

Antonini

Bonaiti Pietro 

Car-Met

Euromatic

Fives

Heye International

KYP Accesories

Moderne Mecanique

MT Forni Industriali

OCMI OTG

Pennekamp
Tecnosens 

Vidromecanica

LEHRS: 
DECORATING

Antonini

Bonaiti Pietro 

Car-Met

MT Forni Industriali

Pennekamp
Vidromecanica

LOW NOX BURNERS

Pennekamp
Stara Glass

MAINTENANCE 
AND REPAIR 
SERVICES

Bock Energietechnik

Bottero 

Ergon Meccanica

Fives

Luben Glass

Olimerk 

Pennekamp
SKS - Sorg Keramik 
 Service
Stara Glass
Tecsiglass

MARKING MACHINES

Luben Glass

Sorg Nikolaus

MEASUREMENT 
& CONTROL SYSTEMS

AGR International Inc
BDF Industries
Bock Energietechnik

Bucher Emhart Glass
Bucher Automation

GS - Glass Service

Horn

KYP Accesories

Luben Glass

Marposs

Nirox

Novaxion
Olivotto Glass Technologies

Stara Glass
Tecnosens 

Video Systems

VMA

Waltec Maschinen

MICRONIZATION

Stm Microtec

MILLING AND 
GRINDING

Stm Microtec

MIXERS

EME
GCG - Glass Consulting

KYP Accesories

Lahti Glass Technology

MT Forni Industriali

R.Cestaro

Stara Glass
Teka

ZIPPE

MOLYBDENUM 
ELECTRODES

Electroglass
Stara Glass

MOULDS

Officine

Perego Giancarlo

MOULDS: CLEANING 
POLISHING MACHINES

BDF Industries
Ecotecne 

Luben Glass

MOULDS: 
COMPONENTS 
& ACCESSORIES

Officine

Olimerk

Perego Giancarlo

MOULDS: 
INSPECTOR SYSTEM

Luben Glass

MOULDS: 
LUBRICANTS 
& SPRAY 
EQUIPMENT

Graphoidal Developments

Luben Glass

Novaxion
R.Cestaro

MOULDS: 
MAINTENANCE 
EQUIPMENT

Ecotecne

Luben Glass

MOULDS: POLISHING 
MACHINE

Luben Glass

MOULDS: 
PREHEATING 
OVENS

Antonini

Bottero 

Car-Met

Luben Glass

MT Forni Industriali

Olivotto Glass Technologies

Pennekamp
Vidromecanica

MOULDS: 
WELDING LINES

Commersald Impianti

MOULDS 
& PLUNGERS COATING 
SYSTEMS 
& MATERIALS

Commersald Impianti

NECK RINGS

Olimerk 

Perego Giancarlo

PALLETIZING/
DEPALLETIZING 
LINES

ACH - Advanced 

Container Handling 

All Glass

Messersì Packaging

Mimsan Conveyor Systems

MSK Covertech

Olivotto Glass Technologies

OMS

R.Cestaro

Regina Catene Calibrate

Vetromeccanica

PASTE 
MOULD 
MACHINES

Olivotto Glass Technologies

PHARMACEUTICAL 
LEHRS 
& HANDLING

Pennekamp
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PLANT UTILITIES

GCG - Glass Consulting

Pneumofore

Tecsiglass

PLATINUM 
FEEDER SYSTEMS

BDF Industries
Glass Service
Olivotto Glass Technologies

Stara Glass

PLUNGER 
HONING 
MACHINES

Bottero

PLUNGERS & 
MECHANISMS

BDF Industries
Bottero

Bucher Emhart Glass
Olimerk 

Olivotto Glass Technologies

Perego Giancarlo

Waltec Maschinen

POLISHING/
GRINDING 
MACHINES

Luben Glass

Olivotto Glass Technologies

POWER 
REGULATION/
TRANSFORMERS

Bock Energietechnik

PREDICTIVE 
SOLUTIONS

Video Systems

PRESS 
MACHINES

Bucher Emhart Glass
Famor Engineering
MT Forni Industriali

Olivotto Glass Technologies

OCMI OTG

Waltec Maschinen

PRESS 
& BLOW 
MACHINES

Bucher Emhart Glass
Famor Engineering
Heye International

Messersì Packaging

MT Forni Industriali

Novaxion
OCMI OTG 

Olivotto Glass Technologies

Waltec Maschinen

PRESS 
RECONDITIONING

Famor Engineering
Luben Glass

Olivotto Glass Technologies

PRODUCTION 
ASSISTANCE 
FOR HOLLOW 
GLASS

Olimerk

PUSHERS

BDF Industries
Bottero

Car-Met

EME
Famor Engineering
Fives

Heye International

Luben Glass

Olivotto Glass Technologies

Waltec Maschinen

RAW 
MATERIALS

Bohemi Chemicals
GCG - Glass Consulting

Minerali Industriali

RECYCLING 
PROCESSES

EME
Lahti Glass Technology

RECYCLING 
SYSTEMS

Bucher Emhart Glass
EME
Falorni Tech
GCG - Glass Consulting

Lahti Glass Technology

Linco Baxo
Olivotto Glass Technologies

SIGMA

Waltec Maschinen

ZIPPE

REFRACTORIES

Tecsiglass

REFRACTORIES 
INSTALLATION 
SERVICES

Bucher Emhart Glass
Falorni Tech
Horn

SKS - Sorg Keramik 
 Service
Stara Glass
Tecsiglass

REPLACEMENT 
PARTS

Fives

Olimerk 

Olivotto Glass Technologies

Stara Glass
TECO Group

Waltec Maschinen

ROBOTS: BALL 
GATHERERS

Falorni Tech
Glass Service
Novaxion
Olivotto Glass Technologies

Waltec Maschinen

ROBOTS: 
HANDLING & 
PACKAGING

ACH - Advanced 
Container Handling
All Glass

Euromatic

Falorni Tech
Famor Engineering
KYP Accesories
Messersì Packaging

MSK Covertech

Novaxion
Olivotto Glass Technologies
R.Cestaro
Stevanato Group

Vetromeccanica

Waltec Maschinen
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BDF Industries
Bottero

Bucher Emhart Glass
Car-Met

Famor Engineering
Luben Glass

MT Forni Industriali

Olivotto Glass Technologies

Pennekamp
Regina Catene Calibrate 

Vidromecanica

Waltec Maschinen

STEMWARE 
PRODUCTION LINES

Falorni Tech
Olivotto Glass Technologies

Vidromecanica

Waltec Maschinen

STEMWARE 
SEALING MACHINES

Falorni Tech
OCMI OTG

Olivotto Glass Technologies

Waltec Maschinen

STIRRERS

BDF Industries
Bottero

Falorni Tech
Fives

GCG - Glass Consulting

Glass Service
Horn

MT Forni Industriali

Olimerk

Olivotto Glass Technologies

Stara Glass
Vidromecanica

SUCTION GATHERERS

Falorni Tech
Olivotto Glass Technologies

SYRINGE AFTER 
FORMING 
MACHINES/LINES

Euromatic

ROLLING MACHINE

Fives

ROTATING TABLES

Messersì Packaging

Olivotto Glass Technologies

OMS

Vetromeccanica

Waltec Maschinen

SANDBLASTING MACHINE

Luben Glass

SAW MACHINES

Olivotto Glass Technologies

SECOND-HAND 
EQUIPMENT

BDF Industries
Ergon Meccanica

Falorni Tech
Heye International

KYP Accesories

Novaxion
Olivotto Glass Technologies

Pennekamp
Vidromecanica

SERVICES

AGR International Inc
Bock Energietechnik

EME
Ergon Meccanica

Falorni Tech
Fives

Novaxion
Olimerk

Stara Glass
TECO Group

Tecsiglass

SERVICES IN HOT-
DRILLING AND CHANGE 
OF ELECTRODE HOLDERS

Bock Energietechnik

SHEAR BLADES

BDF Industries
Famor Engineering
Heye International

Luben Glass

WBT

SHEAR BLADES
LUBRICANTS

Graphoidal Developments

Luben Glass

SHEAR 
SYSTEMS

BDF Industries
Bottero

Famor Engineering
Graphoidal Developments

Heye International

Luben Glass

Olivotto Glass Technologies

Waltec Maschinen

SHUTTLE CARS

Tecnoferrari

STRETCH 
& SHRINK 
FILM WRAP 
MACHINES

All Glass

Messersì Packaging

MSK Covertech

OMS

Tecnosens 

Vetromeccanica

SHRINK OVENS

Messersì Packaging

OMS

SILKSCREEN 
INKS

Fluorital

SILKSCREEN 
PRINTING LINES: 
HOLLOWARE & 
TABLEWARE

Euromatic

Fermac

SILKSCREEN 
PRINTING 
LINES: VIALS & 
AMPOULES

Moderne Mecanique

OCMI OTG

SOFTWARE

BDF Industries
Bottero

Bucher Emhart Glass
Bucher Automation

GS - Glass Service

Heye International

Olivotto Glass Technologies

Stara Glass
Tecnoferrari

Tecsiglass
TIAMA

Vertech’

Vetromeccanica

Video Systems

Waltec Maschinen

SPINNING 
MACHINES

Famor Engineering
Olivotto Glass Technologies

Waltec Maschinen

SPOUT ELECTRICAL 
HEATING 
ELEMENTS

Bock Energietechnik

STACKERS

All Glass
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VIAL 
PACKAGING 
MACHINES
Euromatic

KYP Accesories

Moderne Mecanique

OCMI OTG

R.Cestaro

Stevanato Group

VIBRATING
EQUIPMENT

EME
Lahti Glass Technology

Vetromeccanica

ZIPPE

WASTE GAS 
CLEANING 
SYSTEMS
BDF Industries

WASTE GASES 
DUCT WORKS 
AND VALVES 
CLEANING 
SYSTEMS

BDF Industries

WATER 
CLEANING 
SYSTEMS

BDF Industries
Graphoidal Developments

Luben Glass

Tecsiglass
ZIPPE

WATER 
COOLING 
SYSTEMS

Bock Energietechnik

SYRINGE FORMING 
MACHINES/LINES
Euromatic

SYRINGE FILLING
INTO TRAY 
MACHINES/MODULES

Euromatic

SUPERVISORS 
MODEL BASED 
PREDICTIVE CONTROL

GS - Glass Service

TAKE-OUT DEVICES 
& EQUIPMENT

BDF Industries
Bottero

Bucher Emhart Glass
Falorni Tech
Famor Engineering
Luben Glass

Olimerk

Olivotto Glass Technologies

Ramsey Products

Vidromecanica

Waltec Maschinen

TEMPERATURE 
MEASUREMENT 
& CONTROL

BDF Industries
Bock Energietechnik

Bucher Emhart Glass
Falorni Tech
Graphoidal Developments

GS - Glass Service

Horn

KYP Accesories

Novaxion
Pennekamp
Stara Glass

TEMPERING LINES

Pennekamp
Vidromecanica

Waltec Maschinen

THERMAL CLEANING 
SYSTEM FOR FURNACE

Stara Glass
Tecsiglass

THERMAL SHOCK 
TEST MACHINES

Vidromecanica

THERMOCOUPLES 
& ASSEMBLIES

Bock Energietechnik

Falorni Tech
Fives

GCG - Glass Consulting

Stara Glass

THERMO SHOCK 
TEST MACHINES

BDF Industries

TIN OXIDE 
ELECTRODES 
& CONNECTORS

Horn

Stara Glass
TECO Group

TRAINING 
SERVICES

AGR International Inc

TOOLS & EQUIPMENT

Bottero

Fives

Luben Glass

Stara Glass

TUBING LINES

Falorni Tech

Olivotto Glass Technologies

Stara Glass

TURNKEY PLANTS 
ENGINEERING 
& CONSTRUCTION

Amig - Ocmi - MT Forni

BDF Industries
Falorni Tech
EME
Glass Service
Horn

Olivotto Glass Technologies

Stevanato Group

Stara Glass
TECO Group

Waltec Maschinen

UV LAMPS

Graphoidal Developments

VACUUM PLANTS 
& ACCESSORIES

Pneumofore

VACUUM 
PUMPS

Pneumofore

VIAL AFTER 
FORMING 
MACHINES/LINES

Euromatic 

Moderne Mecanique

OCMI OTG

Pennekamp
Stevanato Group

VIAL 
FORMING 
MACHINES/LINES

Euromatic 

Moderne Mecanique

OCMI OTG

Pennekamp
Stevanato Group
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