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GPC is the largest glass manufacturing event in North America, attracting 
global manufacturers and suppliers to exchange innovations and solutions.  
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Tri-Mer

World Leader
in Glass Emissions Control

More installed systems than all other suppliers combined
Nearly a decade in glass: container, flat glass, tableware

www.tri-mer.com

The proven solution for air-fuel and oxy-fuel gas furnace emissions:
PM, NOx, SOx, HCl, HF, metals, mercury, hex chrome, dioxins/furans, VOCs, CO

Talk with Business Development Director Nick Evans, Booth 305, or call 989-627-1040
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Welcome to the 80th Conference on Glass Problems (GPC), an es-
sential forum for the exchange of ideas and a reliable meeting place for 
the glass manufacturing industry. We have designed the GPC to provide 
maximum value in support of your professional goals.

The leading trade association bridging glass segments, the Glass Manu-
facturing Industry Council (GMIC), in partnership with Alfred University, 
the leading American glass teaching and research institution, co-orga-
nize the conference, with programming direction provided by an active 
industry advisory board. 

GPC technical sessions address manufacturing issues, citing real world 
data from manufacturers and solutions providers. Additional value-rich 
resources are available, such as our two short courses on Refractories 
and on Fundamentals of Batch and Furnace Operations. The GMIC 
organized technical symposium, Sustainability in Glass Manufacturing, 
is presented as a full day session, which allows us to offer a deep dive 
into the topic.  The GPC is a technical conference, and the proceedings 
manuscripts are made available to attendees and for publication.

Nearly as valuable as what is learned in our technical sessions is, what is 
perhaps the best opportunity for glass manufacturing industry network-
ing and exhibiting in North America, where leading solutions providers 
come together with all segments of glass manufacturers at our social 
events, booth exhibits, hospitality salons and booths.

We are grateful for the sponsors who support the conference, for the 
time and effort of the conference organizers, and for you, the glass 
manufacturing industry professionals for which this conference is ded-
icated. We trust you will find the 80th Conference on Glass Problems a 
valuable and rewarding experience.

Bob Lipetz, MBA
Conference Director  

Glass Manufacturing Industry Council

S. K. Sundaram, PhD
Program Director 
Alfred University

Greater Columbus Convention Center Columbus, Ohio USA
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THANK YOU SPONSORS!
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GPC ADVISORY BOARD
Kenneth Bratton, Emhart Glass

Chris Bloom, Owens Corning

Weijian Chen, Libbey, Inc.

Eric Dirlam, Ardagh Glass

Uyi Iyoha, Praxair, Inc.

Bob Lipetz, GMIC

Larry McCloskey, Anchor Hocking

Glenn Neff, Glass Service USA, Inc.

Adam Polcyn, Vitro Architectural 
Glass

Jan Schep, O-I

S.K. Sundaram, Alfred University

Christopher Tournour, Corning, 
Incorporated

Phillip Tucker, Johns Manville

James Uhlik, TECO

Justin Wang, Guardian

PUBLICATION OF THE 80TH GPC PROCEEDINGS
Following the 80th Conference on Glass Problems, attendees will be emailed instructions with a link on how to download the 80th GPC proceedings.

WHO IS GMIC
The Glass Manufacturing Industry Council (GMIC) is a trade associa-
tion founded and funded by the glass industry to create opportuni-
ties to advance competitiveness and profitability across all manufac-
turing segments. GMIC includes among its members, representatives 
of container, fiber, flat, and specialty glass companies, as well as 
leading suppliers to the industry, research institutes, and industry 
experts. GMIC provides beneficial services to companies, includ-
ing enhancing companies’ business development and technical 
development, providing technical education, coordinating technical 
initiatives, providing industry intelligence, workforce development, 
and promoting the usage and image of glass products.

If you are a glass industry manufacturer, supplier, or research orga-
nization, and you are not presently a member, we encourage you to 
join GMIC now, as an effective means to further your strategic goals 
in the industry. Contact GMIC’s Executive Director, Bob Lipetz, for full 
information.

GMIC EXECUTIVE COMMITTEE
Executive Committee: Martin Goller, Corning, Incorporated, Presi-
dent; Keith Bagarus, RoviSys, Inc., Immediate Past President; Scott 
Cooper, O-I, Vice President; Andrew Richardson, Messer North 
America, Treasurer; Bob Lipetz, GMIC; Secretary

GMIC BOARD OF TRUSTEES
Ryan Bockbrader, Libbey, Inc.; Kenneth Bratton, Bucher Emhart 
Glass; Euan Evenson, Praxair, Inc.; Rod Gravley, Tri-Mer Corpora-
tion; Rob Hofman, RoMan Manufacturing; Aaron Huber, Johns 
Mansville; Marie Kistler, Air Products and Chemicals, Inc.; Lance 
Lemings, Gallo Glass; Brian J. Naveken, Toledo Engineering Co. 
(TECO); Glenn Neff, Glass Service; Bruno Purnode, Owens Corning; 
Rajiv Tiwary, Vitro Architectural Glass; Dave Ulmer, SORG Services 
USA

GMIC STAFF
Bob Lipetz, Executive Director
Donna Banks, Executive Assistant

CONTACT GMIC
550 Polaris Parkway | Suite 510 | Westerville, OH 43082
+1-614-523-3033 | info@gmic.org | www.gmic.org

GMIC MISSION
Facilitate, organize, and promote the interests economic growth and 
sustainability of the glass industry through education and coopera-
tion in the areas of technology and the environment.

ALFRED UNIVERSITY

The Kazuo Inamori School of Engineering at Alfred University (AU) is 
a leader in glass and ceramic education. Established in 1900 as the 
New York State School of Clayworking, the School has a long-standing 
history of providing industry a workforce well-educated in the man-
ufacturing of glass and ceramic materials. Today, the School offers BS 
and MS degrees in five disciplines: Biomaterials Engineering, Ceramic 
Engineering, Glass Engineering Science, General Materials Science 
and Engineering, and Mechanical Engineering as well as doctoral 
degrees in the materials disciplines.

The School also serves industry by advancing the forefront of ceram-
ics and glass research. In addition to maintaining an active portfolio 
of federally funded research, the faculty routinely collaborate with in-
dustry or projects ranging from fundamental research through prod-
uct/process development. Interactions with industry are conducted 
through the Center for Advanced Ceramic Technology (CACT) and 
the Center for High Temperature Characterization (CHTC). The CACT 
facilitates collaboration between industry and academia with the goal 
of creating economic impact for the CACT’s industrial partners. The 
CHCT is a user facility that provides researchers unparalleled access 
to equipment designed for characterizing materials in situ at high 
temperatures.

More information about the Inamori School of Engineering: http://
engineering.alfred.edu

Alastair Cormack, Professor Ceramic Engineering, Inamori School of 
Engineering , Alfred University

S.K. Sundaram, Inamori Professor of Materials Science and Engineer-
ing, Alfred University

The 81st Conference on Glass Problems October 26-29, 2020 | Columbus, Ohio 
The Exhibit and Technical Sessions will take place at the Greater Columbus Convention Center. 
The Hospitality Suites will be located across the street at the Hilton Columbus Downtown.

SAVE THE DATE



The leading edge 
of refractory technology
Emhart Glass System for feeder expendables.

R ATH, a worldwide ac tive producer and provider of high 
quality refractories, offers you its comprehensive product 
range for the glass industrial applications. Covering the 
entire process chain, we deliver refractor y and insulating 
materials for regenerator chambers, furnaces, distributors, 
forehearths and now – the original Emhart Glass System 
for feeder expendables.

Read more at www.rath-group.com/glass

Visit us at the 

Conference on 

Glass Problems

October 28-31, 2019 

Columbus, Ohio USA
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PROGRAM SCHEDULE
SUNDAY, OCTOBER 27, 2019
6 p.m.  GPC ADVISORY BOARD DINNER

MONDAY, OCTOBER 28, 2019
12 – 4:30 p.m. STUDENT PLANT TOUR –  
    OWENS CORNING NEWARK

SHORT COURSES
Columbus Hilton Downtown Hotel
FUNDAMENTALS OF BATCH AND FURNACE OPERATIONS   
Monday, October 28, 2019  | Noon – 5 p.m.
 Instructor: C. Philip Ross, President, Glass Industry Consulting  
 International (GICI)
The course is an introduction to the principles of commercial glass 
production employed in Batch & Furnace operations by US Glass 
producers. Raw Materials, Glass Technology & Properties, Melt-
ing Furnaces, and Environmental Issues will all be touched upon. 
Suggested attendees could be vendors or newer individuals to glass 
manufacturing seeking an introduction to the issues faced in glass 
production.

REFRACTORIES  
Monday, October 28, 2019  | Noon – 5 p.m.
 Instructor: Michel Gaubil, PhD, Director of Refractory Solutions  
 Engineering, SEFPRO
This training session will focused on process and product (both 
fused cast and sintered) for soda lime glass furnace (containers and 
flat glass). After presenting the main process characteristics, we 
will describe product family, properties and their application inside 
glass furnace.  We will also discuss the challenges for regenerators 
refractory material in term of thermal performances and corrosion. 
The training session will be divided in 3 parts:
 – Fused cast process and product for soda lime application  
 – Sintered process and product for soda lime application  
 – Refractory solution for glass furnace regenerators  

Noon – 5 p.m.  EXHIBITOR AND HOST SET UP
5 – 5:30 p.m.  STUDENT MEETING
5 – 11:00 p.m  HOSPITALITY SUITES

TUESDAY, OCTOBER 29, 2019   
8 – 8:45 a.m.  EXHIBITING 
8:45 – 9 a.m. OPENING REMARKS: PLENARY SESSION 
    – Bob Lipetz, MBA, Conference Director,  
     Glass Manufacturing Industry Council
    – S. K. Sundaram, PhD, Program Director,  
     Alfred University

9 – 10:30 a.m  TECHNICAL SESSION: PLENARY
Session Chairs: Bob Lipetz, MBA, Conference Director, Glass Manu-
facturing Industry Council and S. K. Sundaram, PhD,  
Program Director, Alfred University 

   9 — 9:30 a.m. Chandra Mangalagiri, Vice President Global  
    Engineering, Libbey, Inc. – Glass Industry  
	 	 	 	 Today:	Challenges	&	Opportunities 

  9:30 — 10:30 a.m. Ludovic Valette, Vice-President, Global  
    R&D, Owens-Illinois – The Need for  
	 	 	 	 Innovation	in	the	Glass	Continer	Industry

10:30 – 11 a.m. BREAK & EXHIBITING 
11 – 12:30 p.m. TECHNICAL SESSION: PLENARY
Session Chairs: Bob Lipetz, MBA, Conference Director, Glass 
Manufacturing Industry Council and S. K. Sundaram, PhD, Program 
Director, Alfred University

   11 – 11:30 a.m.  Hisashi Kobayashi, PhD, Senior Corporate  
    Fellow, Praxair, Inc. – Future of Oxy-Fuel  
	 	 	 	 Glass	Melting:	Oxygen	Production,	Energy	 
	 	 	 	 Efficiency,	Emissions	and	CO2 Neutral Glass 
	 	 	 	 Melting
  11:30 a.m. – 12 p.m.  Ashtosh Ganjoo, Research Associate, Vitro  
    Architectural Glass – Glass and Coated  
    Glass for Solar Energy
  12 – 12:30 p.m. Nisha Sheth, PhD, Research Engineer,  
    Vitro Architectural Glass – The	Peculiar	 
	 	 	 	 Wear	Behavior	of	Soda	Lime	Silicate	Glass	 
	 	 	 	 and	Its	Implications
12:30 – 2 p.m. LUNCH 
12:30 – 2 p.m. EXHIBITING 
2 – 4:30 p.m. TECHNICAL SESSION: MELTING AND  
    COMBUSTION
Session Chairs: Uyi Iyoha, PhD, Associate Director Business Devel-
opment, Praxair, Inc.; Jan Schep, Global Furnace Design Discipline 
Leader, Owens-Illinois, Inc.; and Justin Wang, Senior Process Engi-
neer, Guardian Industries 

  2 – 2:30 p.m. Jim Uhlik, Vice President of Technical Ser- 
    vices, Toledo Engineering Company, Inc. – A 
	 	 	 	 Glass	Problem	Solved 
  2:30 – 3 p.m. Marc Bernard, General Manager & Owner,  
    Bernard Bonnefond and Alain Dupuy,  
    Manager Bernard Bonnefond US  
    Subsidiary – Electric	Power	Adjustment	in	 
	 	 	 	 Glass	Furnaces	with	Varivolt	Transformer
  3 – 3:30 p.m. Michael Gallagher, PhD, Sr. Principal  
    Research Engineer, Air Products & Chemi- 
    cals, Inc. – Synchronized	Oxy-fuel	Boost	 
	 	 	 	 Burners	for	Zero-Port	Performance	Optimi- 
	 	 	 	 zation	in	Float	Glass	Melting	Furnaces			
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  3:30 – 4 p.m.  Wolf Kuhn, PhD, Senior Process Develop- 
    ment Expert, Fives Stein Limited by Fives in  
    Glass – Electric	Boosting	in	Hybrid	Furnaces	 
	 	 	 	 (Practical	Application	and	Limitations	of	 
	 	 	 	 Higher	Levels	of	Electric	Heat	Input)	
  4 – 4:30 p.m Erik Muijsenberg, H. P. H, Vice President,  
    Glass Service, Inc. – Carbon	Reduction	with	 
	 	 	 	 Super	Boosting	and	Advanced	Energy	 
	 	 	 	 Management	
4:30 – 5:30 p.m. EXHIBITING
5:30 – 7:30 p.m. FREE TIME
7:30 – 11 p.m. HOSPITALITY SUITES

WEDNESDAY, OCTOBER 30, 2019   
8 – 9 a.m.  EXHIBITING 
9 – 10:30 a.m  TECHNICAL SESSION: BATCH,  
    ENVIRONMENTAL, AND MODELING
Session Chairs: Phil Tucker, Principal Materials Engineer, Johns Man-
ville and Chris Tournour, Senior Glass Process Engineer, Corning Inc. 

  9 – 9:30 a.m.  Roger Barnum, Director, Jenike & Johanson,  
    Inc. – Designing	Furnace	Feed	Systems	 
    That Work 
   9:30 – 10 a.m. Jonathan Blevins, CFD Engineer, TECO –  
    Case	Study	–	CFD	Solves	Float	Furnace	 
	 	 	 	 Bottom	Hotspot	Problem		
  10 – 10:30 a.m.  Ruediger Margraf, Managing Director,  
    LUEHR FILTER GmbH – Bag Filter & Catalyst  
	 	 	 	 (SCR)	-	Does	this	Fit	Together?   
  10:30 – 11 a.m.  Brian J. Naveken, Furnace Design Engineer,  
    TECO – Cullet	–	Another	Step	Towards	 
    Glass Sustainability  
11 — 11:30 a.m. EXHIBITING
11:30 a.m. — 12:30 p.m.  TECHNICAL SESSION: REFRACTORIES 
Session Chairs: Larry McCloskey, Consultant, Anchor Hocking and 
Eric Dirlam, Director of Furnaces, Ardagh Group

  11:30 – Noon Pierrick Vespa, R&D Project Engineer  
    SEFPRO, Saint-Gobain SEFPRO – New	 
	 	 	 	 Tuckstone	Solution	for	Long	Life	Glass	 
	 	 	 	 Furnace	Superstructure	
  Noon – 12:30 p.m.  Rolf Weigand, PhD, Executive Director,  
    Ancorro GmbH – Optimizations	and	Energy	 
	 	 	 	 Savings	Especially	in	Container	Glass	Pro- 
	 	 	 	 duction	by	Using	a	Refractory	Coating
12:30 — 2 p.m. LUNCH 
12:30 — 2 p.m. EXHIBITING 

2 — 4 p.m.  TECHNICAL SESSION: SENSORS AND  
    CONTROL
Session Chair: Adam Polcyn, PhD, Associate Director, Glass Science 
and Technology, Manager, Vacuum Coatings R&D, Vitro Architec-
tural Glass and Glenn Neff, Vice President, Glass Service USA

  2 – 2:30 p.m.  Lieke de Cock, Team Lead Furnace Support, 
    CelSian Glass & Solar B. V. – Application	of	 
	 	 	 	 Advanced	Sensors	in	the	Glass	Industry	
  2:30 – 3 p.m.  Paulus Schreuders, Chief Executive  
    Officer, XPAR Vision B. V. – A	New	World	 
    of Glass Making!
  3 – 3:30 p.m.  Les Hutton, Technical Specialist –  
    Precious Metals, Johnson Matthey – High  
	 	 	 	 Performance,	High	Temperature	 
	 	 	 	 Thermocouple	Wire
  3:30 – 4 p.m. Mark Bennett, Glass Sector Lead, AMETEK  
    Land and Neil Simpson, Consultant,  
    Simpson Combustion and Energy, Ltd. –  
    Not	Just	A	Pretty	Picture	–	In-Furnace	 
	 	 	 	 Thermal	Imaging	
8 a.m. – Noon HOST TEARDOWN
2 — 4 p.m.  EXHIBITOR TEAR DOWN
4 — 5 p.m. GMIC MEMBER MEETING

THURSDAY, OCTOBER 31, 2019  
8 a.m. – 4 p.m.  GMIC SYMPOSIUM 
    Sustainability	in	Glass	Manufacturing

IN MEMORY OF MARK POWYS
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DESCRIPTION: Sustainability has many definitions, typically with 
at least three main aspects, Environmental, Economic, and Social/
Cultural.  This symposium will concentrate on sustainable glass 
manufacturing, defining “sustainable” as:  Available Batch Ma-
terials, Energy, Affordable Business Economics, Compatible with 
Process, and Safe for the environment, for manufacturing, and for 
the use of the products. 

SESSIONS: The Sustainability in Glass Manufacturing symposium 
will have four sessions, Environment, Energy, Technology, and 
Process.

AUDIENCE: Glass Manufacturers, Refractory and Equipment 
Suppliers, Raw Material and Energy Suppliers, Design Engineers, 
Process Engineers, Academics, and Glass Researchers, Technolo-
gy, Process Design, Analysis, and Improvement.

OBJECTIVES: The participants should come away from the sym-
posium with knowledge of the current state of glass manufactur-
ing technology and both the ongoing and anticipated developmen-
tal efforts to improve the sustainability of glass manufacturing.

SYMPOSIUM DIRECTOR: Bob Lipetz, MBA - Executive Director, 
Glass Manufacturing Industry Council

PROGRAM CHAIR: Brian J. Naveken, Furnace Design Engineer - 
Technical Group – Toledo Engineering Company, Inc. (TECO)

PROGRAM COMMITTEE 
 • Sutapa Bhaduri, Technology Strategist and Sustainability  
  Global Leader, O-I
 • Scott Cooper, Glass and Materials Science Group Leader –  
  R&D, O-I
 • Rod Gravley, Technology Director, CCS Systems – Tri-Mer  
  Corporation
 • Aaron Huber, Senior Manager, Furnace Research Group,  
  Process Technology – Johns Manville
 • Patrick Jackson, Director, Global Energy Management –  
  Corning, Incorporated
 • Mikael Le Guern, Business Development Manager,  
  Schneider-Electric
 • Erik Muijsenberg, Vice President – Glass Service, Inc.
 • Glenn Neff, Vice President – Glass Service USA
 • Nassreen Olang, R&D Leader, Corporate Product Stewardship  
  Leader – Owens Corning
 • C. Philip Ross, President - Glass Industry Consulting  
  International
 • Adam Tomaino, Senior Engineer/Refractory Materials and  
  Float Glass Production – Vitro Architectural Glass
 • Jeff Yigdall, Chief Technology Officer – Green City Glass

SYMPOSIUM SCHEDULE: 
8 – 8:15 a.m.    WELCOME – Bob Lipetz, Glass Manufacturing  
    Industry Council and Brian J. Naveken, TECO

8:15 – 9:45 a.m. SESSION I – ENVIRONMENTAL 
    C. Phil Ross, Program Chair
 8:15 – 8:40 a.m. Emissions	Considerations	&	Technologies	 
	 	 	 	 Overview	– C. Phil Ross, President, Glass  
    Industry Consulting  
 8:40 – 8:45 a.m. Q&A
 8:45 – 9:10 a.m. Towards	CO2 Neutral Glass – Production -  
    Andries Habraken, Project Manager -  
    Celsian  
 9:10 – 9:15 a.m. Q&A
 9:15 – 9:40 a.m. Science	Based	Targets – John Sottong,  
    Senior Asoociate - World Resources Institute 
 9:40 – 9:45 a.m. Q&A
 9:45 – 10:15 a.m. BREAK

10:15 – 11:40 a.m. SESSION II – ENERGY 
    Rod Gravley, Program Chair
 10:15 – 10:40 a.m. Waste	Heat	Extraction,	Risks	and	Rewards –  
    Aléssandro Monteforte – Tri-Mer  
    Corporation 
 10:40 – 10:45 a.m. Q&A
 10:45 – 11:10 a.m. Extracted	Heat	Utilization,	Rewards	–	Gary  
    Snedaker, Renewable and Conventional  
    Power Generation Solutions – Powerthermix  
    and Rod Gravley, Technology Director,  
    Tri-Mer Corporation  
 11:10 – 11:15 a.m. Q&A
 11:15 – 11:40 a.m. Energy	Reduction	Success	Stories	from	Other	 
    Industries – Bruce Bremer, President, Bremer  
    Energy Consulting Services 
11:40 a.m. – 12:40 p.m. LUNCH 

SUSTAINABILITY IN GLASS MANUFACTURING
A symposium organized by the Glass Manufacturing Industry Council

Thursday, October 31, 2019   |   Hilton Columbus Downtown   

GMIC is now accepting applications from higher  
education institutions for GMIC’s new grant program 
supporting student tours of glass manufacturing  
facilities. Deadline to apply for 2020 grants is  
November 4. Information at gmic.org/grants/.

GMIC PLANT TOUR GRANTS
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12:40 – 3:10 p.m. SESSION III – TECHNOLOGY 
    Adam Tomaino, Program Chair
 12:40 – 1:05 p.m. Economic	and	Sustainability	Considerations	 
	 	 	 	 of	All	Electric	and	Hybrid	Glass	Melters	 –  
    Erik Muijsenberg, Glass Service, Inc.
 1:05 – 1:10 p.m. Q&A
 1:10 – 1:35 p.m. All	Electric	Melting – Rene Meuleman, 
    Global Glass Industry Technical Lead -  
    Schneider Electric
 1:35 – 1:40 p.m. Q&A
 1:40 – 2:05 p.m Future	of	Hybrid	Melting	Furnaces	including	 
	 	 	 	 Economics – Edward Ferreira, Furnace Design  
    Engineer, TECO 
 2:05 – 2:10 p.m. Q&A
 2:10 – 2:35 p.m. All	Electric	Forehearths	and	Channels –  
    Brian Baker, Director Furnace Engineering,  
    Knauf Insulation and Mark Paeplow, Presi- 
    dent – KTG Systems, Inc.
 2:35 – 2:40 p.m. Q&A
 2:40 – 3:10 p.m. BREAK

3:10 – 4:40 p.m. SESSION IV – PROCESS 
    Jeff Yigdall, Program Chair
 3:10 – 3:35 p.m. Process	Discipline	–	Aligning	Production	 
    and Sustainability Goals – Jeff Yigdall, Chief  
    Technology Officer – Green City Glass
 3:35 – 3:40 p.m. Q&A
 3:40 – 4:05 p.m. Four	Major	Levers	for	Contribution	of	Glass	 
	 	 	 	 Industry	Decarbonization – Luc Jarry, Global  
    Market Director, Air Liquide and Chris  
    McCrea, Vice President Materials and Power  
    Market – Airgas, an Air Liquide Company 
 4:05 – 4:10 p.m. Q&A
 4:10 – 4:35 p.m. Low	Carbon	Fuels – Shrikar Chakarvarti,  
    Associate Director, Business Development & 
    Industrial Applications, R&D – Praxair, Inc.

4:40 – 4:50 p.m. CONCLUDING REMARKS 
    Brian J. Naveken, Furnace Design Engineer,  
    TECO
4:50 p.m. SYMPOSIUM ENDS  
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SECOND EDITION

SEGMENT EXPERT ANALYSIS

NEW!  Experts in container glass, float glass and fiberglass manufacturing segments analyze the data 
and discuss past, current, and future trends in the segments.

SPECIAL SECTION ON EMISSIONS REGULATIONS

A detailed and comprehensive survey of emissions regulations relevant to glass manufacturing in 
North America and Europe, along with recommended best available techniques.

– Production volumes
– Revenue volumes
– Market share by

segment
– Market share by region
– Capital expenditures
– Production facilities

– Employment & salaries
– Energy usage and cost
– Recycling analysis and

trends
– New! Glass end markets

data and trends
– Competitive industries

comparative analysis

– Operational data –
COGS, margin, payroll,
capital, etc.

– Operating ratios and
other relevant financial
and industry
benchmarks

– Historical trends
– Industry predictions

– Major manufacturing
company profiles

– Inventory turnover
– Plant utilization
– Research &

Development
– Value added
and other relevant metrics...

OVER 163 PAGES

Second Edition—detailed and comprehensive reference source for intelligence on the glass 
manufacturing industry produced by the Glass Manufacturing Industry Council

Comprehensive Data – Emissions Regulations Summary - Recycling
NEW! Expert Segment Analysis – NEW! Plant Lists & Contacts Spreadsheets

INDUSTRY DATA

Contained in the report are vital metrics broken out by glass manufacturing segments; float, fiber, 
container, and specialty glass, detailed as historical trends, industry predictions, graphs, tables, 
and analysis.

CONTACT LISTS

– US glass manufacturer list – Now available as a spreadsheet!
– US glass factory list – Now available as a spreadsheet!
– Supplier lists – alphabetical and by category

ORDER THIS VALUABLE RESOURCE TODAY 
DOWNLOAD ORDER FORM AT WWW.GMIC.ORG
Inquiries to: rwlipetz@gmic.org • 614-818-9423

THE GLASS MANUFACTURING INDUSTRY COUNCIL
GLASS MANUFACTURING INDUSTRY REPORT



11

HOSPITALITY HOSTS

GREATER COLUMBUS CONVENTION CENTER COLUMBUS, OHIO USA

Hospitality Booth & Salon Hosts Monday, October 28 |  5 – 11 p.m. 
Tuesday, October 29 |  7:30 – 11 p.m.

Takes place at the Hilton Columbus Downtown

Lower Level

Hospitality Booths

HB105 HB204

HB107 HB206

 HB205 HB304

 HB207 HB306

HB13HB12 HB14 HB15 HB16
H

B
11

Bellows B

Emerson Burkhart BHB105 HB204HB105 HB204

HB107 HB206

 HB205 HB304 HB205 HB304 HB205 HB304

 HB207 HB306 HB207 HB306 HB207 HB306

HB13 HB14

HB101   HB200 

HB103 HB202 

 HB201 HB300

 HB203 HB302

Emerson Burkhart A

Fuse Tech/Hot 
Tech Group

H
B
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HB103 HB202 HB103 HB202 

Bellows A
RHI

Bellows E
TECO

Bellows F
Air Products

HB301  HB303 HB305 HB307

HB12

SSOE
Engineering

HB15

ERTL
 Combustion

ADVANCED CONTROL SOLUTIONS, INC.
Booth #HB105, 401
As an integrator of advanced control system solutions, ACSI 
engineers are able to provide customers with quality techni-
cal engineering, system design, factory acceptance, installa-
tion supervision, commissioning services, and training. Our 
knowledge can be applied to Float, Fiber, Container, Table-
ware, Lighting, Tubing, and Specialty glass systems. Types of 
solutions we provide are DCS replacement, Process Mapping, 
Flexible Batching, Temperature Control, and Model Based 
Control.
8750 Resource Park Drive, Sylvania, Ohio 43560
Phone: +1-419-843-4820
www.acsitoledo.com

AIR PRODUCTS
Booth #Bellows F
Air Products is a global leading industrial gas supplier. Our 
proprietary oxygen enrichment and oxy-fuel technologies 
can help you increase production, lower fuel consumption, 
reduce emissions, extend furnace life, as well as improve your 
glass melting, refining and conditioning operations.
7201 Hamilton Blvd., Allentown, Pennsylvania 18195-1501
Phone: +1-800-654-4567
www.airproducts.com/glass

BASF CORP TEMPERATURE SENSING
Booth #HB103
BASF has been a leading provider of Temperature Sensing 
Products to the glass industry for more than 60 years. Our 
glass industry experience, coupled with dual breakthrough 
technology platforms, makes BASF uniquely qualified to 
provide critical temperature insights for increased process 
yields. BASF’s High Temperature Thermocouples and Exactus® 
Optical Pyrometers incorporate proprietary components and 
distinctive characteristics, which enable more profit by pro-
viding unique temperature measurement solutions for your 
process critical applications.
46820 Fremont Blvd., Fremont, CA 94538
Phone: +1-510-490-2150
www.catalysts.basf.com/tempsensing

CANTY
Booth #HB107
Using high temperature cameras to measure flame, level, 
width, temperature, GOB, onion, and other process applica-
tions. Fiberglass stream width and speed. Stone detection for 
molten glass. Knurl control to reduce waste.
6100 Donner Rd. Buffalo, NY 14094
+1-716-625-4227
www.jmcanty.com
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ERTL COMBUSTION
Booth #Emerson Burkhart A
ERTL Combustion is an industry leader in the design and 
fabrication of pipe trains, burners, valves and combustion 
components. Our competent staff and inventory strategy 
allow us to provide high quality service while maintaining 
short lead times. In addition to complete systems, we rebuild 
existing equipment for budget-sensitive projects. Founded in 
1996, ERTL is large enough to provide world-class products 
while maintaining personalized service and industry-leading 
responsiveness.
2316 Jefferson Street, Anderson, IN 46016
Phone: +1-765-622-9900
www.ertlcombustion.com

FLAMMATEC
Booth #HB202
FlammaTec, founded by STG and Glass Service in 2008, sup-
plies natural gas and oil delivery systems utilizing advanced 
burner technology for glass furnaces.
Over 4,000 burners have been installed on float, container, 
tableware and special glass furnaces. When replacing con-
ventional burners, FlammaTec’s advanced LoNOx burners 
improve heat transfer and efficiency, and lower emissions:
• Underport Gas Injector, Flex or Freejet
• Underport Gas/Oil Dual Injector, Flex or Freejet
• Underport Heavy Oil Injector
• Sideport Gas Injector, Flex
• New Oxy/Gas Burner
• Flat Free Jet Injector
Rokytnice 60, 755 01 Vsetin, Czech Republic
Phone: +420 571 498 566
www.flammatec.com

FOSBEL, INC.
Booth #HB304, HB306
Fosbel Provides Innovative Glass Furnace Maintenance 
Solutions. Fosbel offers a wide range of repair and inspection 
services and has conducted more than 2,500 repairs to virtu-
ally every type of glass furnace around the world. In addition 
to Ceramic Welding technology to repair refractory at operat-
ing temperature, Fosbel has also developed many innovative 
hot repair solutions including Port Floor Restoration, Checker 
Cleaning, Dual Crown Overcoating and Hot Bottom Repairs. 
Fosbel’s experienced engineers and technicians are familiar 
with almost any furnace condition, and repairs are conducted 
in an effective and efficient manner, providing improved ener-
gy efficiency while minimizing production downtime.
20600 Sheldon Road, Brook Park, OH 44142
Phone: +1-216-362-3900
www.fosbel.com

FRAZIER-SIMPLEX, INC.
Booth #HB101
Engineering design. Construction. Project management. 
Consulting.
436 East Beau Street, Washington, PA 15301
Phone: +1-724-225-1100
www.frazier-simplex.com

FUSE TECH/HOT TECH GROUP
Booth #Emerson Burkhart B
Fuse Tech’s core business is Ceramic Welding and Refractory 
Repair on both cold and hot furnaces. We also have equip-
ment to photograph inside the furnace for use in damage and 
operation evaluation. Through the use of high pressure water 
lasers, Fuse Tech is able to remove debris from port sills as 
well as the tops of checker packs, flues and tunnels. Hot Tech 
will help you with your Refractory and Operational Problems. 
Specializing in drilling, rebuilds, hot repairs, cold repairs, dia-
mond chainsawing, burner block replacements and overcoats. 
Fuse Tech/Hot Tech also is a source for Consulting on furnace 
and refractory problems.
3400 Silica Rd., Sylvania, OH 43560
Phone: +1-419-841-9323
www.fusetech.com

GLASS SERVICE
Booth #HB200
Glass Service (GS) is a leading global consultant for glass melt-
ing/conditioning furnace and forehearth design, control, op-
eration and troubleshooting. Glass Furnace Modeling (GFM) 
simulated design optimization software and Expert System 
ES IIITM automatic control provide cost savings. The high-res-
olution infrared/visual A-SENS camera, paired with ES IIITM, 
allows furnace operators to tap into Industry 4.0 standards. It 
provides fully automatic monitoring and control of tempera-
tures and the batch blanket (240 references worldwide).
GS labs analyze 2,000+ defects yearly, and offer melt testing 
utilizing basic and applied research. 
Headquartered in Czech Rep with offices in Netherlands, 
France, USA, Japan, China and Russia.
3340 SE Federal Highway, #200, Stuart, FL 34997 USA
Phone: +1-772-287-6061
www.gsl.cz/
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HARBISONWALKER INTERNATIONAL
Booth #HB11
HarbisonWalker International (HWI) provides the largest 
manufacturing capacity to the glass industry in North Amer-
ica. Over 85 years of research and development in the glass 
market have enabled us to pioneer innovative glass solutions. 
Every day around the world, our people and products stand 
up to the challenges and pressures of every job. Our world-
class refractory products perform to the highest degree. And 
by bringing intensity, reliability and passion to work every day, 
we’re able to provide superior value to our customers and 
their businesses.
1305 Cherrington Parkway, Suite 100, Moon Township, PA 
15108
Phone: +1-412-375-6600
www.thinkHWI.com

HENRY F. TEICHMANN, INC.
Booth #HB14, 605
Since 1947, Henry F. Teichmann engineering, technical 
service, purchasing, construction and project management 
teams have been committed to providing turnkey services for 
batch plants, complete glass plants, electric furnaces, con-
tainer glass furnaces, float glass furnaces, fiber glass furnaces, 
foam glass furnaces, sodium silicate furnaces, pressed glass 
melting services, hand glass processes, tableware and lighting 
products.
3009 Washington Road, McMurray, PA 15317
Phone: +1-724-941-9550
www.hft.com

HONEYWELL THERMAL SOLUTIONS
Booth #HB13
Honeywell Thermal Solutions offers the world’s most innova-
tive and comprehensive portfolio of thermal transfer, process 
control and cyber-secure connected solutions – from single 
products to complete engineered-to-order systems – for glass 
and other heavy industrial applications. HTS includes Hon-
eywell Combustion Controls, Honeywell Combustion Safety, 
Honeywell Combustion Service, Eclipse, Exothermics, Hauck, 
Kromschröder and Maxon.
1250 West Sam Houston Parkway South, Houston, Texas 
77042, USA
www.honeywellprocess.com/hts

LILJA CORP.
Booth #HB205, HB207
Lilja Corp. is an assertive leader in industrial and glass furnace 
construction. Our managers, supervisors and craftsman are 
known industry wide for their high standards, performing 
quality work, meeting project schedules and a commitment 
to a safe working environment. We are a full service general 
engineering contractor, specializing in the construction of 
processing, manufacturing and warehousing facilities, glass 
melting furnaces and all related systems and industries. Lilja 
Corp. has been serving the needs of the glass industry for 
over 35 years, with offices located in the U.S. and Canada.
229 Rickenbacker Cr., Livermore CA 94551
Phone: +1-925-455-2300
www.liljacorp.com

MAGNECO/METREL, INC.
Booth #HB307
MMI has developed a family of refractory monolithic prod-
ucts referred to as Metpump for Glass Furnace Applications. 
MMI’s unique cement free colloidal silica bonded monolithic 
refractory products offer an alternative to traditional refrac-
tory technology used in the glass furnace. Metpump products 
can be used in cold or hot applications for emergencies or 
scheduled maintenance for full construction, major repair, 
cold partial repair, hot repairs and precast, prefired, ready to 
use ceramic shapes.
223 W. Interstate Rd., Addison, IL 60101 USA
630-543-6660
www.magneco-metrel.com

PRAXAIR, INC.
Booth #HB204, HB206
Praxair, a Linde company, offers a full range of industrial gases 
and technologies that may enable substantial fuel savings, in-
crease your productivity and prolong your furnace campaigns.
Praxair’s OPTIMELT™ thermochemical regenerator system can 
help recover waste energy by converting fuel into hot syngas, 
allowing you to use 20% to 30% less fuel to melt glass com-
pared to oxy-fuel and air-fuel furnaces.
Praxair also offers OPTIFIRE™ wide flame burners. These 
burners generate highly luminous, wide flames that enhance 
heat transfer to the melt and reduce the number of burners 
required. The low momentum flames minimize alkali volatil-
ization and reduce particulate emissions. When integrated 
with Praxair’s OPTIFLO₂™ vacuum pressure swing adsorption 
oxygen generation technology, significant savings in electricity 
consumption can be achieved.
10 Riverview Dr., Danbury, CT 06810, USA
Phone: 1-800-PRAXAIR
www.praxair.com/glass
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RHI MAGNESITA
Booth #Bellows A
RHI Magnesita is the new global leading supplier of high-
grade refractory products, systems and services. With a 
vertically integrated supply chain, from raw materials to 
refractory products and full performance-based solutions, 
RHI Magnesita supplies to a wide range of industrial markets, 
including the glass industry. Our experienced and dedicated 
team provides commercial and technical expertise in the glass 
industry, ready to serve the glass producers of the world in all 
market segments.
3956 Virginia Avenue, Cincinnati, OH 45227 USA
Phone: +1-513-527-6178
www.rhimagnesita.com

ROVISYS
Booth #HB301, HB303, 102
Global system integrator with 30 years of experience. RoviSys 
executes projects for manufacturers on float, display, contain-
er, fiber, specialty and ceramic processes. We are platform 
independent, offering solutions on all control or data plat-
forms. Our services include design/engineering, electrical 
and installation supervision, and onsite commissioning/start-
up and training. RoviSys provides services in all major process 
areas: batch house, hot/cold end, business layer (MES/ERP/
reporting/analytics) and IT.
1455 Danner Drive, Aurora, OH 44202
Phone: +1-330-995-8103
www.rovisys.com

SALAS O’BRIEN
Booth #HB12
Salas O’Brien is an employee-owned facility planning, design, 
construction management, and commissioning firm with 
offices across the United States. No matter how complex your 
project, we’ll engage our deep technical expertise to deliver 
an imaginative, best-fit solution.
2751 Tuller Parkway, Dublin, Ohio 43017 USA
Phone: 614-459-0424
www.salasobrien.com

SEFPRO
Booth #HB201, HB203, HB300, HB302
SEFPRO is glad to support glassmakers’ success by delivering 
top quality refractory products and services that give you the 
advantage. Thanks to our worldwide network and outstand-
ing innovation power, you can trust us for meeting your ever 
evolving needs. Tell us about your projects – working togeth-
er, we can and will make the difference!
9200 Shelbyville Road, Suite 531, Louisville KY 40222
Phone: +1-502-329-7605
www.sefpro.com

SELAS HEAT TECHNOLOGY COMPANY
Booth #HB15
Selas Heat Technology Company specializes in process heating 
equipment, components for a multitude of industries, and 
designs and manufactures complete heating solutions and 
burner hardware for all segments of the glass industry. From 
Oxygen and Air Fuel for the melter and forehearth, to state-
of-the-art pre-mix systems, Selas can provide and support 
combustion systems globally. 
11012 Aurora Hudson Road, Streetsboro, OH 44241, USA
Phone: 1-267-832-7211
www.selas.com

SSOE ENGINEERING
Booth #Bellows B
SSOE Group is the project delivery firm for your engineering 
and construction management needs. SSOE’s glass experience 
spans 50 years and five continents, working with glass manu-
facturers on every type of glass plant project. Our capabilities 
include batch house, furnace, production line, packaging, 
utilities and environmental. From container glass, to specialty 
glass, fiberglass, and float glass, our experienced staff apply 
their knowledge and familiarity to come up with innovative 
solutions.
1001 Madison Avenue, Toledo, Ohio 43604
Phone: 567-218-2234
www.ssoe.com

TANAKA KIKINZOKU KOGYO K.K.
Booth #HB305
Tanaka Kikinzoku Kogyo is a Japan-based precious metal man-
ufacturer. We have obtained the leading share in the Asian 
market for more than 135 years. TANAKA provides special 
platinum materials that are able to withstand harsh operating 
conditions to a variety of high-grade glass manufacturers such 
as LCD glass, optical lenses, glass fiber, etc.
Phone: +81 3-5222-1321
PGM Products Company, 7-3, Marunouchi 2-chome, Chiyo-
da-ku, Tokyo 100 6422, Japan
www.tanaka.co.jp/english/

TOLEDO ENGINEERING CO., INC.
Booth #Bellows E, 601
Toledo Engineering Co., Inc. (TECO) is a group of companies 
serving the worldwide primary glass industry since 1927. 
TECO has in-depth knowledge of the entire glass manufactur-
ing operation, designing, modeling and building all types of 
glass melting furnaces (regenerative, recuperative, oxy-fuel 
and electric melters) for all glass types, including soda lime, 
borosilicate, alumina silicate, sodium silicate, etc.  This pro-
vides our many repeat customers worldwide with the Lowest 
Total Cost of Ownership.
3400 Executive Parkway, P.O. Box 2927, Toledo, Ohio 43606  USA
Phone: +1-419-537-9711
www.teco.com
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ADVANCED CONTROL SOLUTIONS, INC.
Booth #401, HB105
As an integrator of advanced control system solutions, 
ACSI engineers are able to provide customers with quality 
technical engineering, system design, factory acceptance, 
installation supervision, commissioning services, and train-
ing. Our knowledge can be applied to Float, Fiber, Container, 
Tableware, Lighting, Tubing, and Specialty glass systems. 
Types of solutions we provide are DCS replacement, Process 
Mapping, Flexible Batching, Temperature Control, and Model 
Based Control.
8750 Resource Park Drive, Sylvania, Ohio 43560
Phone: +1-419-843-4820
www.acsitoledo.com

ENTRANCE from 
Battelle Grand 

North

Tuesday, October 29 | 8 – 9 a.m. 
   10:30 – 11 a.m.
   12:30 – 2 p.m.
   4:30 – 5:30 p.m.

Wednesday, October 30 | 8 – 9 a.m.
   10 – 10:30 a.m.
   12 – 1:30 p.m.

ENTRANCE from
Battelle Grand 

North

80th Conference on Glass Problems
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AIRPRO FAN & BLOWER CO.
Booth #604
AirPro Fan & Blower Company specializes in industrial 
fan technology. We design and manufacture fans to ser-
vice process air needs for glass plants and other indus-
trial applications. With a customer-focused approach, 
AirPro can help with new fan equipment, repair/refur-
bish of existing fans, field service, and expedited fans 
and/or fan parts for crisis situations and unplanned plant 
outages.
P.O. Box 543, Rhinelander, WI 54501
Phone: 715-365-3267
www.airprofan.com
www.airproducts.com/glass

ALLSTATES REFRACTORY CONTRACTORS LLC
Booth #204
Allstates Refractory Contractors, LLC is a full service industri-
al process general contractor serving the glass, metals and 
petrochemical industries. We have the best safety record 
in our market segment and currently have three licensed 
safety professionals on staff to assure our customers of our 
commitment to a safe work environment. Our staff is highly 
regarded as experts in the online repair of melting and heat 
treatment furnaces and ovens.
P.O. Box 256, Waterville, Ohio 43566
Phone: 419-878-4691
www.allstatesrefractory.com

AMERICAN CERAMIC SOCIETY
Booth #608
The American Ceramic Society is the leading professional 
membership organization for ceramic and glass mate-
rials scientists, engineers, researchers, manufacturers, 
plant personnel, educators, and students. The Society 
serves more than 10,000 members worldwide.
550 Polaris Parkway., Ste. 510, Westerville, Ohio
Phone: +1-866-721-3322
www.ceramics.org

AMERICAN GLASS RESEARCH
Booth #306
Independent Testing, Training and Analytical Services that 
solve glass problems.
603 Evans City Road Butler, PA USA 16001
Phone: +1-724-482-2163
www.americanglassresearch.com
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AMETEK LAND
Booth #3
AMETEK Land has been manufacturing precision measurement 
instrumentation since 1947. We are specialists in infrared 
non-contact temperature measurement for the glass industry. 
From single point pyrometers to thermal linescanners to pro-
cess thermal imaging cameras, AMETEK Land provides innova-
tive total temperature measurement capabilities.
150 Freeport Road, Pittsburgh, PA USA 15238
Phone: +1-412-826-4467
www.ametek-land.com

ANHUI SINO-REFRACTORY TECHNOLOGY CO., LTD.
Booth #412
Anhui Sino-Refractory Technology Co., Ltd. (AFR),with advanced 
production equipments, testing devices and technology, is a 
hi-tech enterprise fully dedicated to high grade fused-cast refrac-
tory, monolithics and silica-based energy saving materials. It has 
over 60-years production experience in fused refractories includ-
ing AZS 33, 36, 41 and AFR-M (Fused α-β Alumina). Main prod-
ucts are exported to over 30 countries and regions. Welcome to 
visit AFR! We try our best to satisfy you!
No. 1358, Xingzhong Road., National Hi-tech Zone
Bengbu City, Anhui Province, China 233010
Phone: +86 552 3517888
www.sinoafr.com

ANTONINI S.R.L.
Booth #106
Antonini s.r.l. is an Italian company specialized, from over 
70 years, in annealing and decorating lehrs, tempering lines, 
mould preheating ovens and other accessories for the hol-
low glass industry. Designers, manufacturers, suppliers and 
installers of annealing and decorating lehrs, also special lehrs 
for glass blocks, toughening and car head lamps.
USA exclusive Agent: Argent Enterprises Inc
Phone: +1-724-499-5800 | aeinc@windstream.net
Via Medaglie d’Oro della Resistenza 2 Empoli 50053 (Fl) Italy
Antonini phone: +39 0571 93221
www.antoninisrl.com

BATCH HOUSE, LLC
Booth #503
Batch House LLC is a global, full service design/build company 
dedicated to the batching and material handling process of 
a glass plant. Our services include complete turnkey batch 
plants, equipment, fabrication as well as process, safety and 
silica audits. Our team can provide engineering, fabrication, 
equipment, construction, construction management and com-
missioning services. Services includes all disciplines, civil/struc-
tural, mechanical, process, electrical and process controls.
5195 Hampstead Village Center Way, New Albany, OH 43054, 
USA
Phone: +1 614-600-1850
www.Batchhouse.com

BORTON-LAWSON
Booth #406
Borton-Lawson, a full-service, multi-disciplinary engineering 
firm has been providing solutions in the glass industry since 
1994. Our projects have ranged in size from full furnace 
rebuilds to upgrades or replacements of ancillary systems. 
Our design and construction support services encompass all 
facets of engineering including civil, structural, refractory, 
electrical, mechanical, automation, environmental, surveying, 
and procurement and construction administration services. 
Our High-Value Process Approach and use of the latest 3D 
laser scanning and design technologies make Borton-Lawson 
the right choice to add full-service engineering support to 
your project team.
613 Baltimore Drive, Suite 300, Wilkes-Barre, PA 18702
Phone: +1-570-821-1999
www.borton-lawson.com

BRAINCUBE
Booth #414
Braincube is the industry leader in IIOT solutions that con-
nect and empower the entire manufacturing process. Apps 
provide end-to-end recommendations on any product, line or 
manufacturing process, giving you immediate optimizations, 
all of which are then scaleable to all areas of your factory.
30 Danforth Street, Suite 207, Portland, Maine 04101, USA
Phone: +1-978-689-5143
www.braincube.com

C.B. MECHANICAL LLC & PART FOR LEHRS LLC
Booth #104
C.B. Mechanical LLC and Part for Lehrs LLC provides highly 
efficient services to the glass manufacturing industry with 
expertise in full turnkey installations. We install, rebuild, 
repair, and service all types of Decorating and Annealing 
Lehrs, Antonini, Bowman, Pennekamp JJ Day, Old Emhart, 
and Surface Combustion. We also provide all Lehr-associated 
components including but not limited to: Cold-end finish, 
Single line, AP5 (coating hoods), Controls, Instrumentation, 
Utility gas and electric mold ovens. We can provide services 
for Forming (IS machines). As your top certified OEM supplier,  
C.B. Mechanical and Part for Lehrs provides parts globally for 
all makes of lehrs, this includes all burners and burner repair.
521 North Plum Street Albany IN 47320, USA
Phone: 1-765-321-2011
www.partforlehrs.com
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CELSIAN GLASS & SOLAR BV
Booth #311
CelSian Glass & Solar B.V. is a technology and knowledge provid-
er to the glass & solar market. Our products and services aim to 
deliver value to the glass manufacturing chain in the areas of:
 • Furnace support
 • Process optimization
 • Knowledge transfer
Zwaanstraat 1, Building TZ, Eindhoven, noord brabant 5651 
CA, Netherlands
+31 40 2490100
www.celsian.nl

CEMTEK INSTRUMENTS, INC.
Booth #10
Cemtek Instruments is a leading supplier of high preci-
sion, reliable and professionally engineered gas analyzers 
for a wide range of monitoring applications. In the field of 
Continuous Emissions Monitoring Systems (CEMS) our focus 
is on engineering, sales and services that offer solutions to 
environmental challenges.
We bring a unique blend of analytical expertise to every pro-
ject and solve difficult applications that existing technology 
does not address.
1750 Brielle Avenue, unit B-2, Ocean Twp, NJ 07712, USA
Phone: +1-919-796-8715
www.cemtekinstruments.com

CHIZ BROS. REFRACTORY AND INSULATION 
SPECIALISTS
Booth #602
Chiz Bros. offers a wide range of stock and custom refractory 
and insulation products to meet customer needs. As a Unifrax 
Distributor, our warehouse is fully-stocked with ceramic fiber 
blankets, board, paper, ropes and modules. In the glass industry, 
Chiz Bros. specializes in insulation board and blanket back up, 
as well as a full range of Silica-based products. In addition, Chiz 
Bros. can help with fabricated insulation panels and heat shields.
2117 Lincoln Blvd., Elizabeth, PA 15037
Phone: 412-384-5220
www.chizbros.com

CLARAGE/TWIN CITY FAN
Booth #402
Together, Clarage and Twin City Fan offer a wide variety of air 
handling equipment to the glass making industry. We design and 
manufacture industrial fans that range from 1/2 hp to over 15,000 
hp and are able to repair or replace existing fans on site. With a 
track record of handling documentation heavy projects, provid-
ing emergency replacements to reduce shutdowns, and working 
alongside customers to provide the right solution, Clarage and 
Twin City Fan are ready to meet your air handling needs.
5959 Trenton Lane North, Plymouth, MN 55442, USA
Phone: +1-763-551-7600
www.clarage.com

COSA XENTAUR
Booth #309
COSA Xentaur combines the strength of over 30 years of 
COSA Instruments sales, service and application support and 
experience with Xentaur Corporation’s innovative measure-
ment solutions. Its portfolio ranges from dew point measure-
ment solutions, analytical laboratory equipment, WOBBE and 
BTU analyzers. As a reliable partner, COSA Xentaur creates 
trustful relationships to help its customers in virtually all 
industries to be more successful in implementing innovative 
measurement solutions.
4140 World Houston Parkway, Ste. 180, Houston, TX 77032
Phone: +1-713-947-9591
www.cosaxentaur.com

DSF REFRACTORIES & MINERALS LTD.
Booth #505
DSF Refractories & Minerals Limited, established in 1892 in 
the Derbyshire Peak District, is the largest shaped refractory 
manufacturer in the U.K. Recognised as one of the world’s 
leading suppliers of bonded refractories to the glass industry, 
products include a wide range of high alumina refractory 
bricks and shapes based on mullite, andalusite, chamotte, 
bauxite, spinel and pure alumina. Shapes are manufactured 
by pressing or casting techniques, which are then high fired 
to give optimum properties in service. The company has a 
highly knowledgeable Sales and Technical team with a deter-
mination to provide the best solution for our customers.
Friden, Newhaven, Nr Buxton, Derbyshire, SK17 0DX UK
Phone: +44 1629 636 271
www.dsf.co.uk

DURA TEMP CORPORATION
Booth #411
Dura Temp is an industry-leading supplier of hot ware han-
dling solutions for glassmakers worldwide. From the gob 
forming area through the lehr loader, Dura Temp offers 
superior materials, quick-change parts and assemblies, and 
technical experience that allow glassmakers to achieve opti-
mum results in the hot end. Dura Temp is also the authorized 
distributor of SEFPRO Expendable Items in the United States 
and Canada.
949 S. McCord Road, Holland, OH 43528, USA
Phone: +1-419-866-4348
www.duratemp.com
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DYNICS INC.
Booth #408
Dynics is a U.S. based industrial computer manufacturer and 
provider of industrial network security and plant floor visualiza-
tion solutions for manufacturing and process industries. The ICS 
Defender platform features deep packet inspection for Ethernet 
I/P and Modbus TCP industrial protocols. Dynics Proview software 
is built on the .NET platform and features the latest WPF graphics.
620 Technology Dr., Ann Arbor, Michigan 48108
Phone: +1-419-346-0047
www.dynics.com

EDWARD ORTON JR. CERAMIC FOUNDATION, THE
Booth #506
The Edward Orton Jr. Ceramic Foundation manufactures 
pyrometric products and thermoanalytical instruments. In 
addition, the Foundation operates an independent material 
testing laboratory specializing in refractory, glass, whiteware, 
and advanced ceramic materials.
6991 Old 3C Highway, Westerville, OH 43082
Phone: +1-614-895-2663
www.ortonceramic.com

EUROTHERM BY SCHNEIDER ELECTRIC
Booth #404
Eurotherm by Schneider Electric is a global manufacturer of 
instrumentation, automation systems, and services designed 
for the efficient operation of industrial processes. Since 
1965, the Eurotherm brand has provided specialized process 
and power control solutions for the glass industry, which in 
combination with Schneider Electric portfolio offer a one-
stop automation and power shop for glass manufacturers. 
Learn more about our EPowerTM Controller and EPackTM com-
pact SCR power controller ranges.
44621 Guilford Drive. Suite 100 Ashburn, Virginia 20147 US
Phone: 703-724-7300
www.eurotherm.com/glass-manufacturing-process-solutions

F.I.C. (UK) LIMITED
Booth #312
F.I.C. is the leading technology supplier in melting and condi-
tioning of ultra, high quality glass, with proven designs of all 
sizes of electric furnaces and electro-boost systems. We have 
extensive experience in the TFT and cover glass markets as 
well as float glass, ‘E’ glass fibre and all specialist glasses such 
as borosilicate, high alumina and zero alkali glasses. We can 
supply all types of electrodes including tin oxide and molybde-
num and associated holders and electrical connection systems. 
Our High ‘Q’ holder has a removable waterway and our Maxi 
‘Q’ holder is designed to operate continuously in molten glass 
above 1600°C, and are ideal for top electrode systems as well 
as on-the-run replacement for competitors failed holders
Longrock Industrial Estate, Penzance, Cornwall, TR20 8HX UK
Phone: +44 (0) 1736366962
www.fic-uk.com

FIVES IN GLASS
Booth #8
Fives in Glass is a leading supplier of engineering solutions 
for high quality melting and thermal conditioning for all 
types of glass. We design, manufacture, install, commission 
and service glass plant and equipment tailored to your spe-
cific needs.
With over 100 years of experience in a wide range of glass 
processes and applications all over the world, we can provide 
a complete range of services. We provide full support and 
training for your teams, on our equipment, to assist with 
your full-scale glass production needs.
We are part of the Fives, an industrial engineering group, 
who design and supply machines, process equipment and 
production lines for the world’s largest industrial groups. The 
group has over 8,300 employees worldwide and an annual 
turnover in excess of $2 billion.
4A Churchward, Southmead Park, Didcot, Oxon, OX11 7HB, UK
Phone: +44 1235 811 111
Glass.fivesgroup.com

FREMONT, A KURITA COMPANY
Booth #609
Fremont-Kurita is a global company, delivering customer 
focused Water Treatment programs. We deliver results 
through our innovative chemical products, detail oriented 
services and excellent customer service. We offer state-of-
the-art and patented technologies to get to the bottom of 
your most challenging water treatment issues. Additionally, 
Fremont-Kurita supplies engineering, design and equipment 
services to maximize operating efficiencies and reduce our 
customers’ overall environmental impact.
4400 Valley Industrial Blvd. N., P.O. Box 67, Shakopee, MN 
55379-0067
Phone: +1-952-445-4121

GEA GROUP
Booth #109
GEA offers a variety of integrated designs and technolo-
gies for glass furnace emissions. We take a plant-specific 
approach to custom design the optimal solution for each par-
ticular site. With decades of experience across several indus-
tries, we utilize various filtration techniques for particulate 
removal and dust transport. For SO2 and other acid gases, 
GEA provides several scrubbing techniques using a variety of 
configurations and reagents. NOx removal can be provided 
in conjunction with particulate removal, with the flexibility to 
increase removal rates for future considerations if desired.
9165 Rumsey Road, Columbia, MD 21045
Phone: +1-410-997-8700
www.gea.com
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GLASS MANUFACTURING INDUSTRY COUNCIL (GMIC)
Registration Area
GMIC is a trade association of the glass industry that includes 
among its members, representatives of all four sectors: Flat, 
Container, Fiber and Specialty Glass Companies as well as 
leading suppliers to the industry, research institutes and 
industry experts. Our goal is to promote the interests and 
growth of the glass industry.
550 Polaris Parkway, Suite 510, Westerville, OH 43082
Phone: +1-614-523-3033
www.gmic.org

GLASSWORKS HOUNSELL
Booth #314
Global suppliers of batch charging and wetting systems for 
all types of furnaces and glasses. With more than 40 years 
in this field and 1200 machines worldwide, we are both 
experienced and innovative. Additionally we also provide 
electrodes and ancillary equipment used in electric melting 
of high quality glasses. Combine all this with our skill set as 
specialist precision engineers and any customisation require-
ments are easily achievable.
Park Lane, Halesowen, West Midlands B63 2QS, UK
+44 1384560666
www.glassworkshounsell.co.uk

HALDOR TOPSOE
Booth #409
Global regulations have reduced the permissible levels of par-
ticulate and hazardous gas emissions, making compliance cost-
ly and requiring companies to make substantial investments in 
pollution control technologies. Our TopFrax™ catalytic ceramic 
filters are the first in the world to introduce a combined pro-
cess for removal of NOx, SOx, VOC, CO, dioxin, acid gases and 
particulate matter, enabling customers to meet increasingly 
stringent regulations in a cost-effective way.
17629 El Camino Real, Houston, TX 77058, USA
Phone: +1-281-228-5000
www.topsoe.com

HENRY F. TEICHMANN, INC.
Booth #605, HB14
Since 1947, Henry F. Teichmann engineering, technical ser-
vice, purchasing, construction, and project management 
teams have been committed to providing turnkey services 
for batch plants, complete glass plants, electric furnaces, 
container glass furnaces, float glass furnaces, fiber glass fur-
naces, foam glass furnaces, sodium silicate furnaces, pressed 
glass melting services, hand glass processes, tableware, and 
lighting products.
3009 Washington Road, McMurray, PA 15317
Phone: +1-724-941-9550
www.hft.com

HERAEUS
Booth #301
Heraeus specializes in the manufacture of platinum, gold, 
iridium, and specialty metal parts for the glass industry. With 
over 150 years of experience in precious metals and world-
wide operations, Heraeus has the capability to provide the 
highest quality products in the most sophisticated designs. 
Items include stirrers, liners, electrodes, crucibles, cladding, 
and other custom designed parts, in high strength alloys and 
grain stabilized materials, specifically designed for glass man-
ufacturing. All of our products are backed by our expertise 
and world-class technical support.
Heraeusstr. 12-14, 63450 Hanau, Germany
Phone: 201-647-8672
www.heraeus.com

HOLLAND MANUFACTURING CORP.
Booth #202
Since 1973, the Holland Manufacturing Team has been 
working toward our vision to be the most innovative, cus-
tomer-driven refractory shapes provider in the industry. 
Although relatively new to the glass market, Holland’s repu-
tation for high quality and performance is quickly spreading 
throughout all segments of the industry. Our carefully engi-
neered refractory compositions – and proprietary ISO-Tuff 
Manufacturing Process – allow us to produce shapes with 
exceptional aesthetic qualities, impressive physical proper-
ties and adherence to very tight dimensional tolerances.
P.O. Box 261, South Holland, IL 60473, USA
Phone: +1-708-849-1000
www.hollandmanufacturing.com

HORN GLASS INDUSTRIES AG
Booth #303
At its location in Plößberg, Germany, HORN Glass Industries 
AG plans and builds glass melting technology and turn-key 
plants for the float and container glass industry.
With more than 135 years expertise in the construction of 
glass melting furnaces, HORN is well known as specialist in 
the glass industry. However, over many years Horn has con-
tinued to extend its capabilities and has grown from being a 
glass melting furnace builder into one of the leaders of the 
industry in turnkey operation.
Bergstrasse 2, 95703 Ploessberg, Bavaria, Germany
Phone: (+49) 9636-9204 0
www.hornglass.com/en
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HOTWORK USA
Booth #1
Worldwide supplier of glass furnace heating, expansion con-
trol supervision, regenerator sulfate burnout, glass draining 
with hot water recycling, wet cullet filling, furnace cooldowns 
and hold hots, and electronic crown rise monitoring. The 
only continuous operating Hotwork heatup company since 
1965 and proud sponsor of The Phoenix Award Committee.
223 Gold Rush Rd., Lexington, KY, 40503 USA
Phone: +1-859-276-1570
www.hotwork.com

ISRA VISION
Booth #107
ISRA VISION is a globally leading supplier of optical solutions 
for 3D machine vision and surface inspection. ISRA inspec-
tion systems precisely and reliably inspect your glass line, 
from hot to cold end. They measure both distortions and 
glass flatness, immediately detecting any defects in the glass 
or changes to the thickness and tension. You can resolve 
defects quickly while maximizing production efficiency.
4470 Peachtree Lakes Drive, Duluth, Georgia 30096, USA
Phone: +1-248-499-6468
www.isravision.com/glass

JADCO MANUFACTURING, INC.
Booth #413
JADCO Manufacturing, Inc. is an ISO-certified provider of 
premium wear products to combat even the most severe 
impact and abrasion challenges. In addition, our world-class 
Fabrication Services deliver innovative, superior results…no 
matter how custom, complex, or demanding your require-
ment. Our CHROMEWELD, chromium-carbide overlay plate 
(offered in multiple chemistries), stands up to the toughest 
abrasion wear conditions; our QT-PLUS® wear steel outlasts 
commodity AR wear steel 3-5 times.
PO Box 465, Zelienople, PA 16063
Phone: +1-724-452-5252
www.jadcomfg.com

JENIKE & JOHANSON
Booth #310
Jenike & Johanson is the world’s leading company in pow-
der and bulk solids handling, processing, and storage tech-
nology. Over the past 55 years, we’ve tested over 13,000 
unique powders and bulk solids and worked on more than 
7,500 projects, giving our team the broadest real-world and 
in-depth experience in the industry to address a wide variety 
of bulk material handling and engineering needs.
400 Business Park Dr., Tyngsboro, Massachusetts, 01879, USA
Phone: +1-978-649-3300
www.jenike.com

JOHNSON MATTHEY
Booth #203
We offer a complete range of precious metal solutions to 
the glass industry. From platinum and iridium fabrications 
through to our proprietary ACT™ coating, we are able to 
positively influence both the efficiency of your process and 
the quality of your glass. As well as exceptional products, we 
offer unparalleled technical expertise, ensuring you achieve 
your goals in the most demanding of industries.
1401 King Road, West Chester, PA, 19380, USA
Phone: 1-610-648-8014
www.matthey.com/markets/glass

LAHTI GLASS TECHNOLOGY OY
Booth #603
Lahti Glass Technology Oy is one of the leading suppliers 
of glass raw material handling systems. A member of Zippe 
Group of Companies.
Lahti Glass Technology Oy serves the producers of:
 • Float glass, flat and figured glass
 • Container and tableware glass
 • Insulation and reinforcement fiberglass
 • Solar glass / low iron glass
 • Flat screen, TV and other technical glass
 • Borosilicate and water glass, and other special glass 
  by supplying
 • Complete batch plants and cullet systems
 • Weighing, dosing and mixing systems and components
 • Control systems and components
 • Cullet return systems
 • Plant modernizations and control system upgrades
Ahjokatu 4A,15801 Lahti, Finland
Phone: +358 400 352 605
www.lahti-glass.fi

LDX SOLUTIONS f.n.a. DUSTEX
Booth #6
LDX Solutions is a global supplier of air pollution control 
(APC) solutions. Our experienced staff designs engineered 
systems, under the Dustex® and Geoenergy® brands, that 
control Particulate Matter, Heavy Metals, Acid Gases, and 
NOx. Our technologies for the glass industry: include High 
Temperature Pulse-Jet Filters utilizing Ceramic or Catalytic 
Filter Elements, Dry Sorbent Injection (DSI) Systems, Wet 
Electrostatic Precipitators (ESPs), Regenerative Thermal 
Oxidizers (RTOs), and SNCR systems.
60 Chastain Center Blvd. NW, Suite 60, Kennesaw, GA 30144 USA
Phone: +1 770-429-5575
www.LDXsolutions.com/
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L.G.P. INTERNATIONAL, LLC
Booth #501
Laboratory of Glass Properties specialized on precise meas-
urements of glass and melt properties for more than 50 
years. Since 2002, we provide various glass testing services 
under business name L.G.P. International. In addition to 
measurements of high-temperature IR absorption, viscosity, 
density, CTE, surface tension, and other physical properties 
we perform development of high-performance glasses for 
different applications (glass-to-metal seals, high-strength 
fibers and sheets, low-DK fibers, IR-transparent glasses, thin-
wall containers).
Mathematical modeling of glass forming processes is an 
important area of our interest.
5041 Payne Ave., Dearborn, MI 48126
Phone: +1-248-444-2289
www.glass-properties-lab.com

LHOIST NORTH AMERICA
Booth #207
Lhoist is a leading supplier of calcium based products for 
batch feed and air pollution control. Sorbacal® engineered 
hydrated lime sorbents are designed for air pollution control 
applications, and designed for glass production. Sorbacal® 
is a highly reactive sorbent for SO2, SO3, HCl, HF and Se 
removal, yielding reduced dosages and disposal than other 
hydrated limes. Due to engineered particle and chemical 
properties, Sorbacal® sorbents are proven in ESP, fabric filter, 
and ceramic filter applications. Lhoist can provide low cost 
injection equipment for trials, acid gas, data analysis, and 
application experts to identify and implement an optimized 
air pollution control solution.
5600 Clearfork Main Street, Suite 300, Fort Worth, Texas 
76109, USA
Phone: +1-917-541-0723
www.lhoist.com

LUOYANG DAYANG HIGH-PERFORMANCE MATERIAL 
CO. LTD.
Booth #4
Leading Chinese Fused Cast Materials Manufacturer, 10,000 
tons /year salable products of AZS 33, AZS 36, AZS 41, α-β 
Alumina, and Fused high Zirconia in 88% and 95%
Songzhuang Development Zone, Mengjin, Luoyang, Henan, 
P.R.China 471121
Phone: +0086-379-6707-1191
www.refractory-dy.com

MCGILL AIRCLEAN, LLC
Booth #9
McGill AirClean has over 50 years experience engineering, 
manufacturing, and installing air pollution contol equipment. 
In the glass industry alone, we have over 250 installations 
worldwide controlling many different pollutants such as par-
ticulates, heavy metals, acid gases (SOx, HCl, HF, and Boron), 
VOCs, and NOx. Our products and services include dry and 
wet electrostatic precipitators, fabric filter systems (including 
catalytic filters), spray dry and dry injection acid gas scrub-
bers, regenerative thermal oxidizers, DeNOx reactors (SCR), 
mobile testing services, and parts and service.
1777 Refugee Road, Columbus, OH 43207
Phone: +1-614-829-1200
www.mcgillairclean.com

MIXER SYSTEMS, INC.
Booth #206
Mixer Systems is an American manufacturer of four types of 
mechanical batch mixers for the glass, refractory and ceramic 
industries. Located near Milwaukee, Wisconsin U.S.A., we 
have supplied over 3900 projects in 51 different countries 
worldwide since 1945. The planetary mixer works like an egg 
beater and provides excellent mixing action for difficult to 
mix applications when thorough dispersion is critical to the 
end product. The turbin mixer is a low profile, pan mixer that 
features angled mixing paddles that mix around a circle for a 
constant, intensive mixing action. The horizontal shaft mixer 
is a paddle/spiral blade mixer that is lower cost and lower 
maintenance than the pan mixers. The twin shaft mixer has 
twin, horizontal shafts with multiple mixing paddles per 
shaft. It is a very intensive mixer with cycle times as little as 
60 seconds and discharge times of 5-10 seconds.
190 Simmons Avenue, PO Box 10, Pewaukee, WI 53072  USA
Phone: +1-262-893-5315
www.mixersystems.com

MONOFRAX LLC
Booth #405
For over 70 years, Monofrax has provided reliable refractory 
solutions for manufacturers of container, flat and special-
ty glass. We understand our customers’ unique technical 
problems and concerns. While much has changed, our name 
continues to represent product quality, innovation, perfor-
mance, reliability, and consummate customer service.
1870 New York Avenue, Falconer, NY 14733 USA
Phone: +1-716-483-7200
www.monofrax.com
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MOTIM FUSED CAST REFRACTORIES LTD.
Booth #105
Motim Fused Cast Refractories Ltd.is recognized as a world lead-
er producing fused cast AZS and alumina refractories and refrac-
tory castables. Our products are used in the glass manufacturing 
furnaces distributors/refiners as well as forehearths. More than 
95% of our turnover is from export sales. Our traditional mar-
kets have been Western and Central Europe, but we are present 
with our products and expanding in all continents of the world.
U.S.A. exclusive Agent: Argent Enterprises Inc.
Phone: +1-724-499-5800 | aeinc@windstream.net
Timföldgyári ut 9-13. Mosonmagyaróvár, 9200, Hungary
Phone: +36 96 574 100
www.motim.hu

NALCO WATER, AN ECOLAB COMPANY
Booth #5
Nalco Water is the global leader in process and utility water 
treatment including batch wetting optimization technolo-
gy and services. We utilize our expertise and innovation to 
partner with our customers to save water, reduce energy 
consumption, protect assets, and improve process opera-
tions. Our highly trained site engineers will work with you to 
develop an effective engineering solution that meets your 
corporate cost, production, and sustainability goals.
1601 West Diehl Road, Naperville, IL 60563
Phone: +1-331-237-2692
www.ecolab.com/nalco-water

OPTRIS INFRARED SENSING, LLC
Booth #208, 210
Optris is a world leader in remote infrared temperature meas-
urement with an extensive line of pyrometers and thermal 
imaging systems for glass applications. Optris will feature our G7 
thermal imaging camera which has been spectrally optimized for 
glass temperature measurement. Our new PIXConnect software 
produces high resolution thermal images using a special line scan 
function that allows the camera to look through small spaces to 
identify subtle thermal variations across the glass sheet.
200 International Drive, Suite 170, Portsmouth, NH 03801, USA
Phone: (603) 766-6062
www.Optris.com

PANERATECH, INC. – SMARTMELTER
Booth #214
PaneraTech, Inc. – SmartMelter is one of the most innova-
tive sensor technology companies in the world, developing 
unique solutions that far surpass expectations. We are pio-
neers in developing the SmartMelter solution that measures 
and visualizes residual furnace wall thickness and identifies 
early stage glass penetration into the insulation for preven-
tive maintenance and furnace life optimization.
4125 Lafayette Center Drive, Suite 200, Chantilly, VA 20151 USA
Phone: +1 703-719-9666
www.smartmelter.com

PARKINSON-SPENCER REFRACTORIES LTD.
Booth #103
Parkinson-Spencer Refractories Ltd. is a leading supplier of 
refractories and engineered solutions for the container glass 
industry. By combining our refractory manufacturing capabil-
ities and our engineering and design capabilities, we are able 
to design, manufacture and supply the complete package for 
the glass conditioning process.
Products include:
 • Forehearth and distributor refractories.
 • Forehearth channel blocks in zircon-mullite
 • Dense bonded alumina glass contact blocks for the  
  distributor or refiner.
 • Feeder expendable refractories.
 • Forehearth and distributor systems.
 • Forehearth and distributor combustion systems.
 • Forehearth and distributor control systems.
 • Cord Dispersal Systems.
U.S.A. exclusive Agent: Argent Enterprises Inc.
Phone: +1-724-499-5800 | aeinc@windstream.net
Holmfield, Halifax, West Yorkshire UK HX3 6SX, UK
PSR Phone: +1-44-1422-254472
www.parkinson-spencer.co.uk

PLANSEE USA
Booth #201
Plansee is known for strong refractory metals and is the larg-
est fully integrated partner for the glass industry. We pro-
vide glass melting electrodes, stirrers, nozzles and glass tank 
reinforcements made from our own high purity molybdenum 
and tungsten powders which result in higher glass quality 
and lower cost of ownership.
The purity of our powders combined with our forging pro-
cess create course, closed grains which reduce creep and 
fight corrosion providing longer operation.
115 Constitution Blvd., Franklin, MA 02038
Phone: +1-508-553-3800
www.plansee.com/en/index.html

PYROTEK
Booth #211
Improve quality and pack rates, lower costs and narrow your 
vendor base with Pyrotek, a global company based in North 
America. Pyrotek offers an entire line of custom products 
for glassware handling. They include expendable refractory 
feeder parts, glass bending and tempering stainless steel 
cloths and tapes, I.S. machine parts, shear blades, stacker 
bars, sweep-outs, transfer wheel parts, take-out holders with 
DuPont™ Vespel® inserts and more. Visit us at booth 211 to 
learn more.
705 West 1st Avenue, Spokane, WA USA 99201
Phone: +1-717-240-4186
www.pyrotek.com/glass
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RATH GROUP
Booth #304
The RATH Group, a worldwide active producer and provider 
of high quality refractories, offers a comprehensive product 
range for the glass container industry including regenerator 
chambers, furnaces, distributors, forehearths, and the origi-
nal Emhart Glass System for feeder expendables.
Walfischgasse 14, Postfach 42, Vienna A-1015, Austria
+43/1/5134427-2110
www.rath-group.com

REFRACTARIOS ZEDMEX
Booth #607
Refractarios Zedmex, SA de CV is a Mexican private com-
pany, founded in 1979 with the objective of manufacturing 
special refractory parts and materials using high technology 
materials. As a result of its development, the company has 
achieved a significant market share in the Mexican refractory 
industry and continues to grow in the supply of materials 
and parts in the global refractory consumer market.
Galeana 415 ote., El Lechugal, Santa Catarina, NL 66376, 
Mexico
Phone: +52 (81)83-36-35-95
www.zedmex.com.mx

ROVISYS
Booth #102, HB301, HB303
Global system integrator with 30 years of experience. 
RoviSys executes projects for manufacturers on float, dis-
play, container, fiber, specialty and ceramic processes. We 
are platform independent, offering solutions on all control 
or data platforms. Our services include design/engineering, 
electrical and installation supervision, and onsite commis-
sioning/startup and training. RoviSys provides services in all 
major process areas: batch house, hot/cold end, business 
layer (MES/ERP/reporting/analytics), and IT.
1455 Danner Drive, Aurora, OH 44202
Phone: +1-330-995-8103
www.rovisys.com

SAFETY CONTROLS TECHNOLOGY (SCT)
Booth #313
Safety Controls Technology, Inc. (SCT) provides safety and 
health services for glass demolition and rebuild sectors, 
including clients that have requirements to comply with 
local, state or federal regulations. SCT is a Woman-Owned 
Business Enterprise delivering comprehensive Occupational 
and Environmental Engineering consulting services to both 
the public and private sectors.
6993 Pearl Road, Middleburg Heights, OH 44130
Phone: +1-216-502-1507
www.sct.us.com

SHANGHAI PRECISION DOSING AND WEIGHING 
SYSTEM CO., LTD.
Booth #407
A leading supplier in China, qualified and accepted by many 
international manufacturers too, for high-quality batch 
plant, factory Cullet return system, recycling Cullet process 
plant, waste fiber treatment system, as well as modification/
upgrading the existing batch plant, providing complete engi-
neering, equipment supply, installation supervision, commis-
sioning and maintenance service.
4F, Bldg. A, No. 968 Guanghua Rd., Xinzhuang Industrial Park, 
Shanghai, China 201108
Phone: +86-21-64891607
www.shpws.com

SIEMENS
Booth #606
Siemens is The Global Leader in electrification, automation, 
and digitalization; providing software and hardware technol-
ogies that transform the entire value stream of glass manu-
facturing, from Product Design through Cold End, helping our 
customers realize a Digital Enterprise. In addition, Siemens’ 
expertise in distributed energy, helps glass manufacturers 
develop and execute energy management strategies that will 
reduce energy spend while improving power quality, resilien-
cy and reliability.
585 Slawin Court, Mt. Prospect, IL 60056 USA
Phone: +1-224-200-8391
www.new.siemens.com/global/en/markets/glass-industry.html

S.I.G.MA. S.R.L.
Booth #7
With two manufacturing facilities, S.I.G.MA. GROUP is spe-
cialized in the production of refractory materials for the glass 
industry since 1990 and operates today on the five conti-
nents selling abroad more than 85% of its production.
Thanks to continuous investments, SIGMA GROUP has 
improved already widely used products like the specially 
grooved tube, the bonded high alumina for channel blocks, 
and a high grade mullite, as well as engineered a new struc-
tural design for the regenerator chambers.
Via delle Grigne, 12/A, 20070, Locate Varesino (CO) Italy
Phone: (033) 182-3195
www.sigmaref.it
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SOCIETY OF GLASS TECHNOLOGY (SGT)
Booth #110
The Society of Glass Technology (SGT) exists to serve people 
who are interested in the production, properties or uses of 
glasses, whether from a commercial, aesthetic, academic or 
technical viewpoint. It is a non-profit-making organisation 
serving a worldwide membership, publishing journals and 
text books, organising meetings, symposia and conferences 
on glass related topics, coordinating the activities of special 
interest groups and technical committees, and providing a 
communication framework geared to the needs of the glass 
community. The SGT holds Furnace Solutions in Stoke on 
Trent in early June every year.
Society of Glass Technology (SGT), 9 Churchill Way, 
Chapeltown Sheffield S35 2PY, UK
Phone: +0114 2634455
www.sgt.org

SORG USA
Booth #403
The SORG Group, through their member companies can sup-
ply turnkey installations and equipment from raw material 
delivery through the glass gob worldwide. This includes all 
aspects of the furnace lifetime cycle, from sustainable designs, 
construction, services, repairs, through demolition at the end 
of the campaign. SORG through EME, Nikolaus Sorg GmbH & 
Co. KG, and SKS delivers Made In Germany solutions to all sec-
tors of the glass industry. Our latest products include the LoM 
burners (Low Momentum, Low Maintenance oxy-fuel burners) 
and the updated 340S+ forehearth system.
SORG Services USA, Inc., 5813 Monroe Street, #377, Sylvania, 
OH, 43560 USA
Phone: +1-724-366-6513
www.sorg.de

SOUTHWIRE
Booth #308
A leader in technology and innovation, Southwire Company, 
LLC is one of North America’s largest wire and cable pro-
ducers. Southwire and its subsidiaries manufacture building 
wire and cable, metal-clad cable, portable and electronic 
cord products, utility products, OEM wire products and engi-
neered products. In addition, Southwire supplies assembled 
products, contractor equipment and hand tools. For more on 
Southwire please visit www.southwire.com
One Southwire Drive, Carrollton, GA 30119
Phone: +1-717-887-2401
www.southwire.com

SPECIAL SHAPES REFRACTORY COMPANY, INC
Booth #302
Special Shapes Refractory Company (SSRCO) is a family- 
owned business that manufactures specialized, engineered 
pre-cast refractory shapes utilizing SSRCO developed refrac-
tory mixes for use in the Glass Industry. We offer grinding 
and finishing services, quick turn-around times for emer-
gency repairs, and with our co-op partners, we can provide 
refractory solutions that assist our customers for either “hot 
or cold” repairs. As we move into our 30th year, SSRCO is 
still continuing to work on refractory developments, both in 
refractory material and shape designs, that will continue to 
help our customers compete in the Global Market.
1100 Industrial Blvd., Bessemer, AL 35022
Phone: +1-205-424-5653
www.specialshapesrc.com

SPECIALTY RONDOT
Booth #410
Specialty Rondot, a Groupe Rondot company, specializes 
on servicing the container glass industry through the supply 
of unique products and customized engineering solutions. 
The product range comprises of products manufactured by 
Groupe Rondot companies such as Graphoidal, Sheppee 
International, Rondot and Sonicam, as well as complimentary 
products from external Principals such as Pennine Industrial 
Equipment and Heat-Up. Experienced sales engineers are 
available to visit customers and discuss.
30 Montgomery Street, Suite 240, Jersey City, NJ 07302
Phone: +1-201-616-9301
www.specialtyrondot.com

TAIYO NIPPON SANSO CORPORATION (TNSC)
Booth #2
For more than 40 years, TNSC has developed advanced oxy-
gen combustion technologies in various industries with hun-
dreds of successful installations and operations.
Our “Innova-Jet” system can reduce fuel consumption by 
40% while reducing emissions.
Our “Innova-Jet Swing” is an oxygen-enriched burner for 
innovative preheating processes that will improve heat area 
expansion and it has no mechanical moving parts.
Phone: +1-81-551-42-4734
TNSC,Toyo Bldg., 1-3-26 Koyama, Shinagawa-ku, Tokyo 142-
8558, Japan
www.tn-sanso.co.jp/en/index.html
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TEMPSENS
Booth #209
Tempsens Instruments is one of the largest providers of 
Temperature Sensors Solutions for all process industries 
including Glass Industry since 1976. The Headquarters is 
based in India and with manufacturing facilities in Germany 
& Indonesia and Sales office in U.S.A. and U.A.E. Tempsens is 
specialized in design and manufacture of high precision tem-
perature sensors for various applications in Glass Industries. 
We are serving all Glass companies in India and export to 
more than 70 countries worldwide.
B-188A, Road No. 5, M.I.A. Madri, Udaipur, Rajasthan 
313003, India
Loehestrasse 37, 53773 Hennef, Germany
2402 Valleydale Rd., Birmingham, Alabama 35244, USA
Phone: +91 294 3057727 / +49-2242-8703-22 / 
 +1-201-539-1672
www.tempsens.com

TOLEDO ENGINEERING CO., INC.
Booth #601, Bellows E
Toledo Engineering Co., Inc. (TECO) is a group of companies 
serving the worldwide primary glass industry since 1927. TECO 
has in-depth knowledge of the entire glass manufacturing oper-
ation, designing, modeling and building all types of glass melting 
furnaces (regenerative, recuperative, oxy-fuel, and electric melt-
ers) for all glass types, including soda lime, borosilicate, alumina 
silicate, sodium silicate, etc. This provides our many repeat cus-
tomers worldwide with the Lowest Total Cost of Ownership.
3400 Executive Parkway, P.O. Box 2927, Toledo, Ohio 43606  USA
Phone: +1-419-537-9711
www.teco.com

TRI-MER CORP.
Booth #305, 307
The Tri-Mer system design and catalytic filters are the combi-
nation with a long-term track record on glass emissions, with 
over nine years of operating history on float, container, and 
tableware plants. No other system has undergone almost a 
decade of evolution and improvement. Currently three dozen 
glass furnaces are meeting regulatory requirements with the 
Tri-Mer system. Particulate (PM), SO2, HCl, metals, and NOx 
are removed in a single all-in-one system. Acid gases such 
as SO2, HCl, and HF are treated with integrated dry sorb-
ent injection. NOx is destroyed by nanobits of SCR catalyst 
embedded in the filter walls in conjunction with integrated 
ammonia injection. Tri-Mer offers turnkey services: design 
engineering, in-house manufacturing, integrated controls, 
CEMs, mechanical/electrical/civil installation, commissioning, 
and power generation options. Technical Field Services, the 
ace team of Tri-Mer field professionals, provides unequaled 
service support and executes custom maintenance agree-
ments. Tri-Mer is the largest supplier of ceramic filter sys-
tems in the world, with more installed filters than all other 
suppliers combined.
1400 Monroe St., Owosso, MI 48867, USA
Phone:  989-723-7838
www.tri-mer.com

UMICORE AG & CO. KG (PLATINUM ENGINEERED 
MATERIALS)
Booth #212
We are a global technology leader for either cast-or FKS® 
Platinum materials-based comprehensive, tailor-made engi-
neered solutions. We support key players in major industries 
to reach the best possible performance with their production 
processes regarding the platinum component – being it for 
special glass melting and forming, fiber glass melting and 
forming, or ammonia oxidation.
Umicore AG & Co. KG
Platinum Engineered Materials
Division Jewellery & Industrial Metals
Rodenbacher Chaussee 4
63457 Hanau, Germany
+49 6181 595272, Fax +49 6181 5975272
www.umicore.com
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VESUVIUS
Booth #502
Vesuvius is a community of experts. Present around the 
world, we deliver solutions to our customers to improve 
their efficiency. The services we offer encompass design and 
engineering, products and operations management. Our 
global network of plants brings us within reach of our cus-
tomers, serving them in real time, with the capacity and flex-
ibility they need to respond to their markets’ demands.
753 Enterprise Rd., PO Box 1656, Dillon, SC 29536 USA
Phone: 843-774-6026
www.vesuvius.com/en/index.html

WEAR-CONCEPTS, INC.
Booth #108
Wear-Concepts is a specialty manufacturer, supplier and install-
er of wear-resistant and material flow improvement products 
for your material handling systems. Wear-Con provides impact/
sliding abrasion-resistant, corrosion/sticking-resistant solutions 
including wear plates, pipe and elbows, ceramics, wear com-
pounds and a multitude of unique solutions to reduce your 
downtime and help you get the most from your equipment. 
Wear Specialists are available to listen, consult and advise you.
2845 E. Heartland Drive, Liberty, Missouri, 64068 USA
Phone: +1-816-587-1923
www.wearcon.com

WILCOX ENVIRONMENTAL ENGINEERING
Booth #504
We are a unique assembly of science professionals passion-
ate about providing sustainable services. Wilcox has decades 
of experience with industry to meet regulatory standards 
for air emissions. The Air Analysis Division has successfully 
completed stack testing for automotive facilities, refineries, 
iron and steel foundries, asphalt plants, agricultural facilities, 
utility companies, landfills, and other municipal and manu-
facturing facilities.
1552 Main Street, Suite 100, Speedway, IN 46224, USA
Phone: +1-317-472-0999
www.wilcoxenv.com

ZIRCAR CERAMICS, INC.
Booth #205
 ZIRCAR Ceramics’ high temperature ceramic fiber products 
bring significant utility to challenging glass making problems. 
Products feature low thermal conductivity, 1825C refracto-
riness, corrosive environment stability and low particulate 
generation. Products include stocked standard boards, blan-
kets, papers, cements and coatings. Our Engineered Products 
Dept., 6 CNC milling centers and 40+ years’ experience 
designing and building custom engineered insulation and fur-
nace chambers help make better glass.
100 N. Main St., Florida, NY 10921 USA
Phone: 845-651-6600
www.zircarceramics.com

ONLINE GPC CONFERENCE EVALUATION
Help us improve the value of the Conference on 
Glass Problems by filling out the online 
evaluation. 
Thank you for participating in the 80th 
Conference on Glass Problems. We trust that 
you found this conference valuable. We are 
continually striving to improve the quality of  
the conference. 
Please go to the website address below for this brief 
conference evaluation.
https://www.surveymonkey.com/r/80_GPC_attendees

Thank you for taking the time to provide your feedback on  
the conference.

Online Conference Evaluation  
(for exhibitors only)
If you presented a daytime exhibit booth at the 
80th Conference on Glass Problems, we would 
appreciate your feedback to help us continue 
to improve the exhibiting opportunity.  (This survey is for 
exhibitors only.)
Please go to the website address below for this brief evaluation.
https://www.surveymonkey.com/r/80_GPC_exhibits

Thank you for taking the time to provide your feedback on 
conference exhibiting.

Online Conference Evaluation (for 
hospitality suites hosts only)
If you presented a hospitality booth or salon 
at the 80th Conference on Glass Problems, 
we would appreciate your feedback to help 
us continue to improve the opportunity. (This survey is for 
hospitality suite hosts only.)
Please go to the website address below for this brief evaluation.
https://www.surveymonkey.com/r/80_GPC_hospitality
Thank you for taking the time to provide your feedback on hospitality 

suite hosting.

WE APPRECIATE YOUR FEEDBACK
Sincerely,

Bob Lipetz, MBA
Conference Director
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Roger Barnum, Director, Jenike & Johanson, Inc. | Scott Clement, 
Senior Project Engineer, Jenike & Johanson, Inc.

Designing	Furnace	Feed	Systems	That	Work	
Furnace feed systems include several important components, 
including delivery equipment from the batch house, a day or surge 
bin, a feeder controlling bin discharge and a furnace charger (which 
may be combined or separate items), as well as optional processing 
units such as a wetting screw. These systems typically rely on gravi-
ty flow of the mixed batch material and given their proximity to the 
furnace ambient temperatures can cause hard buildup in any areas 
that are stagnant. In addition, stagnant areas tend to accumulate 
one or more batch ingredients preferentially due to segregation, 
which can give rise to variations over time as the material is re-
covered. As a result of these aspects, the flow performance of the 
system is of considerable interest. Physical properties of the mixed 
batch, including cohesive strength and wall friction, characterize 
flow behaviors, and hence should be used as a basis for design. 
Hopper features such as shape, angles, outlet size, materials of 
construction and surface finish can be specified to achieve the 
desired outcome. Mass flow is when flow occurs along the hopper 
walls and is the preferred discharge pattern for these applications 
since it greatly reduces the potential for a range of problems. Wear 
resistant materials can be utilized in the construction of the equip-
ment to prolong its life. Geometric and operational details of the 
feeder downstream of the bin can have a strong influence on its 
flow behavior, and hence need to be factored into the overall de-
sign. This paper will describe the design process in detail, including 
the typical links between lab test results and feature determination. 
Examples will be provided, showing problematic and successful 
arrangements in comparison.

Mark Bennett, Glass Sector Lead, AMETEK Land | Neil Simpson, 
Consultant, Simpson Combustion & Energy Ltd | S. Fiona Turner, 
Physics Section Manager, AMETEK Land | John Naughton, Techni-
cal Director, Allied Glass Containers Ltd.

Not	Just	A	Pretty	Picture	–	In-Furnace	Thermal	Imaging
The development of AMETEK Land’s in-furnace thermal imaging bo-
rescope, NIR-B Glass, has taken the glass industry from manual single 
temperature measurements at minimum 20-minute intervals to 
325,000 continuous automatic temperature measurements. Initially 
developed as a fixed continuously operating thermal imager on a fur-
nace, it is now being installed temporarily in peep sites and used for 
furnace thermal surveys. By installing the NIR-B Glass in existing peep 
sites it is possible to look at most of the internal furnace superstruc-
ture. An instantaneous thermal image during a non-firing reversal is 
sufficient to identify several problems with the refractory which may 
not be obvious by optical inspection alone. In soda lime applications 
the ability to identify areas of silica refractory temperature below 
1388°C shows where NaOH can condense. A refractory temperature 
below 1000°C would suggest a hole! By using the NIR-B Glass small 
ratholes have been identified as part of thermal survey prior to being 
visible. Whilst the preceding is a focus on furnace asset protection 
there are clear additional benefits from an NIR-B Glass thermal survey 
for plant and personnel safety, staff training, validation of CFD models 
and general troubleshooting for quality and/or combustion. 

Marc Bernard, General Manager, Bernard Bonnefond | Alain  
Dupuy, General Manager, Variable Voltage | Mehdi Zmirli,  
Research & Development, Bernard Bonnefond  

Electric	Power	Adjustment	in	Glass	Furnaces	with	Varivolt	 
Transformers
Use of electric power increases in glass melting. There are several 
technologies available to adjust electric power delivery in glass 
melters: off-load or on-load transformers, SCR (Silicon Carbide 
Rectifiers) or IVR (Induction voltage regulators) and VARIVOLT. 
BERNARD BONNEFOND founded in 1925 in France is the only 
manufacturer of VARIVOLT in the world. Since 1968, more than 
1700 VARIVOLT have been delivered, and more than 1300 are used 
in glass industry. Every year BERNARD BONNEFOND manufactures 
between 70 and 90 VARIVOLT, of which 80% are sold to glass pro-
ducers and glass engineering companies.

As an electromechanical device based on transformer technology 
the VARIVOLT main advantages are: stepless variation of delivered 
power through stepless control of the secondary voltage, high effi-
ciency, high power factor and long lifetime. The limitations of these 
advantages however is a slower power adjustment time which 
may not be adequate on some special applications requesting very 
frequent power adjustments or/and. very short reaction time.

This is the reason why BERNARD BONNEFOND developed some 
new options to allow for more frequent power variations and dras-
tically reduce the reaction time of the VARIVOLT through:

 – Frequency drive on motor

 – Addition of Variable Reactor on the secondary side.

Frequency drive allows using full speed of the variation when the 
voltage is far from the set point and low speed when approach-
ing. This solution can easily be implemented on existing or new 
installations.

Variable reactor, designed for 5 to 10% of the maximum voltage, 
installed in series with the VARIVOLT allows making a Vernier regu-
lation around the set point without consequences on the VARIVOLT 
itself. The advantages of the VARIVOLT remain. The number of 
changes on the VARIVOLT is not impacted. The power or current 
regulation is immediate.  This variable reactor can be added on 
existing system and can be by-passed easily.

CONCLUSIONS:

Although VARIVOLT power adjustment is suited for all type of 
glasses processed in the glass industry (E glass, Composite fibers, 
container glass etc...) BERNARD BONNEFOND can propose techni-
cal solutions to improve power adjustment frequency and reaction 
time on existing or new VARIVOLT UNITS on.
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Jonathan Blevins, CFD Engineer, TECO | Andries Habraken, Team 
Leader Process Optimization, CelSian

CFD	Solves	Float	Furnace	Bottom	Hotspot	Problem
During the latter stages of one of Cardinal’s furnace campaigns, 
two areas of significant bottom wear were being managed by water 
sprays. The true extent of the problem was discovered at shutdown 
inspection. At the two given locations, the paving had eroded, and 
the glass had penetrated into the flux. TECO was commissioned to 
look into the driving force for the high wear and to find a solution. 
CFD was used for the study. The numerical model showed that the 
combination of the glass flows, and glass depth resulted in higher 
bottom refractory temperatures that accelerated wear, confirming 
what was seen. Parametric studies on cooler design as a short-
term solution and refiner glass depth as a long-term solution were 
carried out. Bottom temperatures, glass velocities and glass quality 
indices were used to evaluate the results. The best cooler design 
was immediately implemented. The deeper refiner design was 
implemented at future rebuilds.

Lieke de Cock, (Ir.), Team lead Furnace Support, CelSian Glass & 
Solar B.V. | Anne-Jans Faber, PhD, Senior Scientist, CelSian Glass & 
Solar B.V.

Application	of	Advanced	Sensors	in	the	Glass	Industry	
The availability of advanced sensors, next to thermocouples, 
in industrial glass melting furnaces is a prerequisite for further 
automation in the glass manufacturing industry. These advanced 
sensors should provide real time, quantitative information about 
the quality of the glass melt, the position and thickness of the 
batch and foam layers, the key parameters of the combustion 
process, the energy flows in the furnace and the status/integrity of 
the furnace lining (refractories and insulation). In this presentation 
a survey will be given of available measuring techniques, like in-line 
chemical analysis of raw materials, redox sensors of the glass melt, 
laser sensors for combustion gases and batch monitoring cameras. 
Next, the needs for the development of new, reliable sensors will 
be discussed.

Michael J. Gallagher, PhD, Sr. Principal Research Engineer, Air 
Products and Chemicals, Inc. | Mark D. D’Agostini, PhD, Manager, 
Combustion Technology Development, Air Products and Chemicals, 
Inc. | William J. Horan, Commercial Technology Lead, Americas 
Glass Segment, Air Products and Chemicals, Inc.

Synchronized	Oxy-fuel	Boost	Burners	for	Zero-Port	Performance	
Optimization	in	Float	Glass	Melting	Furnaces
Zero-port oxy-fuel boost burners have become widely accepted 
in float glass melting furnaces as a valuable means for increasing 
glass production and/or improving efficiency.  However, boost 
burner effectiveness is often limited by flame interaction with the 
highly turbulent air-fuel flames.  Moreover, both the strength and 
direction of these oxy-flames versus air-fuel flame interactions are 
dramatically shifted following each regenerator reversal cycle.  The 
result of these effects can include overheating of the charge wall 
and “snubbing” of the flame, causing concentrated heat release 
close to the breast wall and/or flame lofting toward the crown.  
By understanding the nature of these interactions, Air Products 
researchers have developed an advanced burner technology that 
is capable of automatically adjusting flame properties (particularly 
length, luminosity and momentum) with each regenerator reversal 
to avoid negative effects, while maximizing oxy-fuel performance 
benefits.  This development combines Air Products Process Intel-
ligence technology with the recently commercialized Cleanfire® 
HRx™burner.  Both the methodology and beneficial results of field 
implementation of synchronized oxy-fuel boost burners are pre-
sented in this paper.

Ashtosh Ganjoo, Research Associate, Vitro Architectural Glass  |  
J.W. McCamy, Senior Scientist, Vitro Architectural Glass  |  Adam 
Polcyn, Vice President Research and Development, Vitro Architec-
tural Glass  |  Zhixun Ma, Scientist, Vitro Architectural Glass  |  Paul 
Medwick, Scientist, Vitro Architectural Glass

Glass and Coated Glass for Solar Energy
We discuss the role of glass and coated glass in the area of solar 
power generation in this presentation. The evolution of the use of 
glass in the solar energy generation and the role of glass compo-
sition and how it enabled increased solar energy transmission, a 
critical factor for the use of glass in solar energy requirements, will 
be discussed. Anti-reflective (AR) surface treatments and result-
ing enhancements of solar energy transmission through the glass 
substrate which directly impacts the solar cell efficiency will also 
be discussed. The importance of transparent conductive coatings 
(TCO) and the advantages of highly resistive transparent (HRT) lay-
ers for thin-film photovoltaics will be given. Coated glasses as mir-
rors for concentrated solar power applications is also summarized 
along with discussions of various fundamental and manufacturing 
challenges for glass and coatings on glass for solar applications.
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Les Hutton, Technical Specialist, Johnson Matthey | Ritesh Rawal, 
PhD, Technical Manager, Johnson Matthey | Declan Tucker, Re-
search Scientist, National Physical Laboratory | Jonathan Pearce, 
PhD, Principal Research Scientist, National Physical Laboratory 

Stability	Assessment	of	New	High	Strength,	High	Temperature	
Thermocouple	
Platinum-rhodium Type R and S thermocouples are extensively 
used as temperature sensors for measurement and control of glass 
manufacturing process. However, they are prone to failure at high 
temperatures and fail in service because of two main reasons: 
excessive grain growth in the platinum limb at high temperatures 
(causing wire breakage) and temperature drift (deviation of emf 
generated over time because of deposition of rhodium oxide on 
the platinum limb) out of accepted industry tolerances. 

Finding a solution to the problem is challenging because of the 
contradictory requirements of strength and narrow permissible 
emf range: emf is extremely sensitive to any dopants or alloying 
elements that can be used to improve strength at high tempera-
tures. Johnson Matthey has developed a new thermocouple wire 
(platinum limb) called ‘HTXTM’ by doping platinum with a small 
quantity of zirconium which is oxidized during processing to elec-
trically neutral zirconia. Zirconia improves the high temperature 
strength of platinum wire by restricting the grain growth but does 
not significantly affect the emf. 

The result is a wire which has the potential to last many times 
longer at high temperatures (>1200 °C) than standard platinum 
wire, whilst still achieving Class 1 tolerance (i.e. ± 1 °C at 1000 °C). 
It also improves the thermoelectric drift characteristics of the ther-
mocouple by counteracting any reduction in emf due to rhodium 
contamination by an increase in emf as any remaining zirconium is 
converted to zirconia. This new development could be revolution-
ary as it will significantly reduce changeover costs and could lead to 
improved designs with built-in thermocouples. 

The presentation will describe both the scientific principles and 
manufacturing process as well as the assessment of the long-term 
strength and thermoelectric stability (drift) of the product and the 
potential benefits of these properties for use in the glass industry.  
High resolution measurements of thermoelectric homogeneity 
throughout the life of the product will also be discussed in compar-
ison to Type S and R standards and so will be of practical relevance 
to process designers and maintenance engineers aiming to improve 
process control and changeover costs.

Hisashi (Sho) Kobayashi, PhD, Corporate Fellow, Praxair, Inc | Julien 
Pedel, Development Specialist II, Praxair, Inc. | Gaurav Kulkami, 
Development Specialist, Combustion R&D, Praxair, Inc. 

Future	of	Oxy-Fuel	Glass	Melting:		Oxygen	Production,	Energy	
Efficiency,	Emissions	and	CO2	Neutral	Glass	Melting
Over 300 commercial glass melting furnaces have been successfully 
converted to oxy-fuel firing worldwide since 1991 when the first full 
oxy-fuel conversion of a large container glass furnace took place.  
The main benefits for oxy-fuel conversion are fuel reduction, glass 
quality improvement, emissions reduction (CO2, NOx, SO2, particu-
lates), and productivity improvements. Significant changes in the 
melting and fining behaviors were observed under oxy-fuel firing. 
Most furnaces required some batch modifications to optimize the 
glass fining chemistry.  Although accelerated silica crown refrac-
tory corrosion was experienced in early conversions, improved 
burner and furnace designs have reduced alkali volatilization and 
proper crown temperature control enabled use of silica crown for 
full furnace campaign. The differences between and oxygen and 
air firing on heat transfer, glass fining and redox chemistry, alkali 
volatilization and refractory corrosion mechanisms have been well 
understood through extensive laboratory studies and mathemati-
cal modeling conducted over the last 30 years. Today most of high 
quality specialty glass products such as LCD display glass and fiber 
glass are melted in oxy-fuel fired glass furnaces.  However, despite 
the demonstrated benefits of oxy-fuel use in glass furnaces and sig-
nificant penetration of oxy-fuel in the specialty glass furnaces, only 
about 60 container and float glass furnaces have been converted to 
oxy-fuel firing, while most of large soda-lime glass furnaces are still 
fired with air using large regenerators to recover waste heat in the 
flue gas. This is primarily due to the additional cost of using oxygen. 

Recent advances in oxygen production and oxy-fuel technology aim 
to make oxy-fuel glass melting a more cost-effective solution for 
making glass. For example, the efficiency of air separation technol-
ogy has improved and the power consumption to produce oxygen 
has decreased significantly. Advanced waste heat recovery technol-
ogies for oxy-fuel fired furnaces have also been developed recently 
to reduce the fuel and oxygen requirement for oxy-fuel furnaces, 
reducing operating expense. Furthermore, with the need to reduce 
CO2 emissions oxy-hydrogen combustion is considered a leading 
option for glass melting of future. This paper reviews the evolution 
and advances in the oxy-fuel glass melting technology, and the 
future of oxy-fuel combustion for CO2 neutral glass melting. 
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Wolf Kuhn, PhD, Senior Process and Development Expert, Fives 
Glass | Andy Reynolds, Business Development Director, Fives Glass 
| Bruno Malphettes, Senior Melting Process Expert, Fives Glass | 
Remi Pujol, Sales Manager, Fives .

Electric	Boosting	and	Hybrid	Furnaces	(Practical	Application	of	
Higher	Levels	of	Electric	Heat	Input)
There is growing interest in furnace designs able to operate with a 
wide range of electric boosting input.  Such ‘hybrid’ solutions offer 
prospects of freedom to vary the ratio of energy input between gas 
and electric, allowing adaptation to suit changing energy costs both 
in the short-time and longer-term over the furnace campaign.  This 
presentation examines challenges that arise naturally when design-
ing such furnaces.  We examine the implications of running with 
low combustion inputs and how this impacts the heat flux distribu-
tion, convection currents, and melting processes within a horizon-
tal melting tank.  We consider also potential problems relating to 
managing low waste gas volume and operating at low and variable 
crown temperatures.  We propose that some of the factors dis-
cussed will, depending on production and glass type, impose limits 
to the achievable electrical heat input and the possible reduction 
of combustion input. We will propose that design compromises 
based on either the classical U flame or unit-melter design may not 
always be the best solution in terms of cost of ownership, and we 
will present alternative design concepts that address the identified 
issues giving a real prospect of true flexibility.

Chandra Mangalagiri,Vice President Global Engineering,  
Libbey, Inc.

Abstract	not	submitted	by	presenter 

Ruediger Margraf, Managing Partner, Luehr | Daniel Gross, Sales 
Manager - Air Pollution Control

Filter	Fabric	Filter	&	Catalyst	(SCR)	-	Does	this	fit	together?
Bag filter and catalyst (SCR) – does this fit together? Operators of 
glass tanks in the USA as well as in Europe come more and more 
face to face with stricter requirements concerning air pollution 
control. Beside intensified emission limit values for particulate 
matter, including PM10 and PM2.5, heavy metals and acid crude 
gas components such as HF, HCl and SOx, this increasingly concerns 
as well the requirement of NOx reduction. To meet this challenge, 
a new process was developed on the market in Europe, dealing 
with a combination of bag filter and SCR. In comparison with other 
competing technologies, the combination of bag filter with SCR 
shows advantageous features: • extremely high efficiency regarding 
the separation of heavy metals and particulate matter; • a re-heat-
ing of gas downstream of filter for achieving the optimum catalyst 
temperature in the range of 540 F is realized without additional 
energy input by means of reliable heat recycling around filter; • by 
comparison low investment- and operating costs; • free selection 
of additive powder quality - Ca(OH)2, NaHCO3 or Trona. This allows 
in many cases the re-circulation of product separated in the filter 
into the mixture, landfilling is not required; • avoidance of particle 
deposits inside of catalyst and poisoning of surface due to high-ef-
ficient separation of all compounds in the bag filter; • individual 

adjustment of catalyst volume to the requirements of application. 
The lecture presents the overall process concept as well as design 
features of equipment. The advantages of process are underlined 
by means of operational examples / references.  

Erik Muijsenberg, H.P.H, Vice President, Glass Service, Inc. | Glenn 
Neff, Vice President | Glass Service USA

Carbon	Reduction	with	Super	Boosting	and	Advanced	Energy	
Management
The share and use of electric melting are today steadily growing 
again. This is not new, as some decennia’s ago it already was quite 
popular. The first furnace that used electric current was built in 
1905 following Sauvageon’s design was melting glass for window 
glass production. Since that time many different designs were tried. 
In more recent decennia’s electric melting became less popular due 
to low price and wide availability of fossil fuels. Just in recent years 
with the fear of Global Warming and plans for CO2 reduction the 
interest in full or partial (Hybrid) electric melting is getting more 
attention again. The generation of electricity by alternative energy 
sources is of course a great help here as it brings costs of Electricity 
finally down and will be CO2 free. In Europe the average generation 
of electricity is already in range of 38% by renewable resources 
such as wind, solar hydro and bio. The question for the future is not 
if we will have more electric energy usage for glass melting, but if 
the future will be All Electric Melting (AEM) or hybrid that means 
a balance between using more Bio fuels some amount of fossil 
fuels and large amount of electric melting step by step to reduce 
our CO2 footprint. The paper will show some examples of the past 
& present and some ideas for the future strongly supported with 
mathematical modeling of new furnace designs and the use of 
advanced furnace control.

Brian J. Naveken, Furnace Design Engineer, TECO | Christopher J. 
Hoyle, Sr. VP, Technical Director, TECO | Kevin L. Fulkerson, VP of 
Technology, TECO

Cullet	-	Another	Step	Towards	Glass	Sustainability
As the pressure to improve energy efficiency and reduce green-
house gas emissions rises, the use of cullet, especially post-con-
sumer cullet, will become more prevalent. Cullet can replace tradi-
tional raw materials in the batch recipe bringing both opportunities 
and challenges to the glass manufacturer. The formation of glass 
from traditional raw material is a complex physical and chemical 
process; glass furnaces are truly chemical reactors. Successfully 
increasing cullet use requires an understanding of these processes 
and the effective changes. This paper will explore the effects of in-
creased cullet use and attempt to qualify and quantify the aspects 
of increased cullet usage. 
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Paulus Schreuders, CEO, XPAR Vision B.V.

A	New	World	of	Glass	Making!
The container glass industry can do 25% better, resulting in glass 
becoming more competitive and sustainable.  Lighter and stronger 
containers produced with (almost) zero defects at higher speed 
with minimum human dependency will be the result.

The paper is about development and application of hot end sen-
sors and robotics. A path forward for a new world of glass making 
will be proposed; integration of data, creating smart intelligence, 
closed loop automation and use of robotics are building blocks of 
the glass forming process in the next decade.

The paper includes arguments for this path forward as well as 
a step by step approach for any container glass producer to be 
successful.  

With regards to the use of robotics swabbing will be addressed 
specifically. Swabbing the molds has a great negative impact on 
the glass quality, is labor intensive and a cause for many defects 
and section blocks. It will be outlined that with a new lubricant and 
the use of a special robot the traditional swabbing will be changed 
removing all negative aspects of mold swabbing. 

Besides many advantages the immediate significant economic 
importance in preform lubrication is that lubrication intervals can 
be extended by a factor of 5-10 (from one time per 20 minutes 
to one time per 3 hours), allowing the robot to execute other 
functions as well. 

Interestingly application of this new method of lubrication makes 
the effect of sensors including closed loop automation and the use 
of robotics even bigger.

Nisha Sheth, PhD, Research Engineer, Vitro Architectural Glass 

The	Peculiar	Wear	Behavior	of	Soda	Lime	Silicate	Glass	and	It’s	
Implications	
The low usable strength of silicate glass is a major limitation for 
many glass products. Manufacturers often perform chemical or 
thermal strengthening treatments to increase the fracture strength 
of their glasses. Such treatments, however, also influence the resis-
tance of the glass to wear, scratches, and other shear-induced dam-
age. Previous works using ball-on-flat tribometer showed peculiar 
wear behavior of silicate glasses as a function of humidity. While in 
dry conditions, harder material typically abrade softer materials re-
sulting in material loss, at high humidity conditions, adhesion of the 
wear debris from the glass substrate to the counter surfaces was 
observed. At these high-humidity conditions, glass composition and 
surface conditions were also found to dramatically influence the 
wear depth and the adhesion of the debris from the glass surface 
to the counter-surface. 

In this work, the effects of glass composition, surface treatments, 
strengthening treatments, and counter-surface materials on the 
wear resistance of glasses is discussed. A surface-sensitive charac-
terization protocol (x-ray photoelectron spectroscopy, IR spectros-
copy, sum frequency generation) was used to probe changes in in 
the surface structure of the glass, incorporation of hydrous species 
into the glass structure, and the hydrogen bonding interactions of 
the adsorbed water layer. The effects of surface and strengthening 
treatments on the crack initiation, crack propagation, fracture, 

hardness, of glasses were also investigated. Finally, this work 
attempts to discuss several hypotheses as to what governs wear 
resistance for silicate glasses. 

Jim Uhlik, Vice President of Technical Services, Toledo Engineering 
Company (TECO)

A	Glass	Problem	Solved
This paper will discuss the resolution of a glass melting problem 
that caused months of lost production at a float glass plant. Signif-
icant reduction in pack yield was experienced for several months 
due to a degradation of quality from an intermittent melting 
problem. After efforts by the plant, then outside consultants, were 
made to find and resolve the problem, TECO was asked to quickly 
respond as an added resource to find the solution. This point of 
this paper will be to illustrate the various tools available used to 
troubleshoot the problem, and how, in this age of Factory 4.0, 
there remains the need to ‘place hands upon the sick’ to heal them 
(well, it…).

Ludovic Vallette, Vice President, Global R&D, Owens-Illinois

The	Need	for	Innovation	in	the	Glass	Container	Industry
The food and beverage packaging industry are evolving rapidly and 
there is a noticeable renewed interest for glass packaging.After years 
of decline, 2016 was an inflection point.The glass packaging industry is 
growing again, at the same pace or even faster than other packaging 
materials in certain market segments or geographies such as West-
ern Europe.Key influencers are getting more vocal to force the entire 
value chain to evolve – from consumers to brand owners to retailers to 
government, NGOs, and media.They shape clear market trends such as 
sustainability and the heightened awareness of environmentally friendly 
packaging; health and wellness and the preservation of taste and integ-
rity of food and beverage; and premiumization and the new perception 
of value redefined through customization and differentiation.

The convergence of these forces combined with the fast pace of the 
market evolution requires the industry to reimagine glassmaking and 
the traditional glass packaging offering.We must enable ambidextrous 
innovation, e.g. developing an adequate balance between incremen-
tal improvement and radical innovation.Historically, the glass pack-
aging industry has been effective in the field of continuous improve-
ment, aiming at improving the structural context, being focused on 
issues with strong operational relevance, and exploiting well-known 
concepts and methodologies.This is a common characteristic for 
mature markets or technologies.Greater productivity efficiency, better 
process control, and incremental cost improvement are major op-
portunities for continuous improvement.However, it is important for 
the glass packaging industry to also invest in R&D and innovation that 
have a strong strategic importance.The exploration of breakthrough 
ideas and disruptive technologies requires a different culture and 
talents with complementary skills.Such an organization must embrace 
flexibility and drive for change while being generally more autono-
mous and comfortable with the experimental approach.

Several examples will be presented to illustrate the need for innovation 
in the glass industry and to propose potentially disruptive options.

 - The push from consumers and governments for sustainable 
packaging solutions.This market driver should be addressed at two 
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different levels: (i) demonstrate that glass containers are the preferred 
choice for cradle-to-grave waste management, including the devel-
opment and use of high-quality, cost-effective sources of cullet; and 
(ii) develop and improve furnace design with high energy efficiency 
and low emissions such as oxy-fuel combustion technology or hybrid 
electricity boosting.

 - The emergence of digital solutions.Recent progress in direct-to-
glass digital printing will lead to agile technologies that could address 
the need for late stage differentiation in craft markets and/or that 
could strengthen glass competitiveness by delivering affordable cus-
tomization for mass segments.

 - Reinventing glass containers production to address current 
operational constraints.When compared to alternative substrates 
such as PET or aluminum, the glass packaging industry is typical-
ly characterized by its high capital intensity, low scalability, slow 
speed-to-market for new capacity, and limited production flexibility.
The development of more standardized and modular assets with 
greater operational flexibility would enable glass to be better posi-
tioned for growth and expansion.

Pierrick Vespa, Ing / R&D SEFPRO, Saint-Gobain SEFPRO  |  Michel 
Gaubil, Dr-Ing / Director Refractory Solutions 

New	Tuckstone	Refractory	Solution	for	Long	Life	Glass	Furnace	
Superstructure
Tuckstones are the first superstructure parts in glass furnaces: the 
whole superstructure stability relies partly on their performances. 
A block rupture at an early stage of the furnace lifetime can be a 
critical issue (superstructure destabilization, tank block corrosion 
increase etc.) and generally requires high maintenance costs in-
duced by hot repair processes.

Stresses undergone by these parts during glass furnace operation 
will be assessed thanks to experimental measurements, post-mor-
tem analyses and endoscopic observations. With a numerical simu-
lation study of stress field evolution support, we will discuss design 
a new refractory solution for tuckstone system including suitable 
materials, innovative fused-cast block shapes, and a specific insu-
lating board associated. Some evidence of new solution advantages 
will be eventually presented in particular through some ongoing 
industrial tests.

With this new improved bilayer composite solution for tuckstone 
application, SEFPRO can provide more stable superstructures but 
also slow down corrosion rate of metal lines thanks to better and 
longer-lasting protection from radiative thermal transfer and from 
corrosive rundowns. 

Rolf Weigand, Dr.-Ing., Anocorro GmbH | Heiko Heßenkemper, 
Prof. Dr.-Ing., Anocorro GmbH

Optimizations	and	Energy	Savings	Especially	in	Container	Glass	
Production	by	Using	a	Refractory	Coating
The glass production is a very energy intensive process. Worldwide 
over 135 million tons of different glass articles are produced every 
year. Around 50% of these tonnages are defined by container glass 
production. In the past a lot of strategic decisions were taken - 
e.g. increasing the cullet content in the glass batch - to lower the 
energy consumption of the container glass furnace. A problem of 
container glass production is the nucleation and crystallization at 
the orifice ring which results in production downtimes combined 
with increasing production costs. To understand these processes 
a lot of tests were done in laboratory to clarify the mechanism of 
nucleation and crystallization which is defined by the interaction of 
glass melt and refractory. So, a surface treatment technology was 
developed to slow down the corrosion by glass melt. These coating 
can used on any porous refractory type to reduce the interaction 
with glass melt extremely. During the laboratory tests only, homo-
geneous nucleation was detected by using the surface treatment 
technology on the refractory before glass contact. Industrial tests 
on different components show the same results which opens 
the door for a batch modification to a higher CaO content. These 
batch modification results in a lot of savings (e.g. raw materials 
and energy) and was realized in different glass plants in Europe in 
the past. The presentation will give an overview about the mech-
anism of nucleation and crystallization, the prevention by treating 
the refractory and the advantages for the container glass industry 
in combination with some results of trials on a container glass 
furnace. At the end of the presentation the effect of a dark coating 
for the silica grown concerning energy savings will be discussed and 
combined with some pictures of industrial application. Calculating 
all the technological advantages savings of up to one million dollars 
can be realized per year and container glass furnace, which will 
make the container glass production more profitable. 
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