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PaneraTech today: U.S. company with global reach and manufacturing depth

Engineering and Manufacturing  
Center

Data Science and 
Software

HQ OfficeGlobal footprint

Headquartered in Northern Virginia, USA
• ~100 employees globally
• Teams in the USA, Portugal, Italy, France, Germany, Türkiye, India, and China
• Engineering, manufacturing, data science, and software integrated under one operating model



Data-Driven Manufacturing 
Services
Transform your industrial operations with intelligent monitoring solutions 
that optimize furnace performance, extend asset life, and reduce costs 
through precision refractory management.



Two approaches to refractory monitoring
Temperature-based refractory monitoring
Temperature -based

Polaris
Wear rate measurement & thickness (radar)

WEAR RATE MEASUREMENT
Cannot measure wear rate directly — temperature shifts hide it.

WEAR RATE MEASUREMENT
Direct wear rate in mm/month — the only metric that exposes how fast you're 
losing the furnace.

INSTALLATION
Needs day-one baseline; blind at the metal line (thermocouple distorted by 
cooling and overcoat).

INSTALLATION
Installs at any time; works at the metal line, center block, throat, bottom and 
electrode blocks.

WEAR -PATTERN COVERAGE
Blind at the metal line and in hybrid furnaces — foam accelerates wear that 
temperature cannot see.

WEAR -PATTERN COVERAGE
Tracks wear rate across metal line, center block, throat, bottom and 
electrodes — simultaneously, in real time.

OPERATIONAL INSIGHT
Pull rate and glass color changes shift the temperature signature — reference 
is lost, signal becomes unreliable.

OPERATIONAL INSIGHT
Follows process changes; supports operational actions to slow the wear rate.

STRATEGIC VALUE
Estimate remaining thickness from temperature readings.

STRATEGIC VALUE
Slow the wear rate, extend furnace life by months — turning every operational 
decision into measurable ROI.

Temperature is a warning light. Wear rate is the speedometer.



Temperature fails for maintenance decision
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Temperature (Degree C) Vs Thickness (mm)
Thickne ss varia tion ne ar 250 o C is 30  mm to  95  mm

• Scatter plot analysis shows no strong correlation, highlighting the need for direct thickness 

measurement to guide maintenance decisions.

• Surface temperature is not a reliable indicator of refractory thickness. 

• A 33 mm thickness difference exists despite similar temperatures (~310 °C).



Temperature is a late Indicator
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Rad ar d e te cts re fractory loss years b e fore  surface  

te mp e rature  shows any sig n.

• Surface temperature is not a reliable indicator due 

to multi -layer insulation.

• By the time insulation temperature rises, it’s too 

late to act and asset loss is certain.

• Radar identifies issues 2–3 years earlier than 

traditional inspection methods.

Cold face Surface 
Temperature (Degree C) Refractory Thickness (mm)

136 286
145 454
128 610



Temperature is a late Indicator for Metal Penetration
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Glass Type: Green  Culle t: 50%   Furnace  Size : 141 m²

 

Cold face Surface 
Temperature (Degree C)

Remaining Insulation 
Thickness with metal (mm)

154 484

208 501

219 565

No Correlation between Temperature and 

Metal penetration depth.



Technology creates visibility across refractory condition, operations, and risk
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Radar visibility
Refractory thickness and wear patterns become quantified.
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Furnace Bottom Area Continuously  
Monitored

Sensor Network in Sidewall

Permanent IoT sensor system enabling continuous radar monitoring of refractory thickness in high -risk areas—delivering real -
time operational insights and proactive risk management.

Polaris  a t Sid e wall

Polaris  Continuous and Reliable Furnace Monitoring

Polaris  a t Bottom

Polaris  a t Throa t



Polaris  – Tool for Asset Life Optimization

Refractory 
wear rate

Air cooling

Temperature

Pull rate

Combustion 
setup

Glass chemistry

Polaris  data to provide insights into the relationship between furnace operational 

parameters and refractory wear rate.
Corrosion ra te  d oub le s for e ve ry ~ΔT = 50êC

Improper setup & operation 
ne ce ssita te s hig he r e ne rg y 
consump tion to  p rod uce  the  same  
g lass q ua lityProper setup & operation 

e nsure s low e ne rg y consump tion



Polaris  Wear Analysis on an O p e rational Furnace
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0.3 
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Wear rate:

0.7 
mm/month

Wear rate:
0.5 
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AZS Re sid ual Thickne ss O ve r Time

Furnace Campaign: July 2024 – January 2025

01

Period I: Green Glass
100% pull rate, baseline temperature
Wear rate: 0.3 mm/month

02

Period II: Clear Glass
100% pull, +90 °C temperature increase
Wear rate: 0.7 mm/month

03

Period III: Clear Glass
80-90% pull, +80 °C temperature increase
Wear rate: 0.5 mm/month

Ke y Insig ht: Te mp e ra ture  e le va tion sig nificantly 

acce le ra te d  we ar d uring  cle ar g lass p rod uction, 

incre asing  d e g rad a tion b y 133% comp are d  to  

b ase line  g re e n g lass op e ra tions.



Reversing 4 Years of Wear in a 2-Year-Old Furnace…
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Background:
• A 2-year-old oxy -fuel furnace producing high -quality glass at full 

pull rate.
• No alarms raised; on the surface, the plant appeared to be 

performing optimally.
• A PaneraTech Polaris audit revealed a "Physical Age" of 4 years 

despite a "Chronological Age" of only 2.

The Challenge
• The left side of the furnace was wearing twice as fast as the right, 

showing a +40 °C temperature spike and significant thickness loss.
• How do we stop the accelerated ageing and sill make good 

quality glass?

The Solution
• PaneraTech’s Asset Management team identified that the wear 

was caused by  an inexperienced workforce. 
• Workforce u nfamiliar  with the nuances of colored glass and 

inadvertently creating excessive foam
• PaneraTech educated the plant staff on colored glass dynamics 

and optimized production settings to reduce foaming..

The Outcome
• Kept the same quality glass but at $0.5M lower cost
• Furnace is no longer ageing faster than reality
• Upskilled the workforce and integrated data driven manufacturing +40 De g re e  C Te mp e rature  a t le ft 

sid e  o f the  furnace

Furnace Right

0

20

40

60

80

100

120

140

0 20 40 60 80 100

C
oo

lin
g 

pr
es

su
re

 (m
m

w
c)

Block Numbers

Metal line Cooling Pressure

Furnace Left



Data-driven use of sensors

From aud it to  actions: Pane raTe ch and  the  p lant team op timize d  op e rations b y re d ucing  foam, stand ard izing  comb ustion 

p roce ss, and  ad justing  cooling  a ir p re ssure .

Busine ss outcome : Pre ve nte d  furthe r asse t life  loss. Crown and  b ottom te mp s re d uce d  b y 50°C and  15°C, re sp e ctive ly.

Furthe r accomp lishme nt: monthly fo llow-up, re inforce  p ractice  using  te chnolog y

Ave rag e  We ar Rate s: Le ft Vs Rig ht



Lowering pull could cost you more than expected

This is the situation many customers faces today. A conta ine r furnace  cut p ull 50% in re sp onse  to  soft d e mand . With no  

comp e nsating  cooling  or comb ustion ad justme nt, sid e wall wear rate  increase d  b y ~ 40%.

Block 15 Block 26 Block 79 Block 90
25-Aug 0.5 0.9 0.4 0.5
25-Sep 0.8 0.7 0.5 0.4
25-Oct 0.7 0.8 0.5 0.3
25-Nov 0.7 0.7 0.4 0.3
25-Dec 0.6 0.7 0.5 0.5
17-Feb 0.8 1 0.6 0.6

Wear rates (mm/month) over time

Block 15 Block 26 Block 79 Block 90
+33% +43% +20% +20%

Changes from December to February
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B 90 0.5 mm/mn

67 mm 0.6 mm/mn

Block Rate Dec

Thickness Rate Feb

B 790.4 mm/mn

86 mm0.6 mm/mn

B 150.6 mm/mn

65 mm0.8 mm/mn

B 260.7 mm/mn
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Additional 90 tons should not wear the furnace 50% faster…
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Background:
• Float glass customer needed to increase production by 90 tons
• Customer was already using PaneraTech Polaris solution 
• Polaris indicated that the wear rate would increase by 50% if they 

moved ahead with the additional production

The Challenge
• How to increase my pull rate by 90 tons without impacting the 

furnace wear rate

The Solution
• PaneraTech’s Asset Management team worked with the plant to 

make changes to the charger and combustion settings 

The Outcome
• Wear rate decreased by 50%, back in line with previous 

production quantity
• Customer able to increase pull rate by 90 tons without negatively 

impacting the furnace



Chemistry changes can significantly impact furnace wear

Background:
• Float furnace operating under stable conditions (pull, temperature, 

operations unchanged)
• Controlled adjustment of glass chemistry: Na₂O  re d uce d  b y -0.4%
• Polaris monito ring  use d  to  track re fractory we ar b e fore  and  afte r 

chang e

The Challenge
• Und e rstand  how minor che mistry ad justme nts imp act re fractory we ar
• Limite d  visib ility b e twe e n g lass comp osition and  asse t d e g rad ation
• Risk of uninte nd e d  costs from chang e s d rive n b y cost op timization

The Solution
• Comp are  we ar rate s b e fore  and  afte r Na₂O  re d uction using  Polaris d ata
• Iso late  che mistry as the  only chang ing  p arame te r

The Outcome
• We ar rate  incre ase d  up  to  +40% d e sp ite  stab le  op e rations
• De monstrate s strong  se nsitivity o f re fractory we ar to  g lass che mistry
• Hig hlig hts hid d e n risk: b atch chang e s can acce le rate  asse t d e g rad ation

Block
Thickness 

(mm)
Rate Before 
(mm/mn)

Rate After 
(mm/mn)

Percent 
Change

71 51 0.8 0.8 0
75 51 0.5 0.6 20
81 63 0.6 0.6 0
170 69 0.4 0.5 25
176 73 0.6 0.7 17
178 63 0.5 0.7 40
182 57 0.7 0.9 29
186 60 0.5 0.6 20
190 47 0.8 0.9 13



Conclusion

Traditional indicators such as temperatures are not enough

Early detection = OPEX savings + Operational stability + CAPEX delay.

Polaris  data empowers actionable insights for operation management.
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Temperature is a warning light. Wear rate is the speedometer.



Publications

Temperature (part 1) – An unreliable indicator of refractory wear

Temperature (part 2) – A late indicator of glass penetration

Polaris  - Direct wear rate measurement for Glass Furnaces
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Frederic Rougevin -Baville
frederic.rougevin -baville@paneratech.com

4035 Ridge Top Road
Suite 510
Fairfax, VA 22030 USA
+1 (703) 719 -9666
+919727768313 
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