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FURNACE CONTROL SYSTEMS
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quality

Traditional goal: stable temperature
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The real goal

The concept CFD-powered Al How does it look like What's next

4



eISian

Celfos

¢ Celfos

File Settings  Help

(g)geISian

Fumace:

Autoscale

@ TEMPTCT

Server address:

Uptime: 1 days, 2 s, 16 min

. Dataserver Time on dataserver: 2025-04-01 10:17:55

Time last quality prediction: 2025-04-01 10:18:54

Duration last qualty prediction: 000009

Start predictions [ stop predictions

Run scenerio

Feature | v TpeADD v Value
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QUALITY CO NTRO I_ Glass already Accurate

seen most prediction of

of it's time- future (24-48

temperature hours) quality
trajectory. available.

— predicted

—actual

3/21/2025 0:00 3/21/202512:00 3/22/20250:00 3/22/2025 12:00 3/23/20250:00 3/23/202512:00 3/24720250:00 3/24/202512:00 3/25/20250:00 3/25/202512:00 3F26/2025 0:00

Time
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GLASS QUALITY Al MODEL: CHALLENGES

Variable time delay (At,;) Fixed time delay (Aty)

S ! S
[ I |

Furnace LEHR Sensor (Q)

Thermocouple (T)

1. Dominant parameters affecting quality are unknown
2. Time delays are unknown
3. Clean responses can’t be obtained from furnace data alone

How does it look like What's next




eISian

OUR SOLUTIONS

(1 Dominant parameters affecting quality are unknown

0 Complex Neural Networks

@ Use GPU

Furnace
parameters:

Temperature
Pull

Flow
dynamics
Boosting, etc.

The concept

Defects:

Stones, etc.

How does it look like
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OUR SOLUTIONS

@ Time delays are unknown

0 Couple the Al model with a CFD model (GTM-X)

—— RTD% original
»  RTD% cutoff

threshold, h = 0.15%
time interval, At = 4 hrs
#categories = 20

total % = 68.83

mean delay, hrs = 59.99

cumulative RTD%

0 6 80 100
—— cumulative RTD

[ categories

Residence Time [hours]
00 5 10 15 20 25 30 35 400
|

e . t, time (hrs) t, time (hrs)
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OUR SOLUTIONS

(D Clean responses can’t be obtained from furnace data alone

@ Couple the Al model with a time-transient CFD model

— = Step Input (t=25)
—— System Response

Time (s)
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The concept How does it look like What's next



CelSian
".P~o

OUR SOLUTIONS

(D Time-transient CFD simulations are very computationally expensive

0 Speed-up GTM-X CFD simulation using GPU and Al-enhanced solvers

simulation cycle PLASIMO example (6.6x faster) cru iime (s

W sover WM Analyze
2D drift-diffusion model of

,&!“1‘, s .
discharge with complex mixture ~§%~ Rijksdienst voor Ondernemend

3 Nederland

E—

10960 cases, rtol=1e-7 Ic
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SOFTWARE STRUCTURE

Monitor Monitor Monitor
Data Lake y i
Read process data T Write predictions

B Al model Celfos
M generated in |
=l Celsian offices
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WHAT THE USER SEES

A screen matching the user’s
wishes/look and feel,
showing the predicted quality
and temperatures

Recognize upcoming problems
and information on the past
performance of the model
(build confidence)

1
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ADDITIONAL BENEFITS

* Deep insight into the dominant parameters

 Incorporation of the production schedule

1
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CURRENT STATUS

 Successfully applied on a float furnace
* Running since Q4 2024

* Accuracy >90%
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Once the quality
predictor runs smoothly,

CELFOS ROADMAP a recommender can be

added advising operators

Container and a Fibre Functionality to on what to do. The

glass project started detect recommender is currently
maI-funct.|on|ng of under development and
sensors will be added will be tested in 2025.

Q2 2025 Q3 2025 Q3 2025

———— 00—

he recommender
advises the operator for
changing set-points to

obtain good-quality “The curent qualiity is good honeverin
glass at abaut 30 haurs an increase in medium-
:i';‘zlt‘;"i‘fg-"‘cg‘;f;lex sized bubbles is expected Therefor it is
orocess settings changes recarmended toincrease the talal gas

over time) flowto 1356 Noivh in 7 haurs fromnow
Jo minimize the energy usage in

16 haurs framnow the talal gas flow
can be lonered to 1285 Nmi/l’

. What'snext "
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On-site
support

Furnace process measurements
Energy audits

Advanced sensors

» Combustion

* Refractory temperature

» Batch (R&D)

Process
optimization

Advanced software solutions
Benchmark
Operator support (EBM)
Design optimization (GTM-X)
Process control (Celfos)

Microgrid solutions

Academy

To meet the challenges of
furnace operation and glass
production

35 years of experience

+2000 participants

R&D
cooperation

Pre-competitive multilateral
R&D projects

- Alternative raw materials

Refractory materials (H,)

- Sensors

Laboratory experiments
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They trust us Gallo Glass
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N aitro . .
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b bormiolipharma  grc So
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ooy~ Pascataz SCHOTT - silficods OI

E ' [ TECO
‘ ®1ignify BLASS @ =

)’7 | ohns Mamville

AirLiquide

g :
CORNING MOMENTIVE CARDINAL & vesstEm k"‘"f
. SORG ‘i Envalior

mEgﬂd-'Elﬂﬁ Vi d ra I 3 Imagine the Future

21



eCelSian

%

www.celsian.com

Offices:
The Netherlands Achtseweg Zuid 241-A, 5651 GW Eindhoven, The Netherlands
USA 1501 N Westwood Ave, Mailstop 230, 43606 Toledo (OH), USA

Mail infodesk@celsian.com
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