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Glass Discovery

Motivation

® Glasses: back-bone of society

® (GGlass discovery: empirical, uneconomical
with a design-to-deploy period of 20-30
years

® UN sustainable development goals: 10/17

can potentially be addressed through
glass innovation: IYG

® Areas: energy, infrastructure, healthcare,
002 emission, space sector

materials

complexity

TARGET |,
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Lookman et al., npj Comp. Mat., 2019

Alternate approach: Data-driven Modeling
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— Example questions

MaCBench

Benchmarking multimodal models ‘ s motec et e

How many material compositions

are present in the table? Which solvent was Laboratory
| used in the reaction? experiments

R

p !
YN NN MDA /(EN; The chemist wants to

A R R e T v * run a volatile chemical
FEE an ' reaction overnight.
M O d e l S ¥ RS What statements about

the picture are true?

What is the viscosity

Llama 32 9OB VISIOn (in poise) of the fiber

Gemini-1.5-Pro ata;;gg;r;;ure
GPT-40 |
Claude-3.5-Sonnet

In silico and
lab experiments

©
D t tr t N AFM characterization MOF characterization
ala extractio @ \ What is the maximum height What is the correct ascending order
of the gold nanoislands in nanometers? of adsorption strength at low pressure (0.01 bar)
in mol/kg for CO; in the given MOF
o ® isotherms simulated at 298 K?
In silico and |
lab experiments il Data
interpretation
Data interpretatiOn - =) — Bandgap analysis Molecule analysis XRD pattern analysis
= & Does the electronic structure in the The measured molecule is an aromatic 6-membered ring ~ What is the crystal structure
following image show a bandgap? with 2 chloride substitutes. Based on the NMR spectrum,  type of the material based on
0 ' : : = == how are the substituents located to each other? following XRD pattern?

,\
3
i

g

Gain in accuracy compared to random baseline PN 17
=il §'°~ ﬂ
HE | Y| V0
=g 3w S TR TR TR o Soh e s TS 0

N. Alampara, et al., NMAK, K. Jablonka, Nat. Comput. Sci, 2025
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LLaMat

LLM for Materials

Pretraining

Peer-reviewed Materials Science
MatSci Publications Community Discourse

5

Crystallographic
Information Files

e
94.431% N

@ Publications @ MatSci Comm.
® Redpajama @ CIF

3.051%

0.019% 2.499%

RedPajama (subset)

H

LLaMat

Mishra et al., NMAK Nat. Mach. Intelligence, 2025 (Accepted in principle)

—— /2" LLaMat-Chat
L,amat Materials IE co-pilot I I

Instruction Finetuning f(f |
1

OpenOrca MatSciNLP

MathQA MatScilnstruct
+ 1
EE E=mc

d
MatBookQA MaSQA

- ,‘G\
&mﬁ& WA

==
III! x\‘I“‘*“'ai

@'E; Finetuning for Crystals

Syntactic
Instructions

What is the lattice
parameters of...?

LLaMat

_chemical formula structural
'Mg2 (Si2 06)'
_chemical name mineral

What is the volume
of the unit cell?

Enstatite

_symmetry cell setting

orthorhombic .
_cell angle alpha Seman'qc
90 Instructions
_cell angle beta

20 Which atoms are
—oell angle. gamma present in the
90 2
_cell formula units 2 crystal?

° What is the

_cell length_a
18.25099(400)
_cell length b
8.814 (1)

coordinate of...?

Which element is

MatNLP Doping WFEW
MOF General

0 Sample Li20 Na20 AI203 Si02 \

2 c2 08 02 1 4 ... .

3 C3 06 04 1 4 }‘b-

C_a IE from tables WEEW |E from text

_cell length c present with ...?

5.181(1)

—— /2% LLaMat-CIF

Lavat  Crystal Generator

Generate a stable
crystal based on...

a
O
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LLaMat

First Large Language Model for Materials

100

a c
- 80 4 Ent|ty Matscholar
r o averehal Recognition "\ Extraction
o g 100 _—
LLaMat S EED LLaMat-2-chat e
- =g B [ LLaMat-2 [ / ’
Slgnlflcantly o EEE LlaMA-3-chat-FT // "‘ \“;D/
| . EEE LLaMA-3-FT /)
outperform S L(til:g?t LL?O%;«\S-)FT Claude Gemini GPT B LLaMA-2-chat-FT | ( 20/
Base model 3 LLaMA-2-FT / \\
LLMS on b 100, B Claude-3.5-Sonnet | \‘- }
- B Claude-3-Opus Sc.CoMiced /rﬁ__/_,m
S T ! 80 - 0 Claude-3-Haiku \ \
Mat CI taSks' o B Gemini-1.5-Pro A\ /
S 1 Gemini-1.5-Flash \ \ =X
g % 1 Gemini-1.5-Flash-8b . s
= B GPT-40
0! I GPT-4 Xﬁf.m/
LLaMat LLaMA-FT Claude Gemini GPT
fours) ‘%‘S’se model Classification

Mishra et al., NMAK arXiv, 2024
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Information Extraction from Tables
Challenges

IE from figures
(.: v .r ......... :(.w .' . | O
| . Materials s
B IR e structure

‘ . R S

T ~ IE from text —
f 0 o 10 15

Q(A ) -
\ [ e U . —)’ byt . .
Hee — complete
‘ Materials Processing Testing Materials Science Tetrahedron
compositions conditions conditions Properties
IE from tables :
L R0 : | ¢ -58 21
‘ Gl 94 6 225 ‘&)’ @ = Q\ /
AN % == \
G2 96 4 2.23 Y B \ 2d 42
Processing X -
Materials Materials Testing d
compositions Properties conditions Structure
4202

Gupta et al., NMAK, Mausam ACL, 2023 Hira et al., NMAK 2023, RSC Digital Discovery
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Challenges

6. Single-cell compositions: Entire composition in one

AIGMF

M3RG, IITD

table cell (some coefficients may be missing)

/. Percentages not summing to 100: Re-normalization is

needed. Common case is doping

8. Percentage contributions as variables: Like X, vy, etc.

Contributions can have arithmetic expressions

9. Partial Info Tables: Percentages of only some

constituents reported in table. Infer remaining

composition from table caption or publication text

10. Other corner cases
Gupta et al., ACL, 2023

Information Extraction from Tables

Composition log 07395 (S em™)
.:Q(‘JC ¢ S')—'). C’Co'l ) g }‘:t,(.—{l .i I:l 1) ’634 (‘; :'

':SOG C 33—2 C’Gélg 83::l)(_'.4:NilC l:l 10) ~0(.92 ':S:'

Base composition(mol%):75Te0,~20Zn0-5Na,0

Glass TlD)O:; Yb)Og HD)O;
(wi%6) (wi%e) (w1%6)

Undoped -

L ZIN

['T05

'TY20 : -

TTHOS - 0.5

5 0.15

((,; l‘S(‘g 1 - J:(,;(‘ BT.;},’ :_(,;(‘S(')}; -X Br .

0079 0.167 0.265 0250 0429

Psd %) 94.1 86.0 765 841 78.0

Glass composition in the paper:

20La;Sy — (80 — x)Ga,Sy — xCsCl

CsCll(mol%)

Glass n(l5um)

GLSCI0 2.253 £ 0,00]

GLSC20 2.265 £ 0.00]
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MatSKRAFT

Composition extraction from tables

1. Property extraction with units
2. (Composition extraction
3. Linking them

4. Applications

Gupta et al., ACM, 2023
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MatSKRAFT

Composition and property extraction from tables

Electrical
@ 100 A BN MatSKRAFT properties e MatSKRAFT
B Gemini-1.5-Pro . — — s Gemini-1.5-Pro
- Claude-3.5-Sonnet Optlcal. Claude-3.5-Sonnet
GPT-40 properties Electric GPT-40
Deepseek-R ' Refractive conductivity Activation Deepseek-R
B Deepseek-V3 e 1.0 o Deepseek-V3
ADDS . Annealing
Young's . Crystallization
o modulus \%:/ \ temperature
5 :
O
N Shear \\ Glass
- . modulus \ \ transition :
L Mechanical 0.0 . temperature Physical
Properties > properties
, J
Poisson //  Liquidus
ratio / \ temperature
K = .
Hardness N\ Melting
\ temperature
//
Fracture Softening
toughness point
Densi Thema'
i v Bulk expansion
Property Composition modulus  coefficient
Extraction Extraction

Gupta et al., NMAK, ACL, 2023; Hira et al., NMAK, Al4Mat,

NeurlPS, 2024
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MatSKRAFT

Extracted dataset

Glass Thermal
Activation  Annealing Crystallization transition Liquidus Melting Softening  €xpansion Bulk : Fracture Shear Young's Electrical
energy point temperature temperature temperature temperature point coefficient  modulus Density  toughness  Hardness Poisson modulus modulus Abbe Refractive conductivity
(eV) (K) (K) (K) (K) (K) (K) o g (K™1) (GPa) (g/cm?) (MPa-mL'z)60 (GPa) ratio (GPa) (GPa) number index (Q l.em™1)
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Gupta et al., NMAK, ACL, 2023; Hira et al., NMAK., Al4Mat, NeurlPS, 2024
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Data-driven modeling In glasses

\ A
N

Dataset from > Remove duplicate &
glass database entries T o

Glass dataset > - Deep learning @
v & € i

Final dataset Select

S o, SEEm— <« pio) @

for training component Apply LARS ) |
Input Hidden layers Output

Y

200
- 180D
- ® Tralnbng st
2 6 [« 8 ® Tost st - o
' = 160 g - ‘..
. > [ .
£ - 9. .o
. .
e s
o
@

\ Populatmg the -
omposmon—property space

AN

20 40 G0 S0 100 120 140
Measured Young's modulus (GPa)
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Dataset visualization
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25 properties; 84 elements; 224 components; 450,000 glass compositions

Bhattoo et al., NMAK, Materials Horizons, 2020; Bhattoo et al., NMAK, Acta Materialia, 2023
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Material selection chart
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Python for Glass Genomics @ Py GG

l.substantial.al Python for Glass Genomics

The
AMErcon A s : N s ; : - - .
Ceromic AE" Upcoming events  store  Donate [RCIENY Python for Glass Genomics (PyGGi) is a package for accelerating innovations in the field of glasses and

Society M
ceramics. It uses state-of-the-art machine learning algorithms and computational techniques to enable the
users in designing novel glasses and understanding the composition-property relationships.

Membership  Meetings & Events  IYOG  Publications  Professional Resources  Learning Center  Diversity & Inclusion  Get Involved  About Q

Home / Ceramic Tech Today / Basic science / Deep learning provides deep help—researc

‘ Get Started ‘ About PyGGi

Deep learning provides deep help— AT
researchers develop publicly available
software for rational design of oxide

glasses % @

e ISRO: Glasses for space application PyGGi Bank | PyGGi Zen
PyGGi Seer PyGGi Pictionary

Explore composition- | | Discover new glass
property database of Predict glass properties as

 BRNS: Glasses for nuclear waste immobilization T ——— a function of the glass

composition

compositions based on Explore published works

target properties and and images from glass

literature

literature compositional constraints

o Sisecam: Glasses for commercial applications

 Battery electrolyte glasses 4 9 34 50000+

Packages Properties Oxide Glasses
Components



http://pyggi.iitd.ac.in/
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Case Studies
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Constraints for nuclear waste glass

Composition constraints:

a) S10,+B,0; ~ 60-70% (wt) 1s preferred with

b) Na,O>15% wt
¢) Na,O/B,O3 > 1, preferably 1.25

d) ZnO ~2.5 - 10 wt% with a never exceed to

15% wt%

a)
b)
c)
d)
¢)

Property constraints:
Tg value => 550 °C
Density =2-3g/cm?’
Electrical conductivity = 50 S/cm
Viscosity > 50 poise at pouring temperature
Dissolution rate < 10 to 10 g/cm?/day )

Si0, + ZnO

Density (glcm3)

Si0, + ZnO
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Optimized glass compositions

o Series of glasses obtained after compositional optimization
using machine learned model

Zn0O TEC Thermal
Na,O SiO, B,O, (mol% (In[10-7 K-1 Conductivity = Density T Viscosity
(Mol%) (mol%) (mol%) ) 1 (W/(m.K)) | (g/cm3) (K) (poise)
21 52 18 9 101.90 0.77 2.62 808.87 2.6831
24 52 18 6 105.57 0.78 2.59 785.74 3.0581
27 52 18 3 114.34 0.77 2.51 776.94 3.5894
30 52 18 0 121.98 0.75 2.52 779.55 1.4328
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Glass preparation

NBSZ-9 21 52 18 9 0-300 3
NBSZ-6 24 52 18 6 300 4
NBSZ-3 27 52 18 3 300-800 5
NBSZ-0 30 52 18 0 800 4
300-1200 2

1200 1

S ;"\f'—{“_pl-- - -C e

NBSZ-9 NBSZ-6  NBSZ-3  NBSZ-0
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AIGMF

M3RG, IITD

Comparison between ML and experiments

SIO, Zn0O TEC Thermal Cond| Density Density Tg

Na,O( (mol  B,O, | (mol | (In[10-7 K |uctivity (W/(m. | predicted (| measured (| Tg measured
mol%) | %) (mol%) %) -11) K)) g/cm®) g/cm®) (K) (K)
21 52 18 9 101.90 0.77 2.62 2.61 809 803
24 52 18 6 105.57 0.78 2.59 2.60 /86 806
27 52 18 3 114.34 0.77 2.51 2.56 (77 793
30 52 18 0 121.98 0.75 2.52 2.52 780 785
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Constraints for pharmaceutical glass (Sisecam)

AIGMF

Target
Property Constraints
Property Range
Glass Transition 833 — 843 K

Temp.

Coeff. of Thermal
Expansion

52 — 58 (x10 )

M3RG, IITD

Target Value
Softening Point 1058 K
No. of Iterations 50

Component (wt%) Range
SIO, 67 -77
B,O, 5-15
Al O, 1-9
CaO 0-4
Li,O 0-1

NaZO

1-13

Compositional
constraints
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Constraints for pharmaceutical glass (Sisecam)
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Interpretability

High High

B203 . Ca0

h

Si02 -—*—— . Na20 -H—-

Al203 -’-——l—‘ Sio2 .—_.._.

Na20 ———-’—— P205 _.’__.. .
L20 °_*- K20 —.-——
K20 e MgO — —

Zno -—’—— B203 +
Cao . '_‘_—" Al203 +
P205 e e -
.—
._-._.
—.—

g PbO E

TeO?2 ho . 9 Bi203 S

v v

TiO2 -bo . BaO 3

4 : o

GeO?2 c—# el Li20 e
MgO .* Zr02
ZrF4 ' L e—— TiO2
V205 o+— . Zno
La203 . *o Cl Sro
PbO + L2203
Ba0O . .+' - Sb203

Sum of 181 other features . ""'_+_"_"' Sum of 98 other features P I—
T T l T L LOW T T T T T T Low
—2 -1 0 1 2 -2 -1 0 1 2 3
SHAP value (impact on model output) SHAP value (impact on model output)

T TEC
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Towards Industrial Scale
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Automation at Plant Level?

Cement making f leestone rock Rough ground limestone Fine ground limestone

Cement manufacturing oA

- Limestone quarry . ‘

Dump truck

® Cement manufacturing: an
extremely complex process

Secondary
crusher

Preheater [t
tower l :

® ~8% global CO, emissions %,

® Develop a digital twin for process
optimization and quality control In
collaboration 5 cement
companies round the globe

/ ¥ "}’/

1 Grinding
eat recycled Sl e T

»
.
A
-Rc."' .
‘-‘:‘. .o\'. ! -
o ‘-"--_ - !
P
» . - -
'.'.'5 .‘..'_...‘.q. II '. 4 H
. . - 'Il
"...'. .2- . e L I
Yae " e " .
-.'?. ae e e
.
8 be % ™. A : - i
o gy ag P "0 @ .-
e O
SN ® ﬁ
l' :
.
3
- -

Ssensssssssssnnny
~Clinker cooler Proportioning equipment and Cement storage Shipping
finish grinding mill

Image Source: Encyclopadia Britannica, Inc.
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Data curation

Diversity : geography, fuel
mix, configuration

Different levels of data
richness :

Temporal granularity & data
volume

M3RG, IITD

vPIant 1

ant3 v
ST TG o

Plant color legend

O Plant 1, North America

. Plant 2, South America

Plant 3, Europe

‘ Plant 4, Asia

Cement plant specifications Data specifications
Emissions Size i
measured  Measurement  Samplin Data
ID Location Configuration Fuel mix (PPM) location freq:enci Duration A.f ter Aft?r Aft?r
Raw consistency  physical outlier
check validation removal
5 stage PHT NO, kiln inlett (NO,) 01 Jan 20 -
1 North America + Coal CO stack end (CO) 1 minute 31 Dec 21 1,052,567 894,036 277,603 277,079
ILC pre-calciner CO, stack end (CO») (2 year)
Petcoke,
charcoal,
5 stage PHT waste wood 11 Jan 20 -
2  South America + chip, NO, kiln inlet 2 hour 31 Dec 21 6,907 6,907 6,907 5,994
ILC pre-calciner  corn husk, (2 year)
rice husk,
residual tires
SIE:;)r;t;i)sri((:)i Petcode =0 Novizt -
3 Europe ’ NO, kiln inlet 1 hour 22 Dec 22 5,784 2,621 2,621 1,620
preheater (RSP) RDF Ayea)
tower
6 stage PHT Petcoke 01 Feb 22 -
4 Asia + ¢ CO Stack end 1 hour 01 May 22 2,165 1,389 1,217 1,151
ILC pre-calcienr coal (3 months)
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y(t) = fEP[PP(t)]
y(t) = fEPH|PP(t),PP(t — 1),

T: Process history

Incorporate 20 min of process history

(T)

~3x reduction in NO, error :
5.7% (EP) vs. 1.99% (EPH)

Dependence on prior operation

AIGMF
corporating’

kiln-dynamics

M3RG, IITD

, PP(t —7)]

EPH model

O EP model

/\ EPH model

794

415.0

\/w/
ﬁhmgmﬂﬂzg?zg

Predicted CO (PPM)

36

EP model

MAPE_, = 3.68 + 0.008 % -
MAPE cpy; = 3.29 + 0.007 %.

—

™ W B
o o o

|._x
o

|||||||||||

Predicted NOy (PPM)

Measured CO (PPM) Time (minutes)

334

267.5

Predicted CO> (103 PPM)

201

20

MAPEg = 0.54 + 0.002 % 4

MAPEp,, = 0.49 + 0.002 %

11111

Measured CO; (10> PPM) Time (minutes)

o] S
20 29 30

Absolute error, |g] (PPM)

O

o

o

Absolute error, |€| (10° PPM)

)05 %

010%

N W B
O & =
Absolute error, |g| (PPM)

(WY
=

o
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N U
X

ONLIro
framework

AIGMF

DVs: Controllable process parameters

Constraints:
A|IDV| < 5%
ARMﬂow chemistry — O

AFuel <0

Objective function penalties:
Consistent with correlation &

operational feasibility

KPI validation:

f-CaO € [0.5 wt. % - 1.5 wt. %]
A Clinker flow < 0.5%

M3RG, IITD

Cooling air [m3/h]

Raw-meal
(" RM flow-rate )
[tph]
£ RM flow, chemistry
? A
7 (i) Optimizing DVs for NO, minimization
RM chemistry ' A
[wt %] B C
H g NO« [PPM] . = 0.4%4 Kiln fuel (th
H o T 8 Kiln fuel (t/h) e —— (1,-493) High 4% iin fuel (th)
\ 2 . > ) - ‘ :izgoo i Raw meal (th) 1} (0, 35) ' Raw meal (t/h) ®23.3 %
I 100 0 100 T Fan speed (%) _— (@ 2) Fan speed (%) €19.1 %
o = = )
DeCiSion var (DV) ‘,3 % B € . g Calciner fuel (t/h) — ~——-'—»>-— (47, 864) % Calciner fuel (th) p————10.4%
( RK driver [kW] ) E_&’J 2 “ ; Cooling air (m*/h) -\' {9-1874) ; -16.8 %@ Cooling air (m3/h)
—— I . g | air (m*/h) ’5_\':-—- (2.6,4.5) e5 ‘% -11.1 % @ | air (m3/h)
4. ‘ Kiln inlet pr. (mbar) e —— (-6,0) |2 Kiln i 19 9
— / . ' X iln inlet pr. (mbar) €19.2 %
&= MAPE:74:0019% o Rotaty KIRTceiver: (kW) e & ) 9.4 % @~ Rotary kiln driver (kW)
iln inlet pr [mbar] =0 S 0SS 40 20 0 20 40 =X 15 o 16
i il jaeasHird SHAP values (PPM) Pearson corelation (%)
9 min J = NO, + Soft penalties
P >» Proposed DVs RM flow, chemistry »,
m\nlmfza,, @ DVs
C?\)z O+ % producing
Fuel flow [tph] . lowest NO,
% | Initial Constraints:
Q’\Q I | Dvs
i v | ADV | = 5%
> >DV ° NO,
Primary air [m3/h] C v' ARM flow, chemistry = 0
&ﬂa v AFuel 0 (i) KPI validation
Ry

[ Production Clinker quality
stability check check

e I

:
CIN
Cannot reduce A é@ % KPI check fails | D ” OEwt ;
ID fan speed [%] ‘NO, while < s 2 Pllnker flow-rate [t/h] , 1Ca [wt. %] |
maintaining KPls >, = "
o | ,Ii / fi lu vy
Optimal DVs <(5)  /KPIcheck pass $:° &l ﬁ” g
\ 0| MAPE :0.2 £0.002 % g I MAPE -14.37 + 0.0 %
) ' \ = : ] \ |
1é5 236 3127 0.1 1.3 2.5
Measured Measured
[O— ] (B ]
0 158 316 0 1 2
Points per pixel Points per pixel
KPI| based checks:
é@ 0.5 wt. % < f-CaO < 1.5 wt. %
Clinker
i £ )
‘%c&% p A Clinker flow-rate * 0.5 %

P
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ontroller
performance

Scenario 1: Normal plant operation (NOx <

500 ppm)

34%
reduction

Normal plant

A NOy [%] c
_ A o B -80 -40 0
Operation 3.0 : 4 B[ | | I
(3,761 trials) ;32-5ff-Cao gritian, | e = = Baseline 250 PPM 1e =
“20F ) g . e 17 & Fa s
= e 1y & agp | -10 @
O 15 = i _E X h ' ( w ' UL —
o e S ! ”Yﬁ il p .(,U' L I >
5 2 0 . l1s 3
‘ ©
0.5} S L : 2 ' o
-, ko ; —4 = Optimized
il TRl (poxtoptinitsign) - " T | | RS |
0 500 1000 1500 2000 2500 3000 3500 0 1000 2000 3000
Optimization trial Optimization trial
Optimized
s imizati ; Validation
D \ Optimization > E r >
/( N /f
/ % N 3
,/ s \\ /
Avg(NO,) AT Avg(NO,)
324 PPM ¢ 68 210 PPM &
: ‘\..‘ ,’I
# / o — — Q ;
- ‘4 g~
o ! © c—(; S
cC\DJ ' = ’E -

150 300 450
NO, [PPM]

100 200 300

NO, [PPM]

150 300 450
NO, [PPM]

100 200 300

NO, [PPM]

400

o |
98

98.9 99.8
Similary scores [%)]
. l e
98.0 98.9 8 /

Similarity score [%)]
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ontroller
performance

Scenario 2: Stress test (NOx > 500 ppm)

H

A NOX [0/0]
. -100 -50
E 750 - Basellﬂe | |
al
R
": 500 -
Cz) :
250 -

Optimized
! L | i | 4 !
0 - 10 15
Optimization trial Avg(ANO,) = -64 %

64%
reduction

|
-
_]]

l
pd

|
N
Density [PPM

|
w

le-2
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cCCNNO-CCONOoMIC €vailuation o C

controller
2.3 Mt clinker/yr ~290 t NO _/yr
production controlled

~

3

1] U.S. Environmental Protection Agercy, Selective Noncatalytic Reduction (SNCR) for NOx Control: Technical and Cost Guidance, U.S. EPA, chapter 1 (SNCR process

description, stoichiometry, NSR and reagent calculations) (2017).
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AIGMF
| ucl

XTENS10I

2
Actual and Minimum Energy Over Time
— Actual Energy
4.5 - —  Minimum Energy
45
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&) z
£ 35 | E 10
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©
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IITD

] V A1 ULU
Optimized
values

Fuel reduction = 7.15%

Mean Initial: 3.226 | Mean Optimized: 2.992 | Mean % Change: -7.15%

energy energy — Value Distribution

[ Energy (GJ/t
| clk)
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A gentic DecCiSion Suppor

STATUS: Dashboard live!l Last data received: 2022-09-12 22:00:21

Kiln Feed
252.4

tonnes NA

RECOMMENDED ACTION

kcal per kg
MB Fuel

10.88

onnes per nour

Predicted Clinker C3S

PC Fuel NA
15.9

* 7 ~ s ) -~ | S
lonnes per nour

RECOMMENDED ACTION

Fan Speed Predicted Clinker FCaO
75.5

percentage

NA

Preheater Outlet O2
4.2

percentage % Operator Feedback
RECOMMENDED ACTION

SHC
834.5

~~l r v Ly
K(,\-:z r)‘d: U

Send Feedback

Blockage Risk
Normal &% Plotly Cloud Errors 2 Callbacks v3.4.0
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Model features a
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® |nput features include raw materials,
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Model performance
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® Accurately forecast clinker
compositions

® Allows direct control of the plant
for optimization

® Performs better than the models
employed in the plant
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Way forward: Proposal
Industry Academia joint Center of Excellence/Consortia on Glass

® (Goal: Towards Sustainable Glass Manufacturing and leadership in Glass Industry
® Problem statements of industrial relevance proposed by Industry

® Mentorship from both academia and industry

® \What we have: Strong industry, world-class research, increasing demand (unlike
several other parts of the world)
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K. Jablonka

Sajid Mannan

Supercomputer @ IITD : The Central Hybrid Supercomputing Cluster at Indian Institute of Technology Delhi
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