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Concentration of
carbon dioxide in
atmosphere??

Jun. 11, 2025 429.36 ppm
Jun. 10, 2024 427.50 ppm

1 Year Change 1.77 ppm (0.41%)
co2.earth/daily-co2

December 2024

qﬂ +1.55 °C

2nd Warmest December since
1880

Decarbonization?

TEMPERATURE & CARBON DIOXIDE

PPM

400

Temperature

390

Carbon
Dioxide

300

2021

CLIMATE CeD CENTRAL

2024 becomes warmest year on record,
first to breach 1.5-degree Celsius
guardrail

According to scientists at the Copernicus Climate Change Service (C3S), 2024 was the
hottest year since global temperature tracking began in 1850.


https://www.co2.earth/daily-co2

Why is 1.5°C important?

Hundreds of years Impacts for 2100
from now

4°C 3°C

2 months IMPACTS
average droud“ ON DROUGHT
A41% more burned AND WILDFIRES

area in wildfires

Wheat, rice, maize IMPACTS
and soybean ON FOOD
production suffers

Rising sea levels IMPACTS
displace 46 million ON COASTS
people; sea level rise

of 48cm

IMPACTS
ON NATURE

Figure 3. There would be a severe escalation of impacts if the world were to warm above 1.5°C.
Source: United Nations Environment Programme 2021b*



Industrial = missions

o Industrial emissions contribute for ~30% of India’s total CO2 emissions
« Major ‘hard-to-abate’ sectors include : Cement, Steel and Oil & Gas
« Emissions are projected to grow by ~80% by 2040 without intervention

CO2 emissions by sector, India, 2022

Electricity and heat producers Transport Sector Industry Sector Residential
52.7% 12.9% 24.1% 3.9%

IEA




Decarbonization Pillars

Solar, Wind

Digitalization 331,,0 Green Hydrogen

Smart Manufacturing, 10T, Al @@ Bioenergy...

\-

Low Carbon Fuels,

Industrial Feedstocks, Energy

Energy Efficiency e Sources and
Electrification Storage

Li-ion, Na-ion, Zn-ion

Flow Batteries
Policy and Management Thermal Storage @
Circular Economy
§g)" @
"2\

o Green i i
Roadmap Procurement Finaneing



ITB

National Centre for Photovoltaic Research
and Education (NCPRE) & POTIC

TLACI

TECHNOCRAFT CENTRE FOR APPLIED ARTIFICIAL INTELLIGENCE NT BOMBAY

AR

NCPRE

Centre of Excellence in
Oil, Gas and Energy
(CoE-OGE)

for loT & IoE

TIH Foundation

Technocraft Centre for
Applied Artificial
Intelligence (TCAAI)

Centre for Machine
Intelligence and Data
Science (CMInDS)

TIH Foundation for loT &
IoE

C-MInDS

Centre of Excellence in Steel
Technology

National Centre of Excellence in
Carbon Capture and Utilization
(NCoE-CCU)

CENTRE FOR

CLIMATE
STUDIES

IHT BOMBAY

Centre for
Climate Studies

EV Power Train
Lab

@

\i¢, Centre /o Policy Studies

Centre for Semiconductor
Technologies

Ashank Desai Ashank Desai Centre for

J£G Indian Institute of Technology Bombay [P Q| icy StUd ies (ADCPS)

Insight . Dialogue . Impact

Industrial
Cell (IEAC)

Energy Assessment

EV Power Train Lab
Advanced Batteries and Ceramics Lab

Hydrogen Storage and Applications Lab



Excellence in CCU

Mational Peroxide Limited

@, »
Department of Science and Technology ‘

Ministry of Science and Technology NCOE—CCUS

Government of India

o CO, transportation

e - « Life-cycle analysis
XPRIZE -
SEReAL l MUSK FOUNDATIEA . Country-wide capacity ~ * B'oenergy based e
assessment e Techno-economic analysis
. CO, valorization « Source-sink matching

Environmental Assessment

. Methanol production « Enhanced oll recovery

« Nanofluid amine based

solutions « High value organics + Enhanced:Ci i iRE ‘2')"
» Modified membrane . Dalmia’

based COQ separation 5 CO/CH4 generatlon . Bharat Cement
« Aqueous solution-based Cross-cutting

CQO, capture C 02 $y$tem$

. -HIRA-
_ _ seq uestratlon GODAWARI POWER & ISPAT AMINS
CO, utilization HSBC > INDIA

@
o -

0il India Limited
HALLIBURTON

Carbon Capture

Carbonated
Drinks

Indian Patent No : 538214
Arnab Dutta and Vikram Vishal

Baker Hughes &3 (WACKER|
(eg. power plant)
Indian Patent No. 435947 V‘
Arnab Dutta, Vikram Vishal et al. JINDAL
o o a Offshore Storage ﬂ STEEL & POWER

Enhanced Oil Recovery Onshore Storage



Engineered cyanobacteria for sustainable biomanufacturing and carbon capture

sdhA/B
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elongatus strains from Powai lake A B

Extracellular Succinate

o Promising leads for tech translation and scaleup

Translation to TRL: 7 (Demonstration
In photobioreactor)
Potential
collaboration/Industry support
(Reliance, TATA Power, Praj
Industries) for scaleup

Current TRL: 3/4
(Lab scale
validated PoC
process)
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Objectives:
« Develop and fine-tune low-cost and efficient bio-inspired catalysts for CO,

capture and Utilization (CCUS)

Outcome:
 Fine-tuned a bio-inspired catalyst for CO, capture from refinery flue gas and
demonstrated in a 1 kg CO,/hr lab-scale unit.
« Developed an energy-efficient, bio-inspired catalyst for the CO,/CO converter
« Demonstrated a 1 kg CO, to CO/hour converter

Commercial relevance and implementation status:

« The developed process can be applied for the removal of CO, from Coal Bed
Methane (CBM) and utilizing the CO, for the synthesis of CaCO3;. CaCOj3 can
be sold to cement manufacturers and other commercial purposes for an
additional revenue stream.




Objectives:
« To enhance root cause detection in a refinery using

operational data in real time d

Outcome:
« An advanced software product developed and tested

in collaboration with HPCL, Mumbai refinery - Real- |
time using DCS data |

Commercial relevance and implementation status:
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 This technology helps achieve operational excellence in refineries through early detection of

faults the root cause.

« Improves system reliability, prevents failures, and enables optimal operations, thereby

Improving process efficiency

Digitalization
« Early prediction of flare events and prognosis of possible sources
« Toolchain for oil and gas leakage through drones

« Software tool development for pinch analysis based targeting for oil and gas industry



Solar Photovoltaics

Areas

o Si and Perovskite solar cells and materials
o Power electronics for grid integration

o Photovoltaic deployment and reliability

Green Hydrogen

s/ 5l Indigenous development of

=0 end-to-end solution for water Electrolyser in India

Development of AEM

L L L L L L

water electrolyser

g

=i P
ZHO=4 | | AHLOed0 — =40t | l

| X ! !

Catalyst design Anion Scale-up of Balance of
& development DEEEE AEM stack plant
membrane

Accelerated Testing and Production, Utilization

development Routines & Storage

Biomass to Hydrogen
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NCPRE

Nature team profile coverage

Unconventional materials that do
more with light

Dinesh Kabra is working with the next generation of optoelectronic materials for solar
cells and display technologies.

PV Global magazine
Coverage!
May 2023

v 4
&7 4 ART-PV
va

New solar cell tech by IIT Bombay to
sharply cut costs, enhance efficiency

The Maharashtra government and ART-PV India Pvt Ltd, a start-up founded at IIT Bombay are working
to provide a complete commercial wafer size solution for this technology by December 2027

Vertically stacked RGB Silicon/perovskite
Tandem OLEDs: Lighting  Tandem Solar Cell: PCE> 30%
High resolution Displays Efficiency gain per unit area!

INAUsS
TOWERS

&

PILKINGTON

NSG Group Flat Glass Business

CID|T

One with the Sun

Public Funds: Reliance
OE, MoE-India

. APPLIED
DST-India __."ﬁ“ @ MATERIALS
MNRE-India -
First Solar.  MEITY-India EXCELINSTRUMENTS

o Pr— 1 =N .
make possible



Technology Transfer and licensing of IPs

Optoelectronic device fabrication tool TCE on soft materials fabrication tool

Optoelectronics and bio-photonics Research Highlights
THE Nature — where | work

% - |IOP — Physics world

KN Global PV Magazine
SubSem +

Sublimation system for semiconductors plus metal/inorganic evaporator

WATER CHILLER

" T

) Method of forming perovskite film via vacuum
h approach

US 20220325398A1

OLED manufacturing meteorology tool

~440
e y § 202203253
201 SXMZ a9 United States
- - - -
12 Patent Application Publication (0, Pub. No.: US 2022/0325398 Al
! Sharma et al. (43) Pub. Date: Oect. 13, 2022
Spectrometer Filter

421 432 (54) METHOD OF FORMING A C23C 14/58 (2006.01)

: : HALIDE-CONTAINING PEROVSKITE FILM BOsD 1700 { 200600 )

' ! BOSD 00 (2006.01)

(711 Applicant: Applicd Materials, Ine., Santa Clara, {282y US. (L
Laser Light Detector Light Detector CA (US) CPC ... C23C 1470694 (201301 ), C23C 14024
401 422 431 _ , _ _ (20013.01); C23C 1424 (201301 ), C23C 1454
(721 Inventors: Vijay Bhan Sharma, Ragsthan (IN); (2013001 C23C 145806 (2013.01); BASD
[} i i Abhiject Laxman Sangle, Maharashira 1005 (2013.01 ), BOSD 3007 (2013.01), BOSD
(IN). Ankur Anant Kadam, Thane 2400710 (2013.01); BOSD 242502 (2013.01)
P a t e nt g ra n t e d e (IN): Swresh Chand Seth, Mumbai
; (IN): Richa Pandey. Kanpur {IN); §7) ABSTRACT
L T ST Dinesh Kabra, Mumbai (IN); Valipe - : |

yne ;Ergza ae Static PL Transient PL Ramgopal Rans, New Delhi (IN) A hvbrid halide perovskite film and methods of fonning a
Measurement Measurement ~ . _ ) hybrid halide perovskite film on o substrale are descnbed.
Assembly Assembly (73] Assignee: Applied Materlals, Inc.. Santa Clara, The film is formed on the substrate by depositing an organic
420 430 CA (US) solution on a substrate, heating 1he substrate and the organic
" solution 10 form an ongame laver on the substmte, depositing
(213 Appl. No.: 17/229,492 an inorganic layer on the organic layer. and heating the
o e X subsirate having the inorganie layer thereon to form a hybrd
. . (22)  Filed: Apr. 13, 2021 halide perovskite film. In some embodiments, the hybrid
Appl Ied Mate rla IS I nC.’ USA halids mesanuekits filny comaricse o CHINFLLSRY . coumne

Applied Materials Inc., USA

FIG. 4
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e 22 lit/m2 of clean water output in a day (3 x of dinyiarbon flowers furniight tohieat at

conventional solar-stills) u?rw?lleddeb{fu:lehncy, {IIT team fdmdi hmn:-um h
Carbon nanoflorets made by IIT Bombay researchers can convert incident sunlight to heat with 87%
e Inlet : 5000 — 7500 ppm TDS efficiency. ! ®
° Output TDS < 1 O ppm Published - October 30, 2023 10:30 am 15T = Sri City

« Single step comprehensive purification
« 150 lit/day capacity pilot plant in a govt school through ¢ -()f. ncp

Arid Communities & Technologies. ‘.{)}‘(‘ L’Qbs

Solar-water purification

Space heating for Indian army



Decarbonising Rural Industries:
Solar Hydrodistillation (SHD) for Rosewater Production

Project Sponsored by
CIL, RuTag, T Bembay ! |
|

wWatel

Prepared by using  §
solar energy
&

Technology developed and disseminated by:

Centre for Technology Alternatives for Rural Areas (C-TARA)
Indian Institute of Technology Bombay, Mumbai, India

Characteristic

Production Ratio

Daily Production

Revenue

Monthly Profit

Payback Period

Value

1 kg petals to 3 liters

4-5 liters

INR 50-60 per 100
1l

INR 2,000-12,000

Approximately one
year

Scalable economic
opportunity




EV Powertrain Lab: Objectives & Deliverables

C1973 EV LAB

IIT Bombay

Vision:

Aim:

Goals:  EV powertrain products for e2w/e3w/e4w

G Genteel: good QRD (Quality, Reliability, Durability)
O Optimal: hi power:weight ratio, versatile, compact

A Affordable: frugal, cost-effective, value-for-money
L Local: indigenous, scalable, import-free
S Sustainable: lean-green, energy-efficient

1) Charger: OBC, V2G

Innovation in E-mobility ecosystem

Excellence as R&D lab for EV Technology, L&D hub for E-mobility Talent, Centre for Innovation

Indigenous & robust products for EV powertrain and world-class talent for E-mobility ecosystem

2) Battery: BMS, Na-ion

3) Inverter: WBG, SiC/GaN
4) Motor: BLDC, PMSM

+ Ancillaries: vmu

1) On-Board Charger, Vehicle-to-Grid charging

2) Battery Mgmt. System, (Na) Sodium ion battery =
3) Wide Band Gap devices, Silicon-Carbide/Gallium-Nitride s

Unbdinctionsl e
corverter for B = o

4) Brush-Less Direct Current, Permanent Magnet Sync. Motor ™™ Increase or

+ Vehicle Monitoring Unit

=Fower Electronics ;=
m::" v Rectifiers(On-board chargers):

Convert AC rom electric grid to DC [ ]
¥ Inver ter: Conver t DC to AC

Solar Inverter Home / Business
E d . ] H:: Dec AC AC i i
nergy devices: e — - — W «—> >
o @Generation oget v—
o Storage Act
O Can_er5|9n R
o Distribution

_ R ) Bidirectional
Electric Vehicle with g* -~ . EV Charger
f a1 f
V2G or V2H [ = ‘\)
— -

—
—

L&D and HR (Human Resource) talent nurturing

® Instructor-led webinar series — Evolution: E-mobility/EV themes
E ® Short-term courses - EVolve: Tutor-led online technical training
D ® MOOC elearning — EVoke: Topic-specific recorded class via LMS

® ePost-Graduate Diploma Program (ePGD*): E-Mobility (1.5 yrs)
Masters of Engineering (M.Engg): Approved by IITB; 2 years PG
® Technical Workshop / Seminar / Webinar — EV Tech-Day '24-25
Corporate L&D: Customised training for R&D and Sr. Mgmt.

® Student internships, PhD and M.Tech fellowships



EV Powertrain Lab: Associations & Achievements GO BN LAR

IIT Bombay

- R l DE S Empowering Research in Indigenous Development of EV Sub-systems @j‘

Government:  Govt of India (ANRF — MAHA EV: E-RIDES), DST (Sustenance project): Product innovation, Patent

Anusandhan National Research Foundation

Industry™: Industry-Academia Partnership Program, TRL L.4/5/6 & Technology-Transfer project, Lab service

Agency: GESH, SINE, ASPIRE, ACR, EO - Training course, Incubation aid, CSR initiative, L&D program, Talent

ANRF: Anusandhan National Research Foundation (Rs.65cr, 25-28), MAHA: Mission for Advancement in High-impact Areas @ Power Electronics, Machines, Drives
IITB bodies: Green Energy Sustainability Hub, Society for Innovation & Entrepreneurship, Research Park, SemiX, Alumni & Corporate Relation, Educational Outreach

Technology projects in E-mobility: success showcase Facilities: instrument, machine, measuring device

Active Dynamometers, 50kW
Tesla / Gauss Meter

High end Oscilloscopes (1GHz)
High power DC source

High response Thermal imager
Wire-cut EDM & CNC milling M/c
Temperature chamber

Battery cycler

Potentiostat

EV powertrain functional areas:

Charger: Cummins — high efficiency & temp range, compacti e et .

R Battery: Na-ion perfo. model dvpt., optimal charging, capacity—fechanism

& Motor design & CAD-CAE s/w
D Inverter: Kinetic - Si MOSFET motor-controller, frugal, compact [Pt s ‘ *Industry: |-APP partnership, R&D project alliance
- .1 1) JOhn Deere 5) Hioki JOHN DEERE M TAPFIN
2) Hella Forvia 6) Nayak Power T
Motor: Ferrite based IPM synchro reluctance motor ) ) y ‘ —
3) Dana 7) Techtronix @ FoRvIA
Idea > Concept > Design > Simulation > Proto > Validation >> PRODUCT 4) Matter Motor 8) TapFin ——

SAM INSTRUMEMNTS nEll:]El Kk H IO K l

Telkironix '

3



Battery Research

Advanced Li-ion

& Li-metal
(regular,
solid-state,
Areas printed) battery

o Concepts

o Chemistry

o Electrode

o Cell

o Prototype
o Diagnostics/Predictions
o Recycling

Lithium-Sulphur
&
Sodium-Sulphur
battery

Safety aspects need
improvements

e Mer

i density, and #

Nyﬂe life
EDLC/Pseudo-SuperCap battery

Potassium-ion

_& Sodium-ion battery,
multi-valent : . .
including solid-state,
battery
Y battery
chemistries

,NEEH:J‘ SUperior

+
L~ Sl
¥ 3 Al
v i
gl G
X e B et
Iﬂ- s AL e Tl
w
H
s b '
'

T
kWh = MWh .=

2 MW Li-ion storage

Metal-air
&
Redox flow
battery



Development of high capacity, stable and highly rate-
capable Na-ion battery cathode.

Trials underway for technology translation to Indi

SUETAZIABI 15

Energy
: \ .
m [Patent granted; Indian " "";.*
INDI ENERGY ™" %jcei0001

- i
Development of Na-ion battery cathode via health/environment

friendly and cost-effective ‘aqueous processing'.

Scalable Sn-based high-performance and safe anode materials
for high volumetric energy density Na-ion batteries

Trials underway for technology translation to KPIT (now, Trentar Energy Solutions)
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rinivasan

1ab

Low-cost ZBB for Grid Storage
High Energy Density (154 Wh/kg)
Low overpotential

Stackable design

]
D
'\
4 & | | |

SR

Refurbishable Components

g = Current
collector
: . l

s |F ! o 1
. > Case Carbon arbon
Br, binding HonAoWEEE @ felt Separator cloth
strength of Q* g
Solubility of ZnBr, §
In binary ZnBr,-QXiaq) = | TBABr TPABr TEACI
U r ] A i i i
ﬂn"r\x - - 100 ‘W- 100 100 : 100

Ah"ﬂm “III]I h 39‘ ® - § -
Br,-trapping agent (QX) : >~ 80} 1g0 3 = 80 ' 180 3
Screening/Optimization Capacity(Ah) Q a © L
o (o]
v < w | -
y . £ 60f 160 S g °0F 1% &
Through a solubility product based screening methodology, we report an energy-dense, non-flow v o o | Reused 0,
. o e i : electrodes | ®
Zn-Br, battery (154 Wh/kg) for low-cost grid scale energy storage. 8 40t {140 3 2 40 : 40 3
o - O : —
= X 3 ® | Coulombic Efficiency(%) 2
© 20 i affici 420 = @ 20t | 120 =

O o Cculomblc. ejfflmency O ® | Energy Efficiency(%)

—8— Energy efficiency :
0 1 1 1 1 | 0 0 | L1 1 | 0
0 250 500 750 1000 0 100 200 300
Cycle No. Cycle No.

Mollick, Mandal, Srinivasan J. Electrochem. Soc. 2025, 172 010503; Indian Patent #560510, Granted, 2025: Currently being translated by Industry Partner (up to 30 Ah)



Circular Economy @ IITB Diverse sectors and Multiple

Circular bio-economy

o Recovery of value added
chemicals from fruit
processing waste

o Garden waste to produce
fuels for domestic cooking

o Biomass gasification for
production of hydrogen and

methane as fuels

Approaches

Process/Technology Development

Plastics and polymers

o Thermo-chemical recycling
of waste plastics for fuels

o Design of bio-composites
for sustainable and circular
materials

o Development of
biodegradable and reusable

polymers

Industrial wastes

o Sustainable handling of tyre
waste

o CO2 capture and
conversion to fuels and
chemicals

o Construction and foundry
waste recovery and
management

o Recovery chemicals from

waste water

o e-waste



Critical Materials Recovery

Roasting-Water Leaching-Slag Cleaning Process for Recovery of Valuable Metals from Li-ion Battery Scrap

5 5 Water Leached
4 5 Residue
d4
3 3 3 4 5 5
3
1 - LiCoO:
- 4 . 2-C
S : 3 - Li2Co(S0s):
o 4 4 4 Su Ifa:g: :c::sted 4 - CoSOe
3 4 4 _4 <
g1 3 3 S L 5 - CoO0
=
@
= 2
1 1 Black mass
, 1 2 1 1
1
l L -J : [ . |
40

50 60 70 80 90
26 (°)

10 20 30

XRD patterns of black mass, sulfation
roasted powder, and leach residue after
water leaching

Industrially
preprocessed
black mass
(<125 jum)

Matenal tlow scope
boundaries

Nickel
concenltrate
. Nickel slag
Input gas mix Siochar FeO,-5i0,
50, O, Ar Water Ar . Ni, Co, Cu
Li, Co and Mn
sulphates 4 + + & EF matte
+ remaining Leaching Ni-Co-Fe-Cu-8
Sulfation | black mass Water . residue Ni Slag
. - + Filtration > .
roasting leaching cleaning
EF slag
Fe() -5,
Mn
¥ v v
Off-gas Leaching Off-gas
solution
Li, Ca, Mn

General Process

-

-



Waste Biomass-Plastic Gasification and Combustion
based systems for Thermal Applications and Waste

Management
* Gasifier - Designed to operate Potential areas (any thermal
with process requiring heat upto
o Feed upto 20% ash 1000 deg C)
o Co-gasification with & Sand drying/Sand
Plastic/Paper/Cloth mix upto . - Reclamation for casting
20% e Steam Boiler industry - Deccan Crest Pvt
s : Ltd. Kolhapur
o Menstrual Waste upto 4% as e Aluminium Melting
co-feed e Powder Coating
e Efficient burner for low CV fuel e Community
> Low emission Cooking/Kitchen
-igh temperature e Drying/Baking/Process

O

o High efficiency

o Flameless burner with ultra
lOW emission

IITB Living Lab

—

Waste Biomass-Plastic & Waste Heat based Gasification system for H, production
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Energy Policy

r“k‘{ _ Volume 100, January 2017, Pages 41-50
':x ‘fﬂ"':: E ne rgy

I ! ..-“._'-r{'-,_

&, T-S-l s Volume 195, 15 March 2020, 116949

Low-carbon growth for Indian iron and

" steel sector: exploring the role of
A framework for analyzing trade-offs in voluntary environmental compliance

cost and emissions in power sector

Transportation Research Record: Journal of the Transportation Research Board

‘@ Springer Link

HATIOMNAL e
ACADEMIES soocm Impact Factor: 2.019
5-Year lmpact Factor: 2.005

WU TRANACETATION S SARCH MWD

Research Article | Published: 06 November 2021

ﬂ Available access Research article First published online September 15, 2021

EmlSSIOH lnventory fOI‘ road transport 1n Indla 11 Analysis of Retrofit and Scrappage Policies for the Indian Road Transport Sector in 2030
2020: framework and post facto policy impact

assessment

Research Article

Temperature change and mitigation potent
of Indian cement industry



“onterr excellence in oil, ya$ e

Objectives:

1

Product disposal
and waste Air emissions |

[ Management L3 oo poilution )

plant
o Impact of electrification of operations

Waste water ]

Reuse, recycle [ Y+—
T Use phase of the 1 —
reprocessing, T ————>{__Air emissions |
remanufacturing L J-__:—'[ Soil pollution |
|
|
1
—1
_L..[

« Determine detailed product-wise impacts and il 1 """" Y
. ¥ E: _ ) :_i_..[ Soil pollution |
emISSIOn hOtSpOtS ii %} I_.:. Crgi;g;;;ro{sas F_:_,[ T:;T:EZ" l]
 Use detailed process data to provide e el e
1 ] . :: > Crludeoilf'natural —:":—"[ Air emissions |
decarbonization possibilities et |11
. |dentify the impact of the electrification of gas o :,. ------- 3- S58 .
. . . i ;! etrochemica i Air emissions |
processing on carbon emissions L pevschemica 4_n_.{4|—:““ ==
Freicetor | 11 )
burning fuel; [ TS = = = = = === = ;I:_: g |
outcome: manufagc:iuringi :[ Polvmefrproduct 1_1_.{ ::zil:?;; }
; roa : T manufacturing H i
o Carbon footprint of HDPE and LLDPE ey ! = ]
. . . . I - : Waste water |
o Section wise impact details of complex |
|




Life Cycle Assessment of Hydrogen Production via Electrolysis
Technologies: Insights from India for a Sustainable Energy Transition

’ Evaluates . Supports
Need for LCA in e dentifies Sl Reveals
hydrogen Impacts across SESEIERE policy and nicaen

environmental
hotspots.

PlREIEIER Investment

decisions.

production hydrogen value
technologies chain.

pathways.




Student Semester Program - SLP

Predictive capability in UPL sustainability data
tracker

To design a process to separate the CO, from flue
gases of the coal-fired boiler

UPL LIMITED

SUPL

OpenAg™




IEAC

—

I No of Audit Completed o No of Industry verticals
=_(\D/ — Covered
= 58 E3

Monetary Savings
.% |dengiaiied (Lacs) Reduction in Carbon SCOPE-01 SCOPE-02 SCOPE-03
8126 Emissions (tCOse) (tCOsq) (If Any)

0 tuni
Monetary Savings ?82 |d';|:‘l":t,i;i:3 i 2,58,556 22,984 -
Implemented (Lacs)

2413

ECM
ImpI:.-mented 19,592 4,934 -




Sustainability Education for Industry Leaders and
Managers: Sector-Specific Courses

Industry

Industry Sector

Oil and gas

Plastics and polymers

Petroleum and
Petrochemicals

Cement

Steel (broadly metals
and alloys)

Heavy Industries

City/Urban regions

/"« Course for industry leaders: ESG N
reporting, climate/green finance,
circular economy models, climate
policies, and targets

e Course for industry managers:
Material flow analysis, Life cycle
assessment, footprint calculations,
software training, green engineering,

Buildings Urban infrastructure
Transport
Power Energy

\_ and chemistry principles )

6ptions: One-off courses, Professional h
certificate (three courses), Shared/joint
courses with industry Y




Integrated, end-to-
end Zwilling Labs
Digital Twin Platform

Zwilling’s twin platform enables every step of
your journey from connecting disparate data
sources, creating and visualizing your digital
twin machines and factory, to analyzing data
and prescribing corrective actions. We actively
support our customers in this journeuy.

Our comprehensive platform enables
manufacturing industries to operate efficiently,
paving the way for a sustainable future and
advancing the global effort towards
decarbonization.

g.,_ ITB Sta rtUp =) Zwilling

L Labs

Accelerating Experimentation pachine Condition

in Industries with Al-Powered Monitoring: Enhancing

Digital Twins Machine Health & OEE through
Various Maintenance
Strateqgies

Achieve real results with precision-engineered & Al-
enabled solutions

~ Monitor real-time data from all connected machines.
Simulate operational scenarios for predictive maintenance.
- Visualize plant processes with interactive 8D models.
Track and analyze equipment performance and efficiencu.
- Optimize workflows with Al-driven operational insights.

- Receive instant alerts for system anomalies and failures.



Sustainability
Action Lab

The Sustainability Action Lab focuses on; action learning for students and dissemination of sustainability research
findings with stakeholders.

: " N

Problem Statement: 500+ Companies GreenCo ITB Sustainability Action Lab Deliverables
certified but few have Platinum+ rating.

. J

* Domian Expert as Mentor and students to work on the
o ) project.

:' Solution: Sustainability action lab in partnership with  Details of project and output to be shared with CII.
E

. Cll can help companies improve their GreenCo rating.

* Improvementin Cll rating/score as a criteria
(performance standards).

/ Methodology: \ - /

1. Identifying the low scoring categories.
2. ldentifying the professor with expertise and
students to work on the project (1 or group of

@= students). Exploring Cll Partnership
:) 2

& 4

Work on specific deliverables that can result in
strategies and measures to improve the GreenCo
rating.

4. Create whitepapers that can increase domain
knowledge, credibility and branding for GreenCo

\ ratings. /




‘ lIT Bombay Research p
‘)j Hub for Grear Ensrey To enable research

RRCISHS e and education for sustainable development”

Campus
Sustainability i O
- ITB /N
Education & « Other Campus Outreach
Training
- CEP « Roundtables
« EPGD/MEngg « Seminar/Webinars
. MOOC « Conference/Symposium/Conclave/Expo
« Minors, IDDDP Fundamental &
Translational
Research
« Faculty Initiated
> - HubInitiated o N
« Industry Academia
« Student Initiated oy
L « Research Infrastructure =\ AR~
[=1=]1=
LSLLF Industry
N Assessment

Entrepreneurship




IIT BOMBAY Admin,

Departments, Schools, Centres, SINE,
Student Bodies

o)
=) ®
282 =
Academic & ]
Industries

Research

Private

Institutions

and Labs

and

Public Ltd

Indian & International

Industry Partner

University Partner

o
=

NGOs/NPOs

Govt. Bodies/

Regulatory/
Think Tanks/

Ministry




1 PARTNERSHIPS

FOR THE GOALS




Thank You
‘ lIT Bombay Research
), Hub for Green Energy

and Sustainability

CONTACT DETAILS

Reach out!

@ 022-21596301
@ office.gesh@iitb.ac.in

GESH IITB, 2nd Floor,
Old CESE Building,

IIT Bombay, Powai,
Mumbai 400076




