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Disclaimer

The information set forth herein is furnished free of charge and based on public data issued by relevant
authorities that Chemours believes to be reliable to its actual knowledge. The Information is intended for use
by persons having technical expertise at their own risk. The user is solely responsible for any interpretations,
conclusions and implications of the information provided by Chemours.

This information is provided for informational purposes only and is not intended to be used as a regulatory
consult, guidance or advice and should not be used for compliance purposes. Readers of this information
should consult with their own legal counsel for guidance and advice on compliance for all governmental
regulations. This information is not intended for use by the user or others in advertising, promotion,
publication or any other commercial use. Nothing herein is to be taken as license to operate under or a
recommendation to infringe any patents.

CHEMOURS MAKES NO WARRANTIES OF ANY KIND, EXPRESS OR IMPLIED, REGARDING THIS

INFORMATION AND ASSUMES NO LIABILITY WHATSOEVER IN CONNECTION WITH ANY USE OF
THIS INFORMATION.
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Chemours at a Glance
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1:Not an exhaustive representation. For more details on Chemours footprint visit: Chemours' Global Expansion and Global Footprint



https://www.chemours.com/ja/about-chemours/global-reach

Electricity consumption of data centers

Electricity consumption Share of electricity demand

TWh

2005 2010 2015 2020 2024 2005 2010 2015 2020 2024
™ United States m China ® Europe = Asia-Pacific excl. China = Rest of world --- Global average
IEA. CCBY 4.0
Al training and Al inferencing will increase the share of electric demand
related to data centers
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Source: Energy and Al report by IEA, April 2025



https://iea.blob.core.windows.net/assets/de9dea13-b07d-42c5-a398-d1b3ae17d866/EnergyandAI.pdf
https://iea.blob.core.windows.net/assets/de9dea13-b07d-42c5-a398-d1b3ae17d866/EnergyandAI.pdf
https://iea.blob.core.windows.net/assets/de9dea13-b07d-42c5-a398-d1b3ae17d866/EnergyandAI.pdf

Energy Efficiency and Electricity Demand for Data Centers

Average annual change in key drivers of data center electricity consumption globally, 2005-2015 and 2015-2023

Energy use per conventional computing task* :
Share of enterprise data centres

Idle power* :

| Power usage effectiveness

Server stock

International trade in ICT services :
Internet users

Fixed-broadband subscriptions

Social media accounts

Active mobile-broadband subscriptions
Global IP traffic** :

| Data centre electricity demand : — | : :
-30% -20% -10% 0% 10% 20% 30% 40%
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Source: Energy and Al report by IEA, April 2025 IEA. CC BY 4.0.

PUE improvements for Data Centers are very limited
Data Centers’ Electric Demand is accelerating
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https://iea.blob.core.windows.net/assets/de9dea13-b07d-42c5-a398-d1b3ae17d866/EnergyandAI.pdf
https://iea.blob.core.windows.net/assets/de9dea13-b07d-42c5-a398-d1b3ae17d866/EnergyandAI.pdf
https://iea.blob.core.windows.net/assets/de9dea13-b07d-42c5-a398-d1b3ae17d866/EnergyandAI.pdf

Contribution to global
energy consumption is
expected to increase
from 1% to 3%-4% by
2030
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Data Center Challenges

Existing energy
efficiency improvement
methods are no longer

enough—16% /yr.

improvement projected
to drop to 2% /yr.

objections

Billions of gallons of
fresh water consumed

annually to support
cooling

Next generation IT
infrastructure will
generate too much
heat for traditional AC
systems alone

Solving the Data Center Thermal, Energy, Land & Water Crisis

Significant grid constraints, water permitting issues, land permits, and the capability of current
cooling systems are contributing to industry growth limitations, regulations, and community

Global land usage for
data centers is
expected to increase
from 43MM to 64MM
by 2030




Liquid Cooling Technologies for Data Centers

Slngle -Phase / 1P-DTC
(water- egcoI)

Direct-To-Chip (DTC)

Two-Phase / 2P-DTC
(Fluorinated Gases/Liquids)
Liquid Cooling

Pumped 2P ‘

Passwe

Single-Phase / 1-PIC

« Why Liquid Cooling?
1) Performance: Air cooling is no longer economical nor feasible for high-density workloads
2) Energy/Water efficiency: Liquid cooling enables significant reduction in PUE and WUE
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Two-Phase Direct to Chip Cooling in Data Centers ,EE ™

How Two-Phase Direct to Chip Cooling Works:

@ Chilled Opteon™ thermal @ The fluid boils, exiting the heat
management fluid circulates exchanger as a vapor
into the server rack

@ A specialized cold plate @ The vapor returns to a chiller
located directly on top of the directly or by a secondary fluid
chip is used to transfer heat to loop to be condensed back to a
the fluid liquid and recirculated back to
the chip

The Power of Latent Heat of Evaporation:
When a liquid transforms into vapor, it releases latent heat—an essential physical
property that our products leverage to dramatically enhance cooling performance.

This latent heat vaporization allows our solutions to absorb 10 to 100 times more
heat than traditional single-phase fluids.
‘ Chemours-




How Two-Phase Immersion Cooling Works:

@ Electronic equipment is placed Vapor rises and condenses
inside a semi hermetic tank back to a liquid when it makes
filled with Opteon™ 2P50 contact with the condenser coil

@ The heat from the electronic @ The fluid returns to the pool in a
equipment causes the fluid to passive cycle

boil

Advancing next-generation computing speeds

Two-phase immersion cooling offers the most efficient heat-transfer
capability, which will enable high-powered computing and ever-
faster processing speeds

Check out our explainer video ‘ Chemours-



https://www.linkedin.com/posts/opteonproducts_immersioncooling-sustainable-datacenter-activity-7133091862474559489-4iou?utm_source=share&utm_medium=member_desktop

Why Advanced Liquid Cooling is more Efficient?

Air Cooling 1Phase DTC 2Phase DTC 2Phase Immersion

20°C

Heat
Sink ™ 33°C 43°C 50°C 50°C 50°C
TIM Cold Plate Cold Plate Cold Plate
Chip
Packaging

T]unct'on _ Tf Data Center “Free” Liquid Cooling—Singapore
H [o] — l —

Junction at 70°C R]—f = : == RTIM + RHS or CP + Rfluid
total 1P D2C Chiller

Free Cooling Zone = . Required

Free Cooling Enabled with Advanced Two-Phase
Liquid Technologies

To achieve the same Junction temperature, Advanced
Two-Phase liquid cooling operates at a higher
temperature, allowing more frequent free cooling

22 ™ 2% 15 26 27T W W 30 I 32 33 34 35 36 37
Dry-Bulb °C
Source: 2025 OCP Southeast Asia Tech Day - From Analyst to

Innovator-Why Liquid Cooling Is the Future of Al Factories by c Ch .
emours

‘ Opteon Accelsius

Temperatures represented are orders of magnitude and will vary depending on the system design and components efficiency



https://drive.google.com/file/d/14KVKWztata8YN5Ho_xFbVfoToSv7vtD3/view
https://drive.google.com/file/d/14KVKWztata8YN5Ho_xFbVfoToSv7vtD3/view
https://drive.google.com/file/d/14KVKWztata8YN5Ho_xFbVfoToSv7vtD3/view
https://drive.google.com/file/d/14KVKWztata8YN5Ho_xFbVfoToSv7vtD3/view
https://drive.google.com/file/d/14KVKWztata8YN5Ho_xFbVfoToSv7vtD3/view
https://drive.google.com/file/d/14KVKWztata8YN5Ho_xFbVfoToSv7vtD3/view
https://drive.google.com/file/d/14KVKWztata8YN5Ho_xFbVfoToSv7vtD3/view
https://drive.google.com/file/d/14KVKWztata8YN5Ho_xFbVfoToSv7vtD3/view
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Chemours’ Two-Phase Liquid Cooling
Advantages for Data Centers

Two-Phase Liquid Cooling when compared to Air Cooling in data centers can lead up to’

40% Near Zero

Lower Energy Water consumption vs. 8.23 MGal
Consumption per MW per year per data center

60% 35%

Reduction in Data Center footprint Lower Construction Cost ($/MW)

7.9kW+ per chip

Enabling next generation chip cooling**

‘ Opteon *https://liquidstack.com/content/uploads/2022/05/2022-Case-Study. pdf ‘ Chemours.,

** ACT Demonstrates Breakthrough in High-Power Direct-to-Chip Liquid Cooling Technology - Advanced Cooling Technologies



https://liquidstack.com/content/uploads/2022/05/2022-Case-Study.pdf
https://liquidstack.com/content/uploads/2022/05/2022-Case-Study.pdf
https://liquidstack.com/content/uploads/2022/05/2022-Case-Study.pdf
https://liquidstack.com/content/uploads/2022/05/2022-Case-Study.pdf
https://liquidstack.com/content/uploads/2022/05/2022-Case-Study.pdf
https://www.1-act.com/about/news/act-demonstrates-breakthrough-in-high-power-direct-to-chip-liquid-cooling-technology/?srsltid=AfmBOopsw6XAL6vDbZlb76DdggSRiDnDNXLb0PAjqF6Hdf0NGT6BPh6Q
https://www.1-act.com/about/news/act-demonstrates-breakthrough-in-high-power-direct-to-chip-liquid-cooling-technology/?srsltid=AfmBOopsw6XAL6vDbZlb76DdggSRiDnDNXLb0PAjqF6Hdf0NGT6BPh6Q
https://www.1-act.com/about/news/act-demonstrates-breakthrough-in-high-power-direct-to-chip-liquid-cooling-technology/?srsltid=AfmBOopsw6XAL6vDbZlb76DdggSRiDnDNXLb0PAjqF6Hdf0NGT6BPh6Q
https://www.1-act.com/about/news/act-demonstrates-breakthrough-in-high-power-direct-to-chip-liquid-cooling-technology/?srsltid=AfmBOopsw6XAL6vDbZlb76DdggSRiDnDNXLb0PAjqF6Hdf0NGT6BPh6Q
https://www.1-act.com/about/news/act-demonstrates-breakthrough-in-high-power-direct-to-chip-liquid-cooling-technology/?srsltid=AfmBOopsw6XAL6vDbZlb76DdggSRiDnDNXLb0PAjqF6Hdf0NGT6BPh6Q
https://www.1-act.com/about/news/act-demonstrates-breakthrough-in-high-power-direct-to-chip-liquid-cooling-technology/?srsltid=AfmBOopsw6XAL6vDbZlb76DdggSRiDnDNXLb0PAjqF6Hdf0NGT6BPh6Q
https://www.1-act.com/about/news/act-demonstrates-breakthrough-in-high-power-direct-to-chip-liquid-cooling-technology/?srsltid=AfmBOopsw6XAL6vDbZlb76DdggSRiDnDNXLb0PAjqF6Hdf0NGT6BPh6Q
https://www.1-act.com/about/news/act-demonstrates-breakthrough-in-high-power-direct-to-chip-liquid-cooling-technology/?srsltid=AfmBOopsw6XAL6vDbZlb76DdggSRiDnDNXLb0PAjqF6Hdf0NGT6BPh6Q
https://www.1-act.com/about/news/act-demonstrates-breakthrough-in-high-power-direct-to-chip-liquid-cooling-technology/?srsltid=AfmBOopsw6XAL6vDbZlb76DdggSRiDnDNXLb0PAjqF6Hdf0NGT6BPh6Q
https://www.1-act.com/about/news/act-demonstrates-breakthrough-in-high-power-direct-to-chip-liquid-cooling-technology/?srsltid=AfmBOopsw6XAL6vDbZlb76DdggSRiDnDNXLb0PAjqF6Hdf0NGT6BPh6Q
https://pages.chemours.com/IC-Case-Study-October-2024.html
https://pages.chemours.com/IC-Case-Study-October-2024.html
https://pages.chemours.com/IC-Case-Study-October-2024.html

How Advanced Liquid Cooling Solves Power Challenges?

67 MW computational
33 MW for cooling

100 MW
power on
site

80 MW computational
20 MW for cooling

95 MW computational
5 MW for cooling

* PUE for Traditional air cooling is assumed at 1.5

. ** PUE for Basic liquid cooling (1PDTC) assume d1.25 "
12 ‘ Opteon *** PUE for advanced liquid cooling is assumed at 1.05 Chemours



Thank you and Come Collaborate with Us!

Samer Saab, PhD
samer.saab@chemours.com

Chemours Data Center Cooling Testing Facilities (Newark, DE)

Two-Phase Immersion Cooling Two-Phase Direct-to-Chip

48U Tank
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