NET ZERO

NNNNNNNNNNNNNNNNNNNNNNNNNNN

A % DATACENTER
s FORUM

Net Zero Innovation Hub for Data Centers

T




NET ZERO
&
INNOVATION HUB FOR DATA CENTERS

T

G
e N
=
o |
e -
S,

INNOVATION HUB FOR DATA CENTERS

~ i rowsousl  et's ]

/

ConNecCt

'EDUCATION

: Electrical &
~ Mechanical
- Engineer

~ « EBA (Engineering
Business ‘

| ="l Thomas Volder

RO, tv@netzerodatacenters.com
.|YNNOV|O HU R DA'CNTRS +45 29 60 60 04

NET ZERO



mailto:tv@netzerodatacenters.com

NET ZERO

INNOVATION HUB FOR DATA CENTERS

NET ZERO

INNOVATION HUB FOR DATA CENTERS

Cross-sector collaboration on innovative, ready-to-market solutions for

the European data center industry
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Leaders of the Data Center industry created the HUB as

to execute projects which

accelerate their
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Industry Engagement & Thought Leadership

Selected Upcoming Speaking Engagements

DATACENTER FORUM

COPENHAGEN

2020 |
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[Panel] Scaling
Renewable-Powered
Al

P

September 17
DCD London

Hydrogen g3

Week
Expo+Conference

Brussels Expo, Belgium

euhydrogenweek.eu

October 26-30
European Hydrogen Week

September 24
Data Center Forum Copenhagen
Thomas Volder

IEICES

Danish Center \R{eIgl 2 Tl8 4 8 (o] =14

October 28
DaCES event on Energy (storage)
solutions for Datacenters

September 28
Future Grid & Al Data Centers
Europe

O HEATEXPO

November 24-26
HEATEXPO
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“ OPEN

it Compute

2t Project®

October 12-15
OCP Global Summit

Horizons Clean 20%¢
Energy Expansion
Week

Delivering Security with Clean Energy

24— 27 November 2026
Bella Center, Copenhagen

November 24-27
Horizons Clean Energy Expansion
Week
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September update at a glance

Ecosystem Growth

= Five new Project Members and one new Executive Partner

Project Updates & Innovation Pipeline

= Aluminum-air module validation confirmed with Phinergy — testing planned
= Heat-to-X Data Center validation with AirJoule Datacenter Test

= MW-scale testing site secured with microgrid and Data Center

= More than 45 applications received for the Start-Up 2027

Industry Engagement & Thought Leadership

-
(2, AlumaPower

= “Hydrogen Infrastructure for Europe’s Data Centers” — publication with Hydrogen Europe, 28 October

(European Hydrogen Week)

= 8 speaking engagements confirmed Sept.—Nov.: DCD London, Copenhagen, OCP Global Summit,
HEATEXPO and more
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Net Zero Start-up Hub

Pilot Activities 2025-2026
e Startup Call: Announced Q2 2025
* Pitch Event: Held 24 September 2025 in Fredericia

» 11 participating startups,6 selected, 3 awarded cash prizes
(google)

Net Zero Start-Up Hub
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Solution: heat reuse Sorption technology
extracting water from air + reducing
HVAC energy demand by up to 60%.
Country: USA

Stage: Pilot/Pre-commercial

Solution: Copper flow battery (CFB)
Country: Finland
Stage: Prototype/MVP

NET ZERC
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N=OCARBON

Solution: Direct Alr Capture using low-
grade waste heat, also acts as secondary
cooling.

Country: Germany

Stage: Pilot/Pre-commercial

ShipTowh

Solution: Reversible Hydrogen Batteries
alkaline fuel cell for power-to-hydrogen and
hydrogen-to-power

Country: Denmark

Stage: Pilot/Pre-commercial

Solution: Floating modular data centers
fabricated with 3D concrete printing, co-
located with offshore renewables
Country: USA/Denmark

Stage: |dea/Concept

Solution: Power Expander improving
efficiency of large heat pumps and chillers.
Country: Denmark

Stage: Prototype/early pilot

Next steps

e Second Round is kicked off 22.09.2026

_——_



NET ZERO
Status: Start-up Hub 2026-2027

a \(

Call & Applications [ Evaluation P:,t:i:e& Roadmap Development Incubation Program ( “Ylumni Community
J PROJECTS &
PILOTS
\/ . J
June: Call issued August 31 Deadline Initial Evaluation September 22
46 submissions Applications assessed using the Hub’s TARL evaluation 8 Companies Shortlisted to pitch
et i Google NET ZERO (more than double the amount from framework, which covers innovation, technical maturity, to an industry jury in Fredericia on

last year) market relevance, adoption readiness, team strength and 22 September.
strategic fit.

Accelerate your technology. INZIH Met Zero Strt-Up Hub 2027 — TARL Evaluation: Raekisg Summary

Conn with indu A < H
Bzildeyco!ur ;:a(h to Z::onment. AT 1 9 Countrles
g ' Median TRL 6

' Bk Pitch Prize.
Technology:
29 within Power

11 within efficiency

Mot Zorm isnovation b Eoacuthes Parinens

OPL EXED Datag Google Schsider B Microsoft vermy 4 within cooling
9 within heat reuse
3 within Digital/sftwr

The new cohort focuses on
power and energy, heat reuse
and Heat-to-X, and Al-driven
energy efficiency.
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Current Hub Workstreams and Projects:

Workstreams

Projects

Clean
oy Power

e Grid
s/[g] Integration

@ Water

ICE+Hydrogen (short term)

PEM+Hydrogen (mid term)

Al-air battery generators

Heat-to-X (w/o district heating)
X = Water, Biomass, Power,
Cooling, DAC, ...

Heat Reuse Platform
(Matchmacking for District Heating)

Grid Integration and Flexibility

Potential new topic

Plan 2027 preparation:

NET ZERO
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ICE-Hydrogen testing team

_ T i
Google BE \licrosoft Datad Schneider W9 VERTIV. JENBACHER

NET ZERO

Bartlomiej Afshin Majd Lilian Moinard Sebastien Luka Majic Thomas Seeber Thomas Volder
Czechowski Cruz-Mermy




: NET ZERC
100% Hydrogen ICE MW-scale testing

@ businesswire

INNIO and Net Zero Innovation Hub
Deliver World-First 3 MW Demonstration
of 100% Hydrogen Backup Power for
Data Centers

23.4.2026 14:45:00 CEST | Business Wire | Press release

Qi1 —-ll‘:mmh“w

MW-Scale Hydrogen
Validation Test

Part of the Net Zero Innovation Hub for Data Centers

MW-Scale Hydrogen
validation Test

vvvvv




: NET ZERO
Clean Back-up —100% H2-ICE testing - Jenbacher

©
_oal Next steps
Validate the performance of ICE with H2

v

Status

t Test completed

Results presentation distributed

From the test de-briefing:

e Simulation of behaviour in an integrated system
are required (and potentially test in integrated
environment)

Tast 3a: Machine Learning Profiles

l 25% angéne koad changss batwesn 50-76% of nominal kiad (Tast 3a)
st 3b: Machine Learning Profiles
Sal

M@ 85 test a but with 509 angine load changes betwaan 40% to 90% of nomanal load (Tast 3b)

Test 3a: ML Profile 25% load changes Test 3b: ML Profile 50% load changes

D W W W 4w W W W W o WM . 4w w80 X%
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INNOVATION HUB FOR DATA CENTERS

Heat-to-Water ALOE Pilot
@F) Goal Next steps

Validate AirJoule A1000 Module integrated in a Datacenter in « Final confirmation of timing and
operation. . . .
v validation-day planning
- Test execution
Status

« Use cases evaluation

- Technology benchmarking




Heat-to-X Technology Options

Technology Options

Heat-to-Biomass

Heat-to-Water

Heat-for-Carbon Removal
(DAC)

NET ZERO
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Heat-to-Power

Innovation Pipeline

Project proposal: Heat to Water

é;’AirJoule

Data Center Waste Heat to Water

Net-Zero Innovation Start-Up Hub Pitch Event

Fredericia, Denmark | September 24, 2025

Sorbent-coated
Contactor

EVOIl: TRLS [l EVONI- TRL7



https://docs.google.com/presentation/d/1KK6OEZABnjOqethZreUkcGk2AztApb53s9QcDx8R86Y/edit?slide=id.g36e7a8b2d28_0_0#slide=id.g36e7a8b2d28_0_0
https://docs.google.com/presentation/d/1d9TjIO3ajXMfPvcRFusp8KLDT1GUDPkK1zuAFXMl0nM/edit?slide=id.g36e7a8b2d28_0_0#slide=id.g36e7a8b2d28_0_0
https://docs.google.com/presentation/d/16H0WUlGTa_ExhUbKshtjfTXQJ4jiT_HKraAotF4Lb84/edit?slide=id.g36e7a8b2d28_0_0#slide=id.g36e7a8b2d28_0_0
https://drive.google.com/drive/folders/1cYE-ytfnkTPbhXrcIDrylJ-L2cJIm2i5?usp=drive_link

Delivering Innovation with Collaborative Projects NET ZERO

Technology + Adoption Readiness Framework
Pilot projects Scale-up Projects

@ | - -
- - Solutions portfolio
o b‘l
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Technologies selection

A

Joint requirements

NET ZERO
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Deliver de-risked solutions

Cross-company technical teams ready for the next data center project

Collaborative Projects

% v/ Technical
=i = 52 S~ «/ Commercial
= K 2B v Regulatory

Clean Back-Up Heat Reuse  Grid Integration v/ Financial

——
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Implementing Adoption Readiness Level: ARL

The ARL framework was developed by the U.S. Department oo Remioce Lovele (ARLL £ - .
of Energy’s Office of Technology Commercialization (OTC) in | =~ arimentof Ener

partnership with industry stakeholders to enable technology B oesiormene

commercialization Q chea

: Development

Rescarch

The ARL framework is a tool to assess the commercialization risks
facing a technology as it crosses the Research, Development,

Demonstration, and Deployment (RDD&D) continuum to reach
successful commercialization. '

: l ' \

mnts Bubbles represent specific tech,

nent colors t

3 3 9
ARL >

The solution assessment will be completed
by the Hub/Technical teams

TRL
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https://www.energy.gov/technologycommercialization/adoption-readiness-levels-arl-framework

Europe position in Data Center infrastructure

number

THE WORLD HAS 11,800

DATA CENTERS
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Power consumption

-> Power-hungry
Data-centre electricity use 2022 ==p 2026*

Consumption, TWh
100 150 200 250 300

China —

Share of country’s total electricity demands, %
2 3 4 5 6

Source: International Energy Agency *Forecast

CHART: THE ECONOMIST
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European Data centre capacity heeds to Increase - s

significantly to ensure competitiveness and meet future
needs — especially those arising from Al

Installed IT capacity in Data centres in Europe

» Analysts expect Europe's data centre capacity to
40 double or even triple by 2030 to meet future
il demand, with 25-30% of capacity allocated to Al
compared to less than 5% today.

35 + According to the European Commission,
however, projections indicate a gap between
e available capacity and what is needed, especially
30 to meet Al-driven demands.

» In addition, Europe’s data centre industry is
expected to fall behind the United States and
China by 2030.

* The expansion of data centre capacity in Europe
6@ a!sp contributes to digital sovere_ignty, e a _

digital ecosystem of control, choice and security
in Europe.

» |f Europe fails to scale up data centre capacity to
meet demand, its companies risk falling behind
regions where capacity is expanding
significantly, which could hinder innovation,

s economic growth and job creation.

2024 2025 2026 2027 2028 2029 2030



NET ZERO
DATA CENTERS: THE FACTORS OF THE DIGITAL AGE o NI BN

EVERYTHING RUNS ON
DATA FROM ENERGY CONSUMER

AND DATA RUNS ON TO SYSTEM PLAYERS
ENERGY

®  Grid flexibility
The paradox: °
* Driving digital progress
* Increasing energy pressure ® Heatre-use

Energy storage

® Integration with energy system

INNOVATION HUB FOR DATA CENTERS

Request For Innovation:

Net Zero Data Center
Back-up Power Solutions

- 9%4 Google  §¥Microsoft Schneider (Y VERTIV.

I ——



Net Zero Innovation Hub
Aluminum Air Battery - Phinergy Test team

Vo VERTIV Schneider Y pHiNERGY WY pHiNERGY Y pHiNErRGY

Phinergy Phinergy

Luka Majic Sebastien Emmanuel Levy Judith Avi Yadgar
Cruz-Mermy Yavniely

Go gle Go gle B® Microsoft

Bartlomiej Doron Ehsan Nasr Linda Lescuyer Lilian Moinard
Czechowski Kapitulnik
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INNOVATION HUB FOR DATA CENTERS

PROJECT LEAD

Alberto Ravagni
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Path-to-Scale

Path to GW-Scale follows a system engineering approach

4 kW 36 kW 5 800 kW 5y 3MW

System Module MW-scale container “~  Data center node

Solution testing

at scale
Integration
Testing

Sub-system
Testing
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Google Cloud

Madhu lyengar
Principal Engineer, Google

Compute vs Al Patterns

Non-Al Workloads Al Workloads

Al is synchronous, creating Quality & Reliability challenges from chip to grid




. . NET ZERO
Testing profiles - Examples

“Standard testing” Worth case scenario

Positive testing means that we are okay so sign off of on max start time, max frequency
deviation and max voltage deviation during load changes.

Example: first load acceptance 20 seconds after engine start and reaching full load in

; additional 40 seconds. Max allowed frequency deviation of 5% and max voltage deviation of
m 10% for 25% load addition steps.
F] b

Google Cloud

Compute vs Al Patterns

Non-Al Workloads Al Workloads
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Net Zero Digital Energy Hubs

Data
Solar A OGENAS A
Center COOPERAT “*?E:“'{,‘Eﬁ'é gégf}f,‘:ce mge:'i%}l%?cs
Multiple energy L HUb Exports, b MART
i sources On-site
Wind « Direct power v » Clean, dispatchable
Renewables Heat power to the grid,
Bio-metha | . Eiectic grd I Reuse| ° Grid Services, flexibility _. [
ne * Gas grid Power Energy + Clean Gases, Hydrogen DATA ENERGY
\ ox [ Storag + Renewable Heat CENTRES
e
4
Data Centers Benefit:
Energy Systems Benefits : Investors and Developers benefits:
Competitive, Clean Energy
Input + Grid infrastructure savings » Attractive returns on 24/7 CFE
99,999+ Reliability, Resilience through shared investments power for data denters
24/7 CFE * Accelerated renewable » De-risked off-take for power,

Connection Acceleration penetration hydrogen, grid services




HYDROGEN IN DATA CENTERS - ENERGY ECOSYSTEMS

HYDROGEN
ECOSYSTEM

PROMISE &
BARRIERS

Access & supply
Hydrogen availability is still limited

Price

Green hydrogen remains several
times more expensive than fossil
fuels

Security of delivery

Uninterrupted energy supply is
critical

Transportation & storage

Infrastructure is still immature and
security risk remain

Certification

Need for verified green hydrogen,
not just low-carbon claims

NET ZERO
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FROM
PARALLEL
PATHS TO A
SHARED
ENERGY
ECOSYSTEM

Co-location

Build hydrogen production near
data centre clusters

Joint infrastructure

Shared storage, transport systems
and connection to the grid

Strategic partnerships

Between data centre operators and
energy providers

Market innovation

Long-term offtake agreements for
green hydrogen



Thank You!
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