00“.

ACC=LSIUS
We Bring thesCool”



Everyone is talking
about Al.

But is it really Al? Hi
performance GPU
workloads better
description?

How are your
organisation and your
infrastructure being
impacted?
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Al is here, and it is
here to stay.

It will transform our
lives.

It will transform our
businesses.

It will transform our IT

infrastructures.

Source: Forrester, BCG, Goldman Sachs, Dell’Oro Group, IBM, News clippings

el

ﬂm;;&m

| 66 Al is one of the most important

things humanity is working on.

or fire.
— Sundar Pichai, CEO
Google
W\ BT
E& This is the first time that a
technology developed in Silicon
Valley benefits the lives of
everyday people so quickly and so
tangibly. 55
— Satya Nadella, CEO
== Microsoft
s Y\ 9 e
LE Al is on the fast track to becoming
ubiquitous —
at home, at work, and every-where
in between.

60% of workers will use their own
Al to perform their tasks. 5y

— Predictions 2024: Al
FORRESTER’

", &E Generative Al could potentially raise

It is more profound than electricity .

e
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annual labor productivity growth by !
around 1.5pp over a 10-year period,

xb-lnh-l-'t

and eventually raise global GDP by g
Gen Al raises the potential for 2
a boom in labor productivity that 7
significantly increases global e
growth. I T

— Joseph Briggs, Sr.  Goldman
Global Economist ~ Sachs
] % J

L€ | am already seeing Al workloads

leading to a broad proliferation of
accelerated computing infra-

structure. This will require

investments in next-generation

data center physical infra-structure

to support new architectures with
higher power and thermal .
management requirements.

s @

— Lucas Beran,
Research Director



Technology

Higher coding
productivity

Financial
Institutions

Higher fraud
detection
accuracy

Source: BCG, GitHub, Vue.Al, Nature, ScienceDire

ct, Business

Consumer

Conversion rate
increase

Entertainment

Higher quality of
animated images

Wire

Biopharma

Research
timeline
reduction

Insurance

Customer service
cost optimization

Encouraging Al use-
cases are bringing in
profit to businesses
across all industry




Bloomberg

Generative Al $1304 bn
Market Opportunity Busp:;\ifcr(v;;:es
Advertising
Other
Workload mngt
Workflow
$399 bn
Server
$40 bn Endpoint
devices
2022 2027 2032
of total
1% technology 5% 12%

spend

ource: Bloomberg Intelligence

Gen Al is expected to
be a $1.3-trillion
business by 2032.



Accelerated IT is
changing the IT rack.

Currently most racks
run loads up to 20kW,
but 80% of IT
managers agree
density is going up.

70kW to 100kW
projects live now!

Source: Uptime Institute Global Survey of IT and Data Center Managers (2023)

. . time
Most racks are still in the low-density space. Up

Institute

23%  575%

20% Below 20 kW
17% per rack

12%
10%
4% 4% 0 0
r . 3% 2% 1% 3% |

|

1-3 4-6 7-9 10-14 15-19 ! 20-29 30-39 40-49 50-59 60-69 270

kW per rack

But IT managers agree that rack density is on the rise.

Cloud / hosting / Saa$S provider

56% 2%
Colocation / data center provider
56% 1%
Enterprise data center owner / operator
59% 5%
s o



DOMDIA

Rack density growth is expected to take off.
Avg kW per rack trend

Projections point to
doubling of rack
densities every 12
months in coming

years . In all / 2o
H / 5x
environments, from 7
enterprise to — >
hyperscale.
2017 2020 2023 2026 2029

We are already seeing

t h is t re n d - Hyperscale cloud service provider Colocation service providers Enterprise




Expectation that air
cooling is overtaken by
liquid as the dominant
cooling technology.

How long do you think air-cooling will
be the dominant approach for data
centers >IMW?

Uptime
Institute’

35%
28%
25%

13%

|

N N
1-3 4-6 7-10 10+
years years years years

Source: Uptime Institute

Liquid Cooling

In the next 2 years, we expect to see...

Servers with >2kW per U.

GPUs with over 600W, future 1.5kW
(400W/cm3).

CPUs with over 300W.

Heat flux at the processors are
increasingly too high for air cooling.

Overall trends:

Trend towards lower chip temperatures
and thus an increase in clock frequency
leads to more computing power.

Cooling fluid temperature higher
than cooling air temperature.

Up to 100% free cooling.
Better waste heat utilisation.
Higher density in the data center.

Reduced space requirement.

Tsunami or sea level
increase?

Industry expects
liquid cooling to

overtake air in the
next few years.




Accelsius is working

side-by-side with Intel
to develop power and
cooling infrastructure

and support its

highest grade Al
solutions.

\/ Joint development of a product \/ Two different
strategic for Intel’s growth in liquid cooling design opti
the Al space. ons:
Refrigerant-to-air-
cooled solutions
handling one rack
>40kW.

Refrigerant-to-

liguid cooling system
able to remove up to
160kW of heat load.
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&E& To support increasing thermal design power and heat flux for next-generation
accelerators, Intel has worked with Accelsius and other ecosystem partners to
enable an innovative cooling solution that will be critical in helping customers T

meet critical sustainability goals.
— Devdatta Kulkarni, Principal Engineer |nte|?




Higher rack
density brings on
challenges and
opportunities to
IT infrastructures.

Are you already
seeing these?

Skilled labor \\\A"\‘
availability

Trade-offs between new ,/\//

builds and retrofits G <&@ short turn- MI__{= |
around times y =

A

Airflow Profile of  Higher capacity Power grid

optimization GPU loads power systems constraints
%

44{ \1 Power train

\‘A—%%

Higher amperage power IN
distribution s Ch n
. PUE/ CO, /
Monetization of e
batt : sustainability
attery storage targets
- Wider and
| || | [& heavier duty
Repeat.able mon racks
and quick-to- 3 I Nt _ Expanding
deploy 1. LI Compatibility Eme.rglng heat rejection
designs &’/\‘\ I ML of IT with cooling capacity
= | : | : | : {  cooling technology 2
- ~ options 9
()]
Costly ITEe a <
}§ . $ m
W (71: Uptime of $+%
ALY | 27 Service cooling Heat waste
L] gy ' complexity equipment reuse

10



Cooling equipment is
added to the critical
load as GPUs generate
so much heat that
thermal loads cannot

go down.

Thermal and housekeeping
loads have historically been
connected to the generator
bus.

Lﬁa

Lf%

-

i

High density pumps and CDUs
must be powered continuously so
have to be moved to the IT bus.

CPUs and GPUs have <5
/I\ seconds of no fluid flow.

No thermal buffer.
No thermal ride through.

A

11




Primary fluid systems
will need to adapt to
new technologies.

Approach
temperatures key to
performance and
efficiency.

Inlet

Outlet

Inlet and outlet
temperature flexibility
support both air and liquid
cooling solutions out-of-
the-box.

If space is available, chillers can
easily scale up capacity
at the pace of your workloads.

Al=A
%oﬁm

- Or different cooling
methods can be
isolated in
individual closed
loops if energy
saving can pay back
additional piping.

Outlet:

~30°C )
Air
’"’Eti cooling
20°C unit
Outlet:
~30°C RDHX
Inlet: (liquid-
~20°C to-air)
Outlet:
~ o
50-60°C Manifolds
Inlet: (direct-to-
~30°C chip)

Different requirement
might push chiller to
lowest temperature acros
multiple cooling systems,
limiting energy saving
benefits from direct-to-

chip.
T



Cleanliness is
*‘ paramount.
Unlike pumps and CDUs,
current server
designs do not offer multiple
secondary fluid network
attachment for redundancy, making them
extremely critical.

°c° Cold plates require 27um

Demanding material quality - filtration to ensure
—1 often food-grade or optimal heat
medical-grade to avoid transfer.

corrosion and leaks.

“’ Whether PG25 or DI water, fluid
running in secondary networks
require specialised attention:

— Flushing
— Regular testing ;
— Topping up >

— Avoiding air in system

\
\

="

Secondary fluid
networks are in direct
contact with GPU cold
plats and have
become as critical as

powetr.




WE HAVE THE BEST THERMAL PERFORMANCE

{}{?ﬁ

At a Below Industry Average Price Point

NEUCOOL 2P Direct-to-

Chip

Max TDP Cooled with 30°C

Facility Water
and Below Thermal

Resistances (per socket)

Thermal Resistance
(Watts/°C)

Volume of Two-Phase
Coolant

Flow rate required
to cool 500-watt CPU

Total Heat Removed Per U
with 30°C FWS

Cost $/Watt (CapEx)

Year 1 OpEx for 10OMW @ $2.4M
30°C

Sources: ASHRAE, The Green Grid, Analysis from Dell CTO Office, Accelsius Internal Tests, Chilldyne, The Gannet Group
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There is no “right”
answer.

IT infrastructures will
go through a density
journey in the next
few years.

Each density faces
specific challenges
and there are many
solutions available.

'

Low density

Up to 10kW Il:l

|:||:| Conventional compute W

workloads |

Some accelerated
compute, Al use case
testing or inferencing

workloads

Medium

density |:||:|
10 to 25kW II

High compute, dedicated to
density III both Al training and
25 to 80kW

Most accelerated

inferencing workloads

.

7~

All accelerated compute, IintreTe II
ensity I
Al factor
d Y > 80kW I

16



o . ) Lon .DHH Medium |||]H Hig!‘l I||H Extrefne I|||
Existing cooling is not density density density density

Up to 10kW 10 to 25kW 25 to 80kwW > 80kwW
enough to meet needs
of Al work-loads.

Required cooling technology

%.) Row-based containment

Passive

GPU density is M oo
outpacing traditional o el coor
thermal deployment .

\ b _‘O"_ Around 30-50kW it is time to consider going
time | ines. A/ |iquid (but depending on IT, it might be

needed earlier)

.‘) Direct to chip

1-phase coolant

. 9 ¥
_‘O’_ Hybrid cooling will be the norm for many high-density ‘ ‘ 1-phase Zphase
~='* applications: chips are cooled with liquid and networking and
other components are cooled with air



