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Why you should adopt
immersion cooling

How do Data Centers manage fatal heat and power usage
effectiveness issues today?

Data Centers are specific buildings containing a
large quantity of servers, storage racks, network

and telecommunications equipments, all producing “Today the chillers used to

important amount of heat. Constantly cooling this ’ .

. . cool conventional Data Centers

infrastructure to maintain a stable temperature

requires a lot of energy. represent between 35% and 40%
of the Data Center’s electrical

For as long as computing has taken place, there has power consumption. ”
been the challenge regarding how to efficiently and

safely cool systems and Data Centers.

Today, Data Centers account for about 4% of the
world’s energy consumption and could represent up
to 10% in the coming years.

TRADITIONAL DATA CENTER CONFIGURATION
Hot and cold aisle configuration.
Arrows show flow of hot and cold air.
Cold air enters from raised floor.

Hot air is drawn into air conditioners.



A way to concile IT with the planet

Immersion cooling is a key component in designing The ecological footprint is therefore improved thanks
Smart Cities. This cooling technology makes it to a reduction of nearly 45% in carbon emissions
possible to reuse the fatal heat generated by servers compared to traditional Data Center.

through the water network.

As shown below, this hot water might be used as a
heating source (for both business and personal use-
cases).

REUSE OF DATA CENTER HEAT
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Energy
Management
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Heat reuse

A way to achieve and exceed your goals

It's time to rethink your Data Center infrastructure by friendly alternative that will allow you to exceed your
adopting our immersion cooling technology. economic and environmental goals.
2CRSi provides a cost effective and environnmentally



How does Immersion
cooling work"?

Design principles

The immersion cooling technology consists in completely
immersing a server into a safe and dielectric liquid*.

Through this process, all the heat generated via the hardware
is absorbed by the liquid. This dielectric fluid is able to capture
1500 times more heat than air, for the same volume.

The chosen liquid has a flash point which is above 150°C
(302°F) and a high stability to prevent any risk of evaporation,
overpressure or flammability. The physical-chemical properties of
the Coolant, allow higher heat transfer performance than air.

[*] meaning it does not conduct electricity

IMMERSION COOLING INFRASTRUCTURE EXAMPLE WITHOUT HEAT REUSE




Key Benefits of
Data Center coolead
Dy IMmmersion

Unrivaled Total Cost of Ownership [TCO]
compared to a traditional Data Center:

B9 B e @ E

Up to 95% of Up to 30% Up to 55% reduction Reduction of IT Improvement
cooling costs ¢ TCO saving : of physical space :  Hardware ! inIT hardware
correspond to i failure rate . life-span by

Up to 39% reduction

. 20%
of carbon emissions

about 50% of
the electricity : :
consumption . Upto 91% reduction

: : ofwater consumption

Meeting sustainable and ergonomic needs

The lifetime of immersed components is higher than In a conventional air-cooled Data Center, ambient

with an traditional air-cooled solution. noise can exceed 90 decibels, leading to poor
A reduced failure rate allows to dramatically difficult working conditions... As immersion cooling
reduce replacement costs. Also, thanks to the functions without fans, noise pollution is avoided,

temperature homogeneity ensured by the dielectric contributing to better working conditions.
fluid, components are not stressed by sudden

temperature changes. C(% X Noiseless

R 2
ﬁé Homogeneous
v y cooling



Carbon Neutrality

2CRSi's immersion cooling technology results in an
annual reduction in carbon emissions by up to 39% *
per year, providing similar capacity than a traditional

DC. Water consumption can also be reduced by up to Up to 39% reduction
91% * thanks to immersion. of carbon emissions

*Comparison tables of carbon emissions and water
consumption between two Data Centers [air cooled IT and
immersion IT ] can be found in the following pages.

Cool down your investment

Our IT cost effective response to your needs:

2N

Up to 91% reduction
of water consumption

EnLDAN=13% Traditional Data Centers require very complex air cooling systems. With Immersion Cooling
Technology, there is no need for the installation of refrigerated cabinets, false raised floors,

corridors etc. As a result, CAPEX can be reduced by up to 30% *.

e 25¢  Data Center with Immersion Cooling Technology can reduce power consumption operating

costs by up to 40% *.

R=3iIYIF4Ss By eliminating essential equipment required for traditional air cooled Data Centers,
FHEelolFES20=  immersion cooling makes it possible to optimize floor space usage. Our technology allows

for greater density for the same number of servers per m? [see below].

[*] Estimation, based on use cases.

Floor space and electricity consumption comparison
between air-cooling and immersion

1000 M2: 90 M2:
200 Traditional racks 20 Immersion cooled tanks :
Rack power: 5 kW on a total Tank power: 50 kW on a total of 1 MW Data Center

of 1MW Data Center Notice : Dedicated ACU is no longer required.



Deep Dive

Comparison of the carbon footprint of two Data Centers

CUE

In a increasingly digitalized world, carbon emis- Carbon usage effectiveness [CUE] is a metric that
sions are mainly driven by the extraction of raw determines the amount of carbon gas emitted by a
materials and their transformation into electronic Data Center on a daily basis. This metric was devel-
components, as well as by electrical production oped by the non-profit consortium, The Green Grid.
of electricity. It is calculated by dividing the total carbon dioxide
emissions equivalents (C0? of the facility’s energy
In FRANCE: 1 kWh of electricity = 0.104 kg of CO? consumption by the total IT energy consumption.

[less carbon emissions due to nuclear plants]
In USA: 1kWh of electricity = 0.454 kg of CO?

Data Center A Data Center B
: Air Cooling ¢ Immersion Cooling
: Efficient and traditional IT :
Capacity 12 000 servers
Average Power Consumption [per server) 350 W 280 W*
Total IT Power Consumption 4.2 MW 3.36 MW
Cooling Overhead 30% 2%
’ Electrical Overhead 6% 1%
Effective PUE [Power Usage Effectiveness) 1.36 1.03
Total Facility Power 5.7 MW 3.5 MW
Energy Consumption per year 50 Million kWh 30.3 Million kWh
: USA Carbon emissions per year 22.7 Million kgCO0? 13.8 Million kgC0?
@@2 e el e
: : FRANCE Carbon emissions per year 5.2 Million kgC0? {  3.2MillionkgCO*
: © USA Effective CUE © 0.62kgCO¥YKwh  : 0.47kgCO¥Kwh
@@E ......................................................................... .................................... ...............................
: : FRANCE Effective CUE : 0.14 kg CO¥Kwh © 012kgCO¥Kwh

Reduction of the carbon
emissions by up to 39%
thanks to immersion

[*] Reduction due to fans removal



Comparison of the water consumption of two Data Centers

To reduce water consumption in Data Centers, a measurement system called
WUE (Water Use Efficiency] allows measuring water and energy consumption
in Data Centers. WUE is calculated by dividing Data Centers annual Energy
source and Site water usages [in Liters) by Total IT Power Consumption.

Notice : WUE is a metric defined by the Green Grid.

%o

WU

Data Center A
Air Cooling
Efficient and
traditional IT

Data Center B

: Immersion Cooling :

3 Total IT Power Consumption 4.2 MW 3.36 MW
’ e ..F.;.c.i.l.i.t;.l;;\.’.v; ...................................................... R s
DaIIYSItewaterusage* ............................................... 507300L 43750L .........
‘ b Energy Source Wat ; rper year .................................... 9 407 . MI ulon L T 57M IulonL .........
Sltewaterusageperyear18516M|l“0n|_ ............ 1597M”“0nL .....
WMES Ite WUE .................................................................. 759 L/kw h ................. 248 L/kWh ........
*Based on James Hamilton's estimate
@ Reduction of water
consumption by up to 91%
is enabled by immersion






2CRSI immersed

SEIVers

A wide range of servers to suit your IT needs

At 2CRSI, we design and manufacture three
immersion server ranges based on customer
insights.

Our solutions cater to different needs, from
generic platforms to high density compute & GPU
compute applications. They are conceived to
deliver an optimal performance through the use of
immersion coaling.

The OCtoPus, the latest generation of 21" servers
engineered by 2CRSi, the Atlantis [19”), the Open Plus
[21") and the Atlas (21"] are specifically designed to be
immersed in tanks.

We are not only building tailor-made immersion
servers, we can also transform* your existing
servers forimmersion cooling.

(*] Contact 2CRSi for technical feasibility.




OCtoPus

21" servers
10penU or multi OpenU

- Inspired by OCP specifications
- Best TCO for large installations
- Stronger performance

- Higher flexibility

- Improved MTBF

- Easy handling

- No PSU

Servers with GPUs

Servers with CPU nodes

Three nodes and multiple storag; capacities OCtoPus 3
Wl;our nt;des H H H H Ma()toPus 4
Five noudes W(.)mCtoPus 5
OCtoPus®

............1.3



21" servers
10penU or multi OpenU

- Best TCO for small installations
- High density

- Stronger Performance

- PSU included

Servers with GPUs

One node and two GPUs

One node and four GPUs

One node and eight GPUs Atlas 1.8

Atlantis

19" servers
1U or multi U

- Best profitability

- Stronger performance
- Higher flexibility

- PSU included

Servers with GPUs

One node and two GPUs




Open Plus

21" servers
2 OpenU

- Based on OCP specification

- Best TCO for large installations
- Stronger performance

- Higher flexibility

- Improved MTBF

- Easy handling

- No PSU

Servers with CPU nodes

Three nodes Leopard Tioga Pass Capri







About 2C

Created in 2005, 2CRSi focuses on server design and
manufacturing.

We provide suitable products for industries which
require Data Centers looking for high-performance
and high-density systems combined with energy
efficiency.

Research and Development

A strong R&D investment enables us to re-think and
re-design next generation servers, from A to Z.

Our in-house expertise allows us to develop
electronic and mechanical features to address

our clients’ unique needs.

Thermodynamics

Software Engineering

Innovation

Our value proposition

Green-IT

2CRSi has already been acknowledged by its peers
for designing and engineering solutions that will lead
the way to a greener future.

High performance

Our R&D works to optimize our solutions’ density,
compute power and network speed capabilities.

We also improve our solutions’ efficiency, flexibility
and ease of use.

Our products are designed and manufactured in
France, the United Kingdom and USA.

We deploy our products on a very large scale in

25 countries for computing, data storage and data
transfer.

Strong partnerships

Our partners network encompasses well known
actors, as well as smaller growing businesses.
Working in close collaboration allows us to leverage
any technology available on the market: from tried
and tested equipment to disruptive technologies,
we streamline and re-think the whole concept to
perfectly match our clients’ needs, in an

energy efficient and affordable way.

intel Western Digital. AMDZ\ Ga

NVIDIA.

Tailor-made

Your specific needs drive our technical approach:
from our existing offer to new developments,

we customize our servers according to your criteria.
Smart Design

Our solutions are designed to be simple, flexible and
scalable.

Operational agility

We allocate specific ressources to your projects.



2CRSi
DESIGNER AND MANUFACTURER
OF INNOVATIVE AND ENERGY-EFFICIENT
IT SOLUTIONS






