Desafios do Liquid Cooling

Novas Tecnologias de Arrefecimento por Liquido

Acécio Alves — Data Center Specialist
Acacio.alves@se.com
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End to End Physical and Digital Al-Ready Infrastructure

Ultra efficient
air-cooling system

_ Highly efficient fan walls, paired with
hot aisle containment system, cool
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high-density racks with no hot spots.
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https://youtu.be/Mde1wT8JLFg

Remover o Calor Usando o Ar Esta a Atingir o Limite
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Aproximacdo dos Sistemas de Arrefecimento ao IT: Estratégia para Eficiéncia e Escalabilidade

v



Cooling the Server — all about Airflow
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Close up view of a cold plate
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Cold plate — connection to chip & liquid cooling connections
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Instalacao dos Cold Plates nos GPUs
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Ligac&o do Servidor Al Server ao Coletor
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Al State of the art IT platform <

Mais de 100 kW/rack — Liquid Cooled — Direct to Chip — Cold Plate

NVIDIA.

NVIDIA NVIDIA DGX NVIDIA DGX GB200
GB200 GB200 NVL72
3000W 6000W 120kW@liquid - 13kW@air

Top Of Rack
Switches

Power Shelves 133 KW total

(415/48VDC)

g ot

- e 18 Eer rack

9x NVL72
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2X per
server
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=~ NVLink Switch
Trays
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8x Compute
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RO

Minimize

energy use
and move
to re-use

CORRIDA ZERO CARBONO

02

Reduce
Greenhouse
gas emissions
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No water
dependency
and limit

Sustainable 'l cooling
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Maior Poténcia & Altas Temperaturas

DC Tradicional DC Moderno
AR [ 1 WERY 11
“WRTER™ : W 2 TR
> L-_ >
7:10°C J J 20+22°C 22:25°C
o + FREE COOLING
chiler water + EFFICIENCY

setpoint! + SUSTAINABILITY
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Como Arrefecer Servidores Com Liquido

DIRECT
TO CHIP

CHASSIS
IMMERSION

TANK
IMMERSION

‘ ‘

’ L 0" liquid cooling . Only pilot deployments . Some HPC and crypto deployments
: Water is pumped to cold plates dlrect‘|y . Dielectric pumped within chassis and . Dielectric oil flows across servers to

mounted on CPUs, GPUs and sometimes

exchanged to a separate water loop remove heat
memory
- . High cost and rack type are concerns . Leaks will not harm servers, but GWP,

. Water can be pumped at positive or

. PFAS a concern
negative pressure

* Leaks are a concern
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O mercado esta a caminhar para a tecnologia Direct-to-Chip (DTC)
devido a densificacao e ao design hibrido.

DIRECT TO CHIP TECHNOLOGY...

/[Ill] .. Arrefece onde e como for necessario - A placa fria arrefece exatamente onde é necessaria a dissipagéo de calor, ou
o

seja, no chip. Integra-se perfeitamente com servidores de densificacéo e Al.
ng .. Ndo obriga a decidir ja se deve usar liquido. - E possivel um design hibrido, com refrigerac&o a ar e a liquido. Os

servidores existentes com refrigeracdo a ar podem ser adaptados para refrigeracao a liquido..

.. simples— N&o requer modificacao do servidor, as placas frias ja estdo disponiveis integradas nos servidores.

@

.. permite flexibilidade — A tecnologia DtC mantém o mesmo layout no data center. Os utilizadores nédo tém de decidir se

e quantos servidores com refrigeracao liquida serao utilizados.

.. utilizacao de ar eficiente - DtC Necessita ainda de refrigeracao a ar, no entanto € mais eficiente do que nos centros de

dados tradicionais.

D o
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Liquid Cooling Architecture

__________________________________________________________

WHITE SPACE

Outdoor Heat E cou o
Rejection : Liquid Cooled ITE
g | ITE ITE ITE
‘ | ! | ! |
Complementary
Air Cooling
FACILITY WATER SYSTEM (FWS) TECHNOLOGY COOLING SYSTEM (TCS)

..........................................................
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Challenges

S

NEW EQUIPMENT

CDU is needed

additional complexity to
add to the system

¥

A Tl Ene-so-lind Ceocting Parttalo
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T wction i
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TEMPERATURES

Water set point and
enhanced efficiency

¥

Heat rejection and CDU temperatures are strongly
interconnected

Apgeosch waisernnes [ATO) = TCE T_owt - FWS T_in

General

ARCHITECTURE

How many loops?

How to manage air and
liquid cooling?

¥

Liquid to Liquid Possible Architectures

lét" Efficlency optimization | Room optimization,
0 == casy flow distribution
— e [
- o~ -~
Mﬁ~ —
e L - ‘G .
S ~r S ~
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Heat rejection and CDU temperatures are strongly
Interconnected

..........................................................

WHITE SPACE

ot Y
Outdoor Heat 8°C : cou .
Rejection : Liquid Cooled ITE

% ITE ITE ITE
—

Complementary
Air Cooling

FACILITY WATER SYSTEM (FWS) 5 TECHNOLOGY COOLING SYSTEM (TCS)

..........................................................
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A minimum approach, for example, allows double digit

efficiency improvement!

..........................................................

Outdoor Heat
Rejection

b

\/*—

WHITE SPACE
CDhU
Liquid Cooled ITE
% ITE ITE ITE
@ L 111
Complementary
Air Cooling

10 — 12%* more efficient for Chiller

operation in same conditions
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TECHNOLOGY COOLING SYSTEM (TCS)
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Let’s face high temperature!

Chip Density

Dry Coolers Screw Chillers Turbocore Chillers Screw Chillers
XRAC/XRAF EHT XCA/IXCF XRAC/XRAF
Up to 1200kW From 20°C up to Up to 2.4 MW Up to 2.2 MW

Adiabatic Solution

No Compressors
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40°C water setpoint
Flexibility

7 GWP

General

30°C water setpoint

+25% efficiency vs
traditional technologies

7 GWP

25°C water setpoint

55°C outdoor
temperature

<7 GWP with R1234ze
and R1234yf
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Liquid to Liquid Possible Architectures

/Ijl] Efficiency optimization i Room optimization,
u|

easy flow distribution

CcDU

: cou
Liquid-cooled IT Racks

Liquid-cooled IT Racks
- H

L

Free Cooler with T
Compressor Assist
FWS

=1|(\.

Fog T
TCS (Primary TCS
(Primary Loop) (Secondary Loop) : Loop) (Secondary Loop)
CRAH H

Air-cooled IT Racks

CRAH
H i g »” “» Air-cooled IT Racks

ith Free Cooli Air-cooled Chiller %
Wit Free Hocing T : with Free Cooling
CDU - wdm?’;slnbutim unit §

CRAH - computer room air handler
CDU - coolant distribution unit
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A full End-to-End Cooling Portfolio

L'JUNIFLAIR 2010

PRECISION COOLING

Up to 250kW Mid/Large air
: Cooling (CRAC/H)

Up to 500kW Frontal
discharge chilled water

AFPC 2007

INROW/RACK
COOLING

Chilled water and
Direct Expansion

Chilled Doors

Air distribution
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mobivair . 2025

L'JUNIFLAIR 2010

LIQUID COOLING

HEAT REJECTION UNITS FOR AIR AND
LIQUID COOLED SERVERS

Up to 2MW Liquid to Liquid Coolant
Distribution Unit

Up to 2MW Air Cooled
chillers

Up to 2MW Free-cooling
| economizers

Up to 1.5MW Free-cooler,
compressor assisted

=) Up to 2.5MW Water
ol cooled chillers

Up to 1.5MW Dry-cooler,
Adiabatic coolers

Schneider

i I
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~ motivair

by Schneider Electric

solutions « 10+ years of experience in liquid cooling
and high-density applications

Wider network + Deep knowledge of the “silicon” sector

.
Schneider
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Liquid Cooling Portfolio
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Air Cooling

*Primary Supply @32°C

Secondary Supply/Return 25% PG @45°/65°C

In-Rack
! Floor Mount* HDUs
motivair d ed | C ated
manifold Kit:
MCDU-4U MCDU-10 MCDU-25 MCDU-40 MCDU-60 In ra_ck
102kW 210kwW 625KW 1.2MW 2.3 MW manifold (no
[also OCP version] OCP)
Underfloor
manifold
HDU Hoses
valves
In-Rack Floor Mount
MHDU10 MHDU-5900 MHDU-5901  MHDU-5910
10KW 87 kW 107 kW 144 kW
dedicated
manifold kit
From 12 kW up to 75 kW - Underfloor
[M4-M8-M12-M12/F-M14-M14/6-M15-M15/E-M16] manifold
- hoses
LifelsOn | Schneider
a Electric
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Coolant Distribution Units

Floor-Mounted Rack-Mounted

™ - \ / - \
MCDU-60 MCDU-50 ) MCDU-40 . MCDU-30 MCDU-25 NEW MCDU-10 MCDU-4U
2.3 MW 1.7 MW 1.2MwW 850KW 625K W. 210KW 102KW

Mot

motivair
sy

+ Seven Standard Models (Floor Mount & In-Rack) + Exascale Ready

 Built in redundancy and resiliency features *  UL/CSA/CE certified

Lifels®n | Schneider

Property of Schneider Electric | Page 25 & Electric



MCDU40 & MCDU5S0 — Key Features

Mid prevalence (30psi) VFD
pumps

®

Fully accessible inverters

®

Touch screen dispay interface

@

4°C ATD plate heat exchanger

@

Embedded 25 microns filter on
L TCS

Vs

.

Regulation 2-way valve on FWS

Vs

N

TOP or BOTTOM connection

@

Vs

g

Automatic refill system

@

Vs

\

Sanitary clamps connections on
TCS

@

7

g

Expansion tank, pressure relief
valve & air vent

®"

Lifels®n | Schneider
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The

Chilled
Door




The Chilled Door

* 0-75kW cooling capacity with 100% Heat Removal

.
» Designed to fit any industry-standard server rack | g
* High-powered adjustable Carel PLC control system
for active cooling of server racks
M4 M8 M12 M12-F M14 M14-6 M15 M15-E M16

12KW 30kW 45kwW 55kW 65kW 70kW 70kW

Property of Schneider Electric | Page 29 |—|fe IS @n SCI‘é‘}leelgEr



The
ChilledDoor®

18°C
CHILLED WATER

—
RETURNING TO CHILLER AT
24°C

EC FANS

~ STANDARD OR CUSTOM
SERVER RACK

\

24°C
ROOM AIR IN
24°C
ROOM AIR OUT
SLAB FLOOR
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65°F
CHILLED WATER

———
RETURNING TO CHILLER AT
75°F <—‘

STANDARD OR CUSTOM
SERVER RACK

Manifolds

75°F
ROOM AR IN

SLAB FLOOR

LifelsOn = Schneider
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Manifolds

« 304 Stainless Steel

« Variable Size Options
42U/48U/50U/Custom

« Universal Top/Bottom Design

Lifels®n | Schneider
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Heat
Dissipation Units(HDU ™)

* Rejects the server heat from the server
rack to the white space where building air

conditioning would then remove that heat.

Three different floor mount models.

Cools capacities up to 144 kW.

The in-rack comes in two different models.

Cools capacities up to 15kW

Property of Schneider Electric B®age 33
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Schneider Electric Reference Design Portal

https:/www.se.com/ww/en/work/solutions/for-business/data-centers-and-networks/reference-designs/

E IMPACT
‘ Search Company

Insights Solutions Sustainability Company Investors Careers

Data center design done right

Simplify and accelerate your next data center design project using EcoStruxure ™
Reference Designs.

ﬁ Overview Discover our Reference Designs Software, services, and products R>



Schneider Electric Reference Designs ,S%A

To help in the initial stage of design and preliminary study

#99 #108

Design Overview « 1streference design released Design Overview - 2nd reference design released
Data Center IT Capacity *  Up to 73 kW/rack max density Data Center IT Capacity *  Upto 132 kW/rack max
3818 kW ) 7392 kW density
Adaptable from 1808 kW to 3818 kW » Several scenarios
— retrofit Target Availability » Several scenarios
Target Availability — green field Tier I — retrofit
Tier Il - — green field
r - Based on actual Nvidia IT 9
i i Annualized PUE at 100% Load . idi
Annualized PUE at 100% Load equipment requirements e Basgd on actua! Nvidia IT
. an Francisco, LA 1. equipment requirements

Paris: 1.15—-1.16 . . :
Singapore-1.25 — 1.26 + Based on actual cooling units: Dallas, TX: 1.17

) fan walls, CDU, chillers + Based on actual cooling units:
(Scenario dependent) . .

Racks and Density fan walls, CDU, chillers

Total Racks: 96
Rack Power Density:
Networking racks up to 22 kW/rack

Racks and Density
Total Racks: 128 / 144 (Scenario dependent)

Rack Density: Al racks up to 132 kW/rack
Max air-cooled: 40 kW EcodP truxure: |EcoBtnucure ™ Referenos Design 58] racks Hpte rae Ecod? . . )
Ecoftruae o Ptrumure eosTure™ Reerence Gesn 103
Max liquid-cooled: 73 kKW [ By e
3818 kW, Tier lll, IEC, Chilled Water, 7392 kW, Tier lll, NAM, Chilled Water,
Liquid-Cooled & Air-Cooled Al Clusters Liquid-Cooled Al Clusters

Liels®On | Schneider
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Schneider Electric Reference Designs

To help in the initial stage of design and preliminary study

Cold Aisle

FAN WALL FAN WALL FAN WALL

#99

IT Room 1C Layout

FAN WALL FAN WALL FAN WALL

IT Room 1B Layout

2 E] 3 ] == B = Fl o s - 3 " 3 . :
HHHHHHHEH HEH=H=H"H-H-"H-H=E
z k-] -1 -] 3
£ 8 E4 E4 3 g B § 3 g 3 § E §
E et
3 2
i i i
LY : E
E12kw
[ 70kw
I I =
FANWALL [coo] FANWALL [cou] FaAN wALL
Eco&truxure- [EcoStruxure™ Reference Design §9]

Imnantion A1 Every Lavel

3818 kW, Tier lll, IEC, Chilled Water,

Liquid-Cooled & Air-Cooled Al Clusters
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NVIDIA.

| #108

IT Room Layout
fcou lcofcou [l cou l cou oo [ cou lcou o]

= -} -] &=

-} .} -] ]

EcodP truxure
Ineeion At Every Level

B 132kw
[ 22kw

coStruaure™ Reference Design

109)

Liquid-Cooled Al Clusters

7392 kW, Tier lll, NAM, Chilled Water,

Life Is On

Schpeider



Real Case: Cooling End-to-End Solution

REQUEST

Geography: Nordics
Load: 3MW DC Liquid cooled

Technology: Direct to chip
(GB200, 90kW/rack)

3+1

3+1

SOLUTION

MCDU50
» Tech. corridor
* 1 TCS loop each 2
CDUs

HXCV6800

» Underfloor distribution
* Humidity monitoring

XCAF1212 (1/1.2MW)
* Free cooling turbocore
* 4 FWS loops

Property of Schneider Electric |

General

20°-30°C FWS

XCAF1212

motivair

MCDU50
26°-36°C TCS
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https://www.se.com/ww/en/
https://www.facebook.com/SchneiderElectric
https://www.linkedin.com/company/schneider-electric/
https://www.youtube.com/user/SchneiderCorporate
https://twitter.com/SchneiderElec
https://www.instagram.com/schneiderelectric/
https://blog.se.com/
https://youtu.be/Mde1wT8JLFg
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