


Advanced Cooling

EcoSystem Enabling of Liquid
Cooling Ingredients
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Introduction - Liquid Cooling

Continued demand for increased compute performance result in increased

power and power density
- More efficient cooling than air cooling required liquid cooling
- Greater cooling capabillity
- Higher density

Intel working with suppliers to enable liquid cooling ingredients to:
- Increase avallabllity
- Lowerrisk
- Generational and system supplier compatibility
- Fastertime to marketopportunity
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Focus: Manifold Distributed Liquid Cooling Ingredients

________

Secondary Fluid Loop = from CDU through the rack Facility Water System (Primar;fy Side)

Cooling Fluid ' CDU Guidelines T \
Liquid-to-Liquid ; A

lngredignt
e Requiremenis

T and specs

Universal Quick I NS Cold Plate Design
Disconnects (UQD) BT g | BT

Server Rack

———————
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Outline

A Secondary Loop Ingredients
- Cooling Fluid
- Universal Quick Disconnects (UQDS)
- CoolingDistribution Units (CDUs
- Cold Plates

A Summary
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Cooling Fluid

A Wetted materials and cooling fluid compatibility extremely important
- Wettedmaterials = All materials in contact with the cooling fluid

A Quality requirements of cooling fluid needs to be determined
- corrosion, fouling, scale, microbiag

A Maintenance of fluid as required by manufacturer
A Cooling Fluid Options:

- Water with additives
- Glycol based

- Dielectric Fluids

Open. Together.
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Cooling Fluid

A Wetted materials and cooling fluid compatibility extremely important
- Wettedmaterials = All materials in contact with the cooling fluid

A Quality requirements of cooling fluid needs to be determined
- corrosion, fouling, scale, microbiag

A Maintenance of fluid as required by manufacturer

A Cooling Fluid Options:
- Water with additives

- Glycolbased| Propylene Glycol PG 55 & PG 25

- Dielectric Fluids
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Cooling Fluid *

Wetted Materials in Secondary Loop Advanced Cooling
.

Copper

Ethylene Propylene Diene Monomer (EPDM)
Fluoroelastomer (FKM) (Viton GF, Viton ETP)
Fluorinated Ethylene Polypropylene (FEP)

High Density Polyethylene (HDPE)
Polyphenylene Sulfide (PPS) 40% Fortron reinforced
Polytetrafluoroethylene (PTFE)

Polypropylene (PP)

Polysulfone

Stainless Steels

Stainless Steel; Solution Treated and Passivated
Stainless Steel; 316L or 304L

Thread Sealant

Important to identify ALL wetted materials to ensure material compatibility
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Advanced Cooling

Cooling Fluid

Fluid Operating Range

Parameters Value Comments

Shipping & Storage Temperature - 40°C to 70°C - 40°C Is commonly used for shipping
and storage temperature

Operating Temperature 17°C to 65°C ASHARE recommendation 17°C dew
point

Important to work with fluid supplier to understand fluid maintenance and treatment
requirements

Important to determine fluid operating range and fluid maintenance requirements

Open. Together.



Universal Quick Disconnect (UQD)%

IT Equipmentis connectetbL @= ; GGDAF? > DMA < norbliMAtate " AK

Purpose: Generate Universal connectors that allow for interchangeabillity to simplify
Installations of liquid cooled IT equipment

Objectiveof UQDInitiative:
A Specify the interface dimensions for interchangeabillity
A Defining minimum acceptable performance for a marip fluid coupling
A Workwith multiple suppliers to ensure global availability
A Phase i Hand Mate G F F=:L y/TApx
A Phase II Blind MateConnecty / £ A p X
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UQD- Nomenclature & Markings £

Plug Termination

UOD Plug

Lock Feature

Plug Body

(LT

\ Plug/Socket Se
V

|

UQOD Socket

Socket Body

al Surface / Socket Stem  Socket Termination
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Universal Interface Definition

Advanced Cooling
ldentification

Every plug and socket that is designed to
the Universal QD Requirements will be
marked with the following:

Marking Nominal
Valve Size

UQD02 1/ 80
UQDO4 1/ 46
UQDO06 3/ 80
UQDOS 1/ 20
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Purpose: Obvious & Interchangeable
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UQD- Interface Specifications

UOD SOCKET :
UOD PLUG N Advanced Cooling
m:u‘u::un Eaels Briin ) perd dellb e en et
BALL CONTACT SURFACE Y 4 ':L'I 5 R IEI
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$0.025 $0.025 MIN 0.3 10.025

+0.025 £0.025 Max/Min +0.10 REF
UQD02  @XXX @XXX XXX XXX  @XXV OXR KX B XA X XX XxX

XXX

XXX

UQDO6  @XX.X @BXXX XXX XXX @&

GXX.XX GXXXX GXX.XX XXX XX XXX

UQDO8  @XX.X BXXX XXX XXX XX.X
@YX XX GXXXX GXXXX XXX XX XXX

XXX
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Purpose: Minimum Specifications to Ensure Universal Interface

Open. Together.

r J
'y r'; ”
|

>
F



Cooling Distribution Unit (CDU)

Advanced Cooling

CDU options:
A In-rack CDU/End of row CDU/Virtual CDU
A Liquid-to-Liquid CDU
A Liquid-to-Air CDU

Important to work with CDU suppliers to ensure material compatibility
with cooling fluid
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