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HPC/Advanced Cooling Track

Advanced Cooling

Optimising for immersion

Rolf Brink/CEQO/Asperitas
Rolf.Brink@ocproject.net
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IMMERSED COMPUTING®: AlIC24

100% Removal of heat from thed
Tier 3-4 focus - fully redundant
22/36 kW or 31-50 kW/wa do

No airflow, Passive liquid circulation

Intelligence system (demo at booth)
= Management control and insight
= Automatic hydraulic optimisation

Optimised for high density cloud/HPC nodes
= Varying servers
» Flexible IT hardware

Feed: 12-40°C, upto 55°c/ AT 2-16°C
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PLUG AND PLAY RAPID DEPLOYMENT

1 hour deployment

Integrated péwer

= Single/Dual feed
= Integrat U’s wi
= EMC compli

Direct connect to facility wa 1te

Autonomous safety systems
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No liquid cost
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ENCLOSED IR RSION TECHM®LOGY
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- Reliable ~= No circulation .
. ; pumps
= No moving parts

Specialised servers
= No oxygen

. : = Optimised for liquid
= High heat capacity
= Liquid certified
» Reduced thermal

shock = Brand agnostic
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SENSORS
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SERVER MANAGEMENT INTEGRATION

= Server mainboards
* Built-in Temperature sensors /é_ -------

= Mapped X/Y coordinates
= Temperature map template
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- Data extraction with [PMI PN x84 XX N, Y

= Management integration
= Cassette location awareness
= Z-coordinate
= 3D location of sensors
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REAL-TIME 3D THERMAL ANALYSIS

Asperitas

OOOOOOOOO

= 1000+ sensors
= Integrated temperature
= |T temperature readings

= Temperature logging
= Trend analysis
= Fault analysis

= Optimisation water circuit
= Real-time IT health
= Water input control
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DESIGN, ENGINEERING AND PRODUCTION OF
PRODUCTS FOR THE CIRCVLAR ECONOMY

// PRODUCTION FROM
~ | NEW AND REVSED PARTS =

NEW PARTS FROM
RECYCLED STEEL

@ Asperitas aonerve o rurves

Q IMMERSED COMPUTING e evean

SIMS
LIFECYCLE
SERVICES

REVSE HEAT N
OTHER APPLICATIONS
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RETVRN MACHINE PARTS
FOR REFVRBISHMENT
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REFURBISH, REPAIR AND REVSE OF PARTS
W THE Brink Clrecvtar WoORKSHOP



AIR VS LIQUID DESIGN ASPECTS
THERMAL DESIGN GUIDELINES
AL COMPATIBILITY
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AIR VS LIQUID DESI
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AIRDESIGN VS LIQUID DESIGN

= Chassis design for stability, strength and = Chassis design for low resistance and

closed structure open structure
= Design for forced airflow = Design for natural flow (most effective
for any circulation)
= High flowrate, large pressure drop = Low flowrate, minimal pressure drop
(high flow may damage components) N

&

= Preventing thermal shadow Using thermal shadow ' @

’

Thermal shock dampenéd by liquid

= Thermal shock managed by fans

= Reliance on continuous cooling

Design for thermal buffer
nvironment

Temp sensors for therw

=
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= Temp sensors for component health



= Gravity
= Serviceability, dry inte
= Extraction

= Chassis dimensions

= Narrow(er) form factor for dua!-boa ol

- UnobBstructed liquid flow
= Sideways outflow on surface
= Cooled liquid dist'ribution/IevéIIing on bottom

~ b
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#

Il-lot l
PSU/SSD/low power PCBs

Component placement ccx

i lhermal tolerance
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IMMERSION READY ACTIVE OPTICAL CABLES

= LEONI group, 86.000 employees in 31 countries

= Development partnership with ASPERITAS for Immersed
Computing® cables

: To%ether we develop immersion ready Active Optical
Cables

= QSFP+/28 interface for 40G and 100G transmission

= Long-term oil/immersion resistant cable and components
= Hermetical protection of the optics

Mechanical prototype for display at the ASPERITAS booth

Functional samples by November 2018
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IGN-FO ID :
= |
= « COrrent ch\ipdeflﬁ ""

= 2-dimensional problem-approach g
_ &' Chip p_aCkag'.DM:‘:ﬁal propertieg

CHIP DES

p—

Chip insulation
- (ceramic)

_Jf?EIectr‘icaI. insulation=
— thermal insulation

= Liquid optimisation | |
;s‘ » Could dielectric liquid insulate | al eleCui Cirguits?
= Cooling rear-side of Chip};’)/m '.
—- Cooling interior of chiﬁ)s de /
‘D “open” chip design2-*, & ”

= Result: Hi
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ASPERITAS CERTIFICATION

N ——
= Asperitas is NOT manufacturer/(re)seller Y | BN
= Focused on oil immersion (limited chemical) o v W ; ““ i
f:ﬁ‘f\:\uMHl \r;,:: = ) i 1
= Asperitas OPEN certification process ﬁ'ﬂj‘;,; 3 ““ i “W i
J"lHI'\\i"H]: \*1 S| 1

= Focus on material compatibility R&D
Driven by CFD analysis
Aimed at long term risk assessment
Potentially destructive

3 certification levels
= Level 1, feasibility
= Level 2, prototyping & benchmark test
= Level 3, 10-week duration and operation test
= Level 4, 24 systems production for 3 months
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Send email to

Looking for manufacturers and (future) end-users
Asperitas
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mailto:rolf.brink@ocproject.net
https://www.opencompute.org/wiki/Rack_%26_Power/Advanced_Cooling_Solutions
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