Compute
Connect. Collaborate. Acceleraté. Project®

A



- HMLC - Cooling
Compute PrOﬁ lES

Project®

Project Lead: Mick Jones
mick.jones@ocproject.net

Connect. Collaborate. Accelerate.




i ComputaC It 3N

N 'u ¥ . b e
A33eesai" CPROJECE® A
ol

? 191«-)'(‘ N

HMLC - Scope

- Kicked off April 6™, 2022
 Creation of a template and schema which supports all liquid cooling environments within OCP
* Interface with Redfish DCIM taskforce and DMTF

« Harmonize current requirements, whitepapers, specs and other documentation with work done in
DMTF Thermal and Power management project

* 6 months for initial deliverables
 Longer period for whitepaper content and descriptive deliverables;

+ On-going (low intensity) content maintenance

Connect. Collaborate.
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lllustrative diagram of Liquid Cooling
High Level topology

Does not illustrate all possible
scenarios or interconnections

Liquid Cooling Overview
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HMLC - Progress

* Full schema for all/any liquid cooling technology;
* Immersion — Draft released Dec 2021
* Door HX — In progress
» Cold Plate — In progress
* ACF — Pending
- Heat Re-use - Pending
* Message Registries; Events and Alarms - Pending
* OCP Profile(s) - Pending
* Requirements for qualification - Pending
» Security requirements - Pending
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HMLC - Profiles

» Profiles liquid cooling technology;

* Door HX — Draft v0.5 exists at
https://aithub.com/opencomputeproject/HWMamt-OCP-Profiles/tree/mast
er7%acﬁknapower

* To be updated and version sync’ed with latest Redfish schema.
 Cold Plate — In progress
- CDU - Pending, maybe a separate profile TBD
* ACF — Pending; maybe multiple profiles TBD
* Heat Re-use - Pending
* Immersion — Pending
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https://github.com/opencomputeproject/HWMgmt-OCP-Profiles/tree/master/RackAndPower
https://github.com/opencomputeproject/HWMgmt-OCP-Profiles/tree/master/RackAndPower

Reservoirs upstream only;
CDU or Facili

e Door HX mapped to Redfish
DCIM WIP schema for Thermal

e Abridged - does not show
upstream resources or resource
connections

Legend

- A collection of resources

https://drive.google.com/file/d/161Umw
hg0sMI3Br1QCwRet5wD{CcGLhYP/vi
ew?usp=sharing
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https://drive.google.com/file/d/16IUmwhg0sMl3Br1QCwRet5wDjCcGLhYP/view?usp=sharing
https://drive.google.com/file/d/16IUmwhg0sMl3Br1QCwRet5wDjCcGLhYP/view?usp=sharing
https://drive.google.com/file/d/16IUmwhg0sMl3Br1QCwRet5wDjCcGLhYP/view?usp=sharing
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HLC - Cold plate

R B Chont Hardware Management TOR/RDM
to provide aggregation Redfish

A Service. Or can be integrated into
CDU controller.

Northbound

Aggregation is a logical function.

) Redfish Service Redfish Service manages
@ Events and Metrics reports (Aggregator) southbound BMCs and CDU(s).
Leak Southbound
leak detection at rack ===])
andlor CDU éoii IEX)
Ctrl _—Metrics/Events
For purpose-built
servers, leak sensors
CDU to rack relationship > Cold Plate - Srv1 added to BMC.
depends on HX; door HX ~ optimized -
11and FWS 1:* gganm) Future*; flow rate, flow
rate control
Leak Flowrate
Cold Plate - Sv2 [ ":"‘i Mapped to CDU:
= (optimized - simple) ) @I a) Physical container
s B BMC (rack) OR
= b) Logical links in
= ThermalSubSystem
for chassis

Control Types
1) Constant flow - CDU based on control
types on its own sensors
2) Loop control using input from BMC temp
sensors(or power)
3) Control loop control based on flow valves
in cold plate loop managed by BMC (does
not currently exist*)

— 3 . ; ==
Cold Plate - Srv3 ___,_@l

(retrofit)

*Future - Flow rate and flow-rate control on the cold plate loop
do not currently exist in the market. The model accounts for
this as it may become a product in the future.

e Cold plate mapped to Redfish
DCIM WIP schema for Thermal

e Abridged - does not show
upstream resources or resource
connections

Legend

- A collection of resources

https://drive.google.com/file/d/161Umw

hg0sMI3Br1QCwRet5wD{CcGLhYP/vi

ew?usp=sharing
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https://drive.google.com/file/d/16IUmwhg0sMl3Br1QCwRet5wDjCcGLhYP/view?usp=sharing
https://drive.google.com/file/d/16IUmwhg0sMl3Br1QCwRet5wDjCcGLhYP/view?usp=sharing
https://drive.google.com/file/d/16IUmwhg0sMl3Br1QCwRet5wDjCcGLhYP/view?usp=sharing
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HMLC - Sensors

Sensors identified for Door HX; commonality to be established
* Supply Temperature (coolant/air °C)

» Return Temperature (coolant/air °C)

* Fan speed (rpm)

» State/Health (Redfish standard)

* Valve position (on/off or %)

 Flow rate (coolant I/s)

* Pressure (Coolant or A air PA)

 Leak detection

 Particulate sensor (*subject to local regs)

Connect. Collaborate.
Accelerate.



HMLC - Controls

Controls identified for Door HX; commonality to be established
» Control Method (one of)

* Diff air pressure

 QOutlet Air temperature

» Return coolant temperature

* Manual (cede control to upstream)
» Power Control

» Safety cut-off to ITE
» Fan Speed

* %
» Coolant Valve

» On/Off

* % open

Connect. Collaborate.
Accelerate.
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Next Steps

- Continue discovery for remaining sub-projects; ACF, Heat re-use

- Collaborate with DMTF Redfish to complete and publish WIP schema
« Publish mockups

- Review/lterate/Approve schema and mockups

« OCP Profiles and qualification requirements

« Security requirements

Connect. Collaborate.
Accelerate.
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