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Aquasar Pilot Project

Thermal conductivity Volumetric heat capacity
[W/(m*K)] [kd/(m3*K)]

3. 3. Populated Rack . 4. Connection to heat distribution
2. 2. Fullypopulated BladeCenter®  With Blade Center® system of ETH for 50-60°C hot water
servers with manifold servers and pumps

System uses a mixed population of Two Blade Center® servers are liquid cooled and one is air cooled for
11QS22 IBM PowerXCell 8i and 3 reference. The rack also holds communication equipment and a

H22 Intel Nehalem Blades per Blade storage server. The closed cooling loop holds 10 liters of water, the
Center® server. coolant flow is 30 liters per minute.
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Hot Water-cooled IBM Blade Center Cluster Aquasar
at ETH Zurich
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Energy consumption
reduced by

Direct reuse of waste heat
cuts CO, emissions by

wo 39%0

World record in facility-level
efficiency in TFLOP/gCO,
http://www.zurich.ibm.com/st/server/zeroemission.html
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Cooling with water: towards a zero-emission datacenter

Biological-inspired IBM Hot-Water-Cooled
Micro-channel Supercomputer
liquid coolers Animation
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On the Roadmap: 3D-chip stacks

3D-integration as enabler for exascale computing

1ExaFlops ﬂ By 2025:
3D-chip stacks with
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roughly 300 times

bl the computing power of today's
fastest computer
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Performance history of super computers and forecast
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3D-chips cooled with interlayer liquid cooling

3D integration requires (scalable)
Challenge: isolate electrical interconnects from liquid

A large fraction of energy in computers is spent for data transport

Microchannel
Pin fin
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Through silicon via electrical bonding
and water insulation scheme
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On the cube road
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Future computers look different

-Liquid cooling and heat re-use, e.g. Aquasar
-Interlayer liquid cooled 3D chip stacks
-Smarter energy by bionic designs

Energy aspects are key

-Cooling — power delivery — photonics
-Shrink a rack to a “sugar cube”: 50x efficiency
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Kernpunkte beim Design eines Rechenzentrums
Zusammenfassung

» Steigende Verflgbarkeitsanforderungen

—Wartung und Austauschbarkeit technischer Anlagen im laufenden Betrieb

» RZ-Infrastruktur (Kalte/USV/Elektro) muss der IT anpasspar sein
—Trend von luft- zu wassergekuhlten Systemen

—Modulare und skalierbare technische Anlagen und Systeme

» Potentiale zur Erhohung der Energieeffizienz miussen in der RZ-Planung bereits
berlcksichtigt werden

— Gesamtheitliche und gewerkelbergreifende RZ-Planung und —Realisierung

Es gibt nicht DIE Losung - Jedes RZ-Konzept ist abhangig von indi-
viduellen Randbedingungen, Parametern und den sich stets andernden
technologischen Erneuerungen!
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Vielen Dank!
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IBM Site and Facilities Services

Green IT: www.ibm.com/de/ibm/green
Site and Facilities Services: www.ibm.com/services/de/datacenter
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