A Topr-20 SuPercOMPUTING FACILITY RETHINKS 1TS COOLING EFFICIENCY WITH FLUID-SUBMERSION COOLING ‘ I A@@

REEN
REVOLUTION
COOLING
S
—  Despite recent gains in data center cooling efficiency — hot and cold aisles, air-side economization, in-row cooling — air cooling remains inherently inefficient as a cooling medium. In mid-2010, GRreeN REvoOLUTION
—  Coouing (GRC) partnered with Texas Abvancep CompuTiNGg CeENTER (TACC) and the NaTioNAL Science FounbaTion (NSF) to study the long-term plausibility of fluid submersion cooling for OEM servers in data centers. GRC de-
o ployed the CarnoTJET System, a proprietary fluid submersion cooling system that utilizes low-cost, dielectric fluid coolant, on an unconditioned loading dock adjacent to Ranger in April 2010. Questions posed be-
— fore the install included: Could submersion cooling be efficient and reliable? Could it make sustained over-clocking of CPUs possible? Could this pave the way for future large-scale deployment of fluid cooling?
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Figure 5: Full system view of CarnoTJeT fluid submersion cooling system
CoOOLING EFFICIENCY SERVER EFFICIENCY OVERALL PERFORMANCE
The installation at TACC has consistently used 6 Watts or less of Server and power supply fans are removed as they are rendered Since installation, the CarNOTJET system has produced significant Figure 3: Dell servers installed in CARNOTJET system
cooling power for every 100 Watts of IT since April 2010. obsolete in a fluid submersion environment. Depending on serv- energy savings while demonstrating the ability to sustain dra-
er manufacturer and model, fan removal results in 10-25% re- matic performance increases.
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Figure 2: Perspective view of servers installed in system Figure 4: Example of six-rack system installation
= Drawing on the experience of this installation, GRC and TACC are in talks to produce Jalapeno, a two-rack system with 130 kW total capacity (65 kW of compute per rack) sometime in 2012. To upgrade the
= existing system, a more robust pump module will be installed and connected to multiple racks to drive circulation of the dielectric fluid. By installing extremely dense servers, TACC and GRC will be able to lever-
LL.  age the efficiency of fluid submersion cooling on a larger scale.
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Green Revolution Cooling’s CarNoTJET™ system continues to lead the way in next-generation data center cooling efficiency. The University of Texas at Austin is on the forefront of academic supercomputing research. y{ seattle.WA
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