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Smarter Computing in Less Space

Industries, countries and people have benefited directly
from the increased productivity due to faster computing.
In the past, this was accompanied by a corresponding
reduction in energy consumption, but current
semiconductor limitations are slowing the improvement
in energy efficiency. The computing industry must

be more proactive concerning all aspects of energy
consumption— including cooling—to live in a

world with finite energy resources. Even with increased
emphasis on energy efficiency, the energy demands of

a typical data center are doubling every four years.
Analyst firm, IDC, estimates that $29 billion was spent
on powering and cooling IT systems in 2006, a third
of that going to cooling alone. Powering and cooling
costs are quickly becoming major obstacles to the future
of high-performance computing,

Computing performance is improving at a rapid pace,
and the size of the components is reducing just as fast.
These tiny objects pack quite a punch in heat generation

though, necessitating the need for more efficient heat
removal processes and technologies.

Energy Smart Data Center

Researchers at the Pacific Northwest National Laboratory
(PNNL) are evaluating computer servers’ power
consumption and next-generation cooling technologies
through the Energy Smart Data Center. Through
specialized instrumentation, the data center provides
instant feedback on energy use, including the monitoring
of air temperature, fluid temperature, and flow rate among
the racks of computers. The information collected can
then be used by PNNL, along with its customers and
partners, to design the most energy-efficient approaches
to power and cooling,

The Energy Smart Data Center employs state-of-the-art
supercomputer technology, characteristic in size and energy
consumption of supercomputers used in typical data centers,
making it an ideal testbed for independent evaluation and

validation of new technologies and equipment.



Benefits
Our clients benefit from the Energy Smart Data Center’s ability to:

P administer impartial evaluations of new technologies and equipment related to supercomputing
energy consumption

» offer a unique capability based on PNNLs combination of research insight, production facility
deployment expertise, and independent testbed evaluation

» support new product research related to conserving energy in supercomputers and datacenters

P advance scientific research that will lead to a new generation of power-dense, energy-efficient
supercomputers

P improve cost-saving technologies related to supercomputer energy consumption

P provide a fully integrated program that addresses the critical power and heat-management
issues facing leadership-class computing.
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