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Planet: Cataclysmic Change

A 60% reduction in carbon output is needed
to break this cycle.
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Data from Energy Information Administration
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From Worldwatch Institute and EPA
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From USGBC
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HIGH 100%
A

HATICMAL AVERAGE MATIONAL A'ERACE HATICMAL AVERAGE

Building Savisfaction

THE TOP PERFORMING BUILDINGS IN EACH TOP THIRD OF MIDDLE THIRD OF
METRIC DELIVER SIGNIFICANTLY BETTER STUDIED BUILDINGS ~ STUDIED BUILDINGS
RESULTS THAN THE NATIONAL AVERAGE.




605,000 sq ft

2000 occupants

1st modern
naturally
ventilated high-
rise

80% of
workspaces
access daylight

$240/ sq ft
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San Francisco Federal Building

12
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SF FEDERAL TOWER
FLOORS 6-18

SF FEDERAL TOWER
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ventilaticn (heating/cooling)
electrical outlets

lighting

hot water
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H Different Time, Different Place

HEl Same Time, Different Place,

HEl Same Time, Same Place

HEl Alone

—& — Percentage of Worker's
Product Dependent on Group
Input

2005

15
* Information Provided by: The Gartner Group
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100% Empty
90%
80% ® Not obtainable
70% Pausing
60% Paper handling
50% Reading
40% # Writing
30% : : ® Talking

20% | ~ Telephone

10% # Computer
0% : Meeting
8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00
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24% Energy
Savings
.65 watt/sf
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High-tech buildings are energy hogs
Data Centers: 100x more energy than standard office space

Comparative Energy Costs
High=-Tech Facliiles vs. Standard Bulldings

18
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Industry Average
2003 ] 2005 N 202

40 W/it? 120 Wift? 400 Wift? 800 Wift?

(430 Wim?) (1,300 Wim?) (4,300 Wim?) (8,600 Wim?)

2 kW/rack 9 kWirack 10 kW/rack 20 kW/rack

Sources: California Data Center Design Group, IEEE 19



GSA Public Buildings Service

Reality:
More compute per watt
More watts per rack

Old racks now fit into a
single blade

2000 2007

14 x 3U Servers 27x More Processors 48 Blade Servers

28 Processors <+— 10x More Heat —— 768 Processor Cores
2kW Heat Load 20KkW Heat Load

Source: Evan Mills, Lawrence Berkeley National Laboratory 20
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Future energy Historical trends

€ Historical energy use use projections > Historicz

Green Grid - DOE Jlt?’g;rc?:tsggi'lcaiggcy
Energy Savings ' -

Improved operation
scenario

Best practice
scenario

State of the art
scenario
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Source: Report to Congress on Server and Data Center 21
Energy Efficiency Public Law 109-431" US EPA, August 2,
2007
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Benefits of Green Grid Data Center Energy Efficiency

e Save 11 billion KWh per year by
2011

» Potentially defer need to build new
generating capacity and avoid
millions of metric tons of carbon
emissions

data center infrastructures

* But is my center good or bad?

22
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Benchmarking for Energy Performance Improvement

Energy benchmarking can be
effective in helping to identify
better performing designs
and strategies. As new
strategies are implemented,
energy benchmarking will
enable comparison of
performance.

23
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Source: The Green Grid Data Center Power Efficiency Metrics 24
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Typical Practice Good Practice

Chiller Plant

CRAC Loads

UPS/Transformer Loss

Lighting

IT Load

Source: Sun Microsystems/Uptime Institute 25
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Total Data Center Power/IT Power

Lower is
better

Source: Lawrence Berkeley National Laboratory 26
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Data Center : Technologies, Tools and Metrics

eLoad management
«Server innovation

I

' Power

, Conversion &
: Distribution
I

I

I

*High voltage distribution
*Use of DC power

*Highly efficient UPS systems
Efficient redundancy strategies

I -

*Better air management

*Move to liquid cooling
*Optimized chilled-water plants
*Use of free cooling

\/
Server Load/
Computing
Operations

Cooling
Equipment

Alternative

Power
Generation

On-site generation

CHP applications

Waste heat for cooling
Use of renewable energy
Fuel cells

DOE/FEMP — Federal Data Center PPT

L________
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What keeps us up at night?

In 2010, three p@pple will leave the
workforce for gyery one that joins.

28
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