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The Importance of Data Centers:

The Federal Government
needs to transition
quickly from inefficient...
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to enerqy efficient

data center management!
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The Importance of Data Centers:

Federal Energy Performance

Federal Building Energy Intensity
(FY 2003- FY 2007)

E.O. 13423 Goal
6% Reduction in 2007

~ 117,650 Btu/GSF, 7.7% Reduction

«
/ -
,,,,,,,,,,,,,,,,,,,, N L L ________ DN hiee————
113,012 Btu/GSF &

11.4% Reduction ©

in 2015

85,000 T T T T T T T 1
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Fiscal Year
GovEner
3 www.govenergy.gov gy WILL LINTNER

4 August 9-12, 2009



The Importance of Data Centers:

Data Center Energy Performance

U.S. Data Center Energy Use
(Five Scenarios Projected through 2011)
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The Importance of Data Centers:
Data Center Energy Performance

Typical Data Center
Energy End Use

Power Conversions  Pata Center Infrastructure

& Distribution Efficiency Index (DCIE)
4 )
IT Power
DCIE = Total Data
Center Power
\_ /

Server Load/Computing
Operations
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The Importance of Data Centers:
Federal Savings Potential

Increase Federal Energy Savings
and Security - Adopting best
practices could save 6 billion kWh
annually by 2011!

Lower Federal energy bills -
Adopting best practices could save 410
million dollars annually by 2011!

Avoid Federal GHG emissions -
Adopting best practices would avoid 3.8
MMT of CO2 emission in 2011!

By adopting best practices, you can reduce
data center energy use by 20% - 40%
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Steps to Saving Energy:
Best Practices

Underfloor Supply

Cold Aisle

Hot Aisle

Use outside air economizers
or water side economizers
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Steps to Savmg Energy

Purchase energy
efficient servers

Allowable Temperatures

)
|
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|
59.0°F 64.4°F 80.6°F 90.0°F

Follow ASHRAE Temperature & Humidity
Recommendations
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Steps to Saving Energy:
Best Practices

Install high-efficiency
power supplies

Practice virtualization
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Steps to Saving Energy

Reduce Federal data centers
energy use & GHG emissions by:

» Benchmarking all sites to establish an energy
use baseline

» Assessing savings potential associated
with best practices

» /mplementing projects to promote best
practices and use of new technology

Track projects to verify savings

Serve as a model for the public &

private sectors
_~GovEnergy
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FINANCE AND IMPLEMENT

>

PROJECTS

/\

DEVELOP DOE, SITE
ESPC AND SUPLIER
PARTNERSHIPS

/\

DETERMINE
APPROPRIATE ECMS
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IDENTIFY AND CARRY
OUT CASE STUDIES

/\

RANK BY GREATEST
POTENTIAL SAVINGS

/\

PILOT DC PRO TOOL IN
DOE SITES

/\

IDENTIFY QUALIFIED
DOE DATA CENTERS
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Steps to Savmg Energy

INPUTS
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Steps to Saving Energy

DOE DCIE - Actual and Target

= Energy use data s DCIE
collected from 41 | ——GOAL (DCIE=0.75)

data centers ||||

= Sites encouraged
to use DC Pro

= Goal: Increase
DCIE from 0.57 to
0.75

Data centers throughout the Federal Government
need to adopt similar goals!
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Steps to Saving Energy:
xpected Results in New NREL Data Center

— Efficiency Improvements

= 65% reduction in data center power
— over old data center

= OId DCIE: 0.4

= Target DCIE: 0.91

Energy Conservation Measures

= “Free Cooling”

= Hybrid cooling system uses air-side
economizer, water-side
economizer & chilled water

= UPS designed for scalability

= Virtualization

Equipment = Storage cqn_solid_atio'n
RSF Data Conter = Energy efficient lighting

mCurrent Data Center
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Steps to Saving Energy:

Headqguarters Assessments

= Consolidate data centers/server closets
- Benchmark using DC Pro

= Configure servers within the data centers
= Demonstrate wireless sensors & controls

Best Practice Guide
- Create guide to most effective ways to increase energy efficiency
- Develop into a design guide
Case Studies
- Enterprise-level data center
= Scientific computing center
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Data Center Collaboration:

( The Federal Partnership for \ ( DOE Data Center Energy \

Green Data Centers Efficiency Working Group
* Inter-Agency forum to exchange ideas, » Group working to increase energy efficiency
develop policy guidance & tools to of DOE 's data centers.

» Consists of DOE program offices with data
centers and those responsible for structuring

K energy policy j

improve data center performance

\_

( High Performance Computing \
Working Group

« Forum for sharing information on best
practices in scientific computing

* Includes members from the public and
private sectors j
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Industrial Technologies Program

» Tool suite & metrics for baselining
o Training ave—

» Qualified specialists E“Enav
« Case studies ——Now
» Recognition of high energy savers

» Best practice information

| Federal Energy Management

FEMPyg:

Federal Energy Management Program

Program

» Best practices
showcased at Federal data centers

» Pilot adoption of Best-in-Class guidelines
at Federal data centers

» Adoption of to-be-developed industry
standard for Best-in-Class at newly
constructed Federal data centers

EPA
e Metrics

« Server performance
rating & ENERGYSTAR® label

« Data center benchmarking

o I ::zZIE::::: I INFORMATION

Indust ry ® . l T::mocgguml

: /N | Institute
e Metrics Si} ﬁiﬂ};ﬁ < AFCOM .
e Training B==A hange ot

Best practice information
Best-in-Class guidelines
IT work productivity standart

I.{’r_ﬂmrlj-‘['w_ﬂfr—"
Rl
ROUNDTABLE

O/Ul

uUugyguot v 1, U



Questions?

~

Visit the FEMP FEMPgx

We bSite for: Federal Energy Management Program
= Program Activity Information

* News Updates, Announcements & Policy Initiatives
= Upcoming Workshops & Training Events

http://www.eere.energy.gov/femp/

Data Centers Links:

http://www.eere.energy.gov/team/data_centers.html

http://www1.eere.energy.gov/industry/saveenergynow/partnering_data_centers.html
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Contact
For more information, conlact;
Will Lintner, P.E.

Data Center Initiative Coordinator

Federal Energy Management Program
Energy Efficiency and Renewable Energ s\
Department of Energy ==
Tel: 202.586.3120

william.linther@ee.doe.qov
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