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Planet: Cataclysmic Change 

A 60% reduction in carbon output is needed
to break this cycle.
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What about buildings? 
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US Building Impacts
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From Worldwatch Institute and EPA

World Energy Consumption: 
+62%

276 QBtu by 2030
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From USGBC

Global business as usual: to meet our energy needs 

11,000 new power plants by 2030



8

GSA Public Buildings Service

EISA/EO 13423, All Federal Facilities 

45,000

50,000

55,000

60,000

65,000

70,000

75,000

80,000

85,000

90,000

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Fiscal Year

B
tu

 p
er

 G
ro

ss
 S

qu
ar

e 
Fo

ot

EISA/E.O. 13423 Goal: 30% Reduction
GSA: 53,515 Btu/GSF in 2015

EISA/E.O. 13423 Baseline
GSA: 76,451 Btu/GSF in 2015
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2007 Progress without RE Purchase 
& Source Energy Savings Credits
117,613 Btu/GSF, 7.4% Reduction

2007 Progress
113,028 Btu/GSF
11.0% Reduction

(preliminary data)

EISA/E.O. 13423 Goal
30% Reduction 

in 2015

E.O. 13423 Goal
6% Reduction in 2007
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• Renewable Energy
Assessment 

• Lighting Assessment

• Wind Power Study

U.S. Customs and Border Protection Land Ports of Entry
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Devices in buildings are becoming ever richer sources of data
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Post Occupancy Evaluation: Are green buildings better?
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San Francisco Federal Building
• 605,000 sq ft

• 2000 occupants

• 1st modern 
naturally 
ventilated high-
rise

• 80% of 
workspaces 
access daylight

• $240/ sq ft
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Energy Use Comparison
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Burton Pilot: Occupancy and Daylight Sensor
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High-tech buildings are energy hogs
Data Centers: 100x more energy than standard office space
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Sources: California Data Center Design Group, IEEE

Rack densities are increasing
50% new data growth yearly; 390 GB created every second
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Source: Evan Mills, Lawrence Berkeley National Laboratory

The annual energy used by a single rack of the emerging 
generation of servers (and associated air-conditioning) is 

equivalent to driving a car coast to coast 300 times
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World’s data centers projected to surpass the airline industry 
as a greenhouse gas polluter by 2020

Source: Report to Congress on Server and Data Center 
Energy Efficiency Public Law 109-431” US EPA, August 2, 
2007

Green Grid - DOE 
Energy Savings 

Goal
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• 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

• Extend life and capacity of existing 
data center infrastructures

• But is my center good or bad?

Benefits of Green Grid Data Center Energy Efficiency
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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.
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Amount of Work Produced
Amount of Energy Consumed

PUE (Power Usage Effectiveness)
DCiE (Data Center Infrastructure Efficiency)

Source: The Green Grid Data Center Power Efficiency Metrics

What is efficiency benchmark for a green data center?

PUE = Total Facility Power Consumed
Total IT Equipment Power Consumed

DCiE = 1
PUE



25

GSA Public Buildings Service

A typical datacenter consumes 1.5 watts of overhead for every watt delivered to its 
IT equipment. A datacenter using “good practices” will consume one watt of 
overhead. Contemporary better practice:  PUE = 1.4.  Best practice:  PUE 1.2.

Source: Sun Microsystems/Uptime Institute

The Challenge
Typical Practice Good Practice



26

GSA Public Buildings Service

Green data centers: your mileage will vary

Total Data Center Power/IT Power
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Average 1.83

Lower is 
better

Source: Lawrence Berkeley National Laboratory
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Server Load/
Computing
Operations

Cooling 
Equipment

Power 
Conversion & 
Distribution

Alternative
Power 

Generation

•High voltage distribution
•Use of DC power
•Highly efficient UPS systems
•Efficient redundancy strategies

•Load management
•Server innovation

•Better air management
•Move to liquid cooling
•Optimized chilled-water plants
•Use of free cooling

• On-site generation
• CHP applications
• Waste heat for cooling
• Use of renewable energy
• Fuel cells

Data Center : Technologies, Tools and Metrics

DOE/FEMP – Federal Data Center PPT
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In 2010, three people will leave the 
workforce for every one that joins.

In 2012, it will be four.
In 2016, it will be six.

What keeps us up at night?
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Thank You

kevin.powell@gsa.gov


