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Who | am

* Primary job — direct org
> Director of Engineering
> Sun Modular Datacenter

« Qverlay Job — virtual org
> Environmental Compliance Director

> Facilitate Energy and Environmental
Compliance activities within Sun

> Regulatory: RoHS, REACH, EuP, EPEAT,...

> |ssue related: packaging, dangerous goods,
recycling and reuse, DfE, ...

> Energy Issues: product features, EPA E*,
energy embodiment, ...
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The Datacenter Energy Problem

In 2006 Datacenters consumed 1.5% of all electricity in the US

(Source: Report to Congress on Server and Data Center Energy Efficiency, Public Law 109-431, U.S. Environmental
Protection Agency, ENERGY STAR Program, August 2, 2007):

Datacenter energy use will grow faster than the average, up to 12x
by some estimates.

In many municipalities, Datacenter growth is limited by the inability
to get power at any price.

Multi-MW Datacenters have significant local impact and are
Increasingly subject to regulations.

Power costs are increasing, particularly at peak demand.

Over-use of power at peak demand time can have severe financial
Impact due to utility pricing strategies.
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Green Grid Mission: Promote DC Efficiency

-1

Define models and metrics that are
meaningful and user-centric

Develop standards, measurement
methods, best practices and
technologies to improve
performance against these
metrics

Promote the adoption of energy
efficient standards, processes, |
measurements and technologies P

| f you candét measure i1It, you canot | mpr o\

Slide adapted from official Green Grid materials
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Datacenter Energy Use / Green Grid
Metrics

Power
Total :lsj\gétchgear
Facili -
Power .Battery Backuphp =ciijspafze) 1T

.etc.

Cooling

Chillers
.CRACs
.etc.

Total Facility Power IT Equipment Power

DCIE = — x100%
Total Facility Power

» Best in class DC's have PUE of 1.2-1.5, very hard to do
- Many DC's have PUE of 3 or greater, 2/3 of the power is overhead

PUE =

IT Equipment Power

Slide adapted from official Green Grid materials
INEM [ /ITI Environmental Leadership Forum 10/8/09



Green Grid BOD Companies

AMDD APC DELL

Legendary Reliability®

EMC ©a I==:

where information lives®

(intel) Microsoft: < Sun

180+ Total membership
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Green Grid F

How much cooling is
available to me, at any
location in the US?

Sun

microsystems

ree Cooling Map

» mm - the green grid”

nt IT
DEGRESS IN: ¢~ FAHRENHEIT
@ CELSIUS

USICANADA LOCATION (ZIP CODE): 73034

FREE-AIR COOLING
DB<=27C
DP<=15C

HOURS
8500

8000
7500
7000
6200
6000
5500
5000
4500

DRYBULB TEMP THRESHOLD (DEG): |27.0 IIB.G
DEWPOINT TEMP THRESHOLD (DEGY). |15.0 |55

REL. HUMIDITY THRESHOLD (%) ISrD
WETBULB TEMP THRESHOLD (DEG): [13.0
UIRED WETBULB DEPRESSION (DEG) I3D

DATA CENTER IT LOAD (k). IW
OWER USAGE EFFECTIVEMESS (FUE) Ir
TOTAL FACILITY LOAD (kW). [1600
OVERHEAD LOAD (kW) 600
F OVERHEAD LOAD FOR COOLING (%) ISD_ % 480 KW
OF COOLING LOAD FOR CHILLER (%) |40— % |240 kW
T OF COOLING LOAD FOR TOWER (%) |4'D % |240 kW

ICOOLING LOAD FOR PUMPSIFANS (%): IZG % |120 kW

RHEAD LOAD FOR POWER LOSSES and l_
LIGHTIMNG (%) 20 %120 e

ELECTRIC COST (8 per kwh): [0.08

Free-Cooling Estimated Savings

CALCULATE
RESET FORM
HELP

COOLING

HOURS MEETING CRITERIA FOR FREE-AIR lr
ESTIMATED SAVINGS USING FREE-AIR COOLING: |$19000.00
74

HOURS MEETING CRITERIA FOR WATER SIDE r
ECOMOMIZER

ESTIMATED SAVINGS USING WATER SIDE

ECOMOMIZER $110000.00

2WEATHERBANK, INC.
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GET INVOLVED IN THE GREEN GRID!

For more information:
www.thegreengrid.org
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What DC Mgrs Are Doing About It

- IT and Facilities Mgrs are talking to each other

- Measuring and managing efficiency
 Virtualizing to use fewer servers and turn off comatose ones

- QOperating servers at slightly higher temperatures (want to go
higher — 35C, 40C, 45C, ...)

- Experimenting with Direct Current power supplies (avoids
DC/AC/DC)

+ Using “water side” and “air side” economization
+ Using “total CHP” methods

* Looking at reusing waste heat

* Renewable energy sources or cogeneration
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What Vendors Are Doing About It

 Driving efficiency — that is obvious
* New power management and sleep states in servers
* Power cycling more often for unused assets

 Drive towards higher temp (reliability and warranty impact)
> Watch out for intersection with lead-free solders

 Direct impingement cooling to use liquid cooling
* Free air cooling means more variation in temperature
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Trends that are coming

Measure and report “embodied” carbon, energy, water

Recycling and re-use and take-back

DfE = Design for the environment

Energy efficiency and eco value are competitive differentiators
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