





Project Blackbox Cooling

« Air flows In circular path with fans and
heat exchanger per rack

 Up to a 60-ton chiller for full 200kW

load
» 20% more efficient than conventional
space
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Short Term Data Center Energy

Solutions | |
 Reduce Computer Equipment Consumption

» Local Power Generation
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EPA Server And Data Center Energy

Report to Congress on Server and Data Center Energy Efficiency
Public Law 109-431

U.S. Environmental Protection Agency
ENERGY STAR Program

Public Review Draft

23 April 2007
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Table 6-1: Energy Cost Savings Comparison for DG/CHP in Data Centers

Molten

Carbonate Phosphoric Microturbine/ | Gas Turbinef

CHP System Fuel Cellf AC";'CFh‘?E' Cell | Chiller Package Chiller
Chiller lier

Capacity, kW 1,000 200 200 3,364
Heat Rate, Btu/kWh 8,060 9,480 14,300 13.930
Electric Efficiency, % 42 3% 32 6% 23.9% 24 5%
Heat Available for Coolin
Bt 9. 14 037 128 196
Temperature, F G550 250 A8 838
Cooling, COP 12 07 12 12
Cooling Provided, Tons 140 22 128 1.960
Avoided AC KWICHP kW 014 014 0.83 0.58
Total Power Generated plus
Avoided AC. KW P 1,140 228 366 5,324
CHP Efficiency, % 59 7% 75.0% 68.6% 66.3%
Gas Cost, $/MMBtu $7.50 $7.50 $7.50 5750
Average Electric Cost, $/kWh $0.130 $0.130 £0.130 50.130
Unit Capital Cost, S/kW $7,238 $7.805 54,088 $2,312
O&M Rate, $/k\Wh $0.032 $0.029 50.022 $0.022
Annual Gas Cost ($503,065) (5118,339) ($178,507) | ($2.924.767)
Annual D&M Cost ($266,304) (48,268) ($36.617) ($615,895)
Annual Avoided Electricity
Savings $1,103.497 $220 756 $354 668 $5.153.526
Annual Savings, $ 5334128 $54.149 $139,544 51,612,864
Annual Savings, S/kW $334.13 $270.75 569772 $479.45
Total Capital Cost $7.238,000 51,560,900 $817.600 57,778,200
california SGIP ($2,500,000) ($500,000) ($160,000) ($800.,000)
MT/FC Energy Tax Credit ($1,000,000) ($200,000) (540,000)
Net Capital Cost $3,738,000 5860900 $617,600 56,978,200
Net Unit Capital Cost, $/kW $3,738 $4.305 53,088 $2.074
Payback, years
Payback without Incentives 217 28 8 59 48
Net Payback with Incentives 112 159 44 43
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Data Center News: EIEMAIL THIS @ILICENSING & REPRINTS

Solar powered data center wins fans, financial
benefit

REFEREMCE DESK

Data center power
By Matt Stansberry, News Editor
13 Dec 2005 | SearchDataCenter.com

NEWS, TIPS & MORE

= Data center shaves 10% off yearly

RSS FEEDS: IT infrastructure news electric bill (ARTICLE)
B = DC power worries data center planner
: (ARTICLE)
* Green data center operations on docket
A Romoland, Calif-based hosting data center is now for ‘07 (ARTICLE)
completely "green.” Phil Nail, the company's data center " PGEE invests in data center energy

efficiency (ARTICLE)

manager and co-founder switched over to solar power in 2001
* WIEW MORE

and has been tweaking his facility ever since. The investment
has paid off in low energy costs and an eco-friendly marketing |VENDOR CONTENT

angle. * Implementing or Upgrading SAFY Don't
Forget the Data: Addressing the
The 2,000-square-foot building from Affordable Internet Challenges and Risks ... (WWHITE PAPER)

Services Online Inc. (AISO), is powered by 120 photovoltaic
panels generating electricity on ground-mounted platforms

beside the data center. The power harvested from the solar m
panels is DC and is stored in a battery bank. After it leaves the Aétional
hattery bank, the power is converted to AC through Sunny Boy -

inverters from Grass Valley Calif.-based SMA America Inc.

According to Nail, these panels supply the power to run the Download, “SOA Worst Practices
cdata center and offices, including the air conditioners. In case Volume II: A Look At Governance”

of an emergency, AISO can get power from its emergency
generator or the utility grid. b DOWNLOAD,"SOA WORST PRACTICES VOLUME Ii

A LOOK AT GOVERMNANCE"

FDI‘ more Inetaard nf diacal rAanaratare 4120
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Getting to Green

Do you have teenagers?




Short Term Data Center Energy

Solutions | |
 Reduce Computer Equipment Consumption

» Organizational Changes
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Split Incentives - Consumers/Suppliers

» Many organizations disconnect electric consumption from
energy budget

_ CIO one of largest consumers of energy
VP of Facilities pays bill

» Align spending with budget responsibility
~ Give CIO electric budget
~ Give Facilities IT capital
~Sun's NWK consolidation done with Facilities money
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Recycle
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Developing Countries - Dumping
Grounds

> Monitors 8 pounds of lead

+ Plastics- flame retardants and
cadmium

» 500 containers enter Lagos,
Nigeria a month

> 800 computers per container
>400,000 systems per month

The Basel Action Network
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Sun eWaste and HazMat Leadership

> 50% enters re-manufacturing
» All metal and plastic recovered

 Less than 5% enters waste
stream

* Fully RoHS compliant
» Ready for next regs

European WEEE Directive
sets target that 65% of IT equipment must be
recycled”

*(EC Directive on Waste Electrical and Electronic Equipment (WEEE) and EC Directive on the restriction of
the Use of Certain Hazardous Substances in Electrical and Electron c Equipment (RoHS)
roprietary/Confidential: Internal Use Only
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Thank You

lou.marchant@sun.com






