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Sustainability through Computing
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Demand and Capacity Are Colliding...
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Is Computing Sustainable?
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Energy Intensive Product

*Embodied energy in PCs studied
since mid-1990s

*Results vary widely, but most
are around 6,000 Mjoules per device*

6,000 MJ Is approx. 1,800 KW-h, or
about the energy consumed by the
average U.S. House in 2 months

*|DC estimates 229M units in 2006

-Total energy to manufacture = 400B KW-h

-Equivalent to 65 x 600MW power plants
-230M metric Tons of CO,

* Source: , pg 8
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Environmental Impact

Sun Datacenter WW Datacenters
2006 2006

10.5M kKWh 290B kWh

10K tons of CO2 200M tons of
CO2




Growing eWaste Problem
300 million computers already obsolete by 2004...
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= *\/olume problem: 1 million
« Q@ computers amount to more than
u 25,000 tons of electronic junk
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Holland Tech Refresh Savings
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Break Out Innovation




The First Virtualized Datacenter







How Should We Do Datacenters When
We Can Start From Scratch?




Conrtesy of International Fael Cells, LLC

Natural Gas
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EPA Report to Congress — Aug 2007/

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




Table 6-1: Energy Caost Savings Comparison for DG/CHP in Data Centers

Molten

Total Power Generated plus
Avoided A :

Phosphoric . . .
Carbonate . Microturbine/ Gas Turbine/
CHP System Fuel Celly | ACFUBICel | oo Package Chiller
il /Chiller

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 Cooling,
MBI g 14 0.37 1.28 19.6
Temperature, F 650 250 583 338
Cooling, COP 1.2 07 1.2 12
Cooling Provided, Tons 140 22 128 1,960
Avoided AC KW/CHP kW 0.14 0.14 0.83 0.58

5,324

1 "

Average Electric Cost, $/kWh $0.130 $0.130 £0.130 50.130
Unit Capital Cost, $/kW $7.238 $7.805 54,088 52,312
O&M Rate, $/kWh $0.032 $0.029 50.022 50.022
Annual Gas Cost ($503,065) ($118,339) ($178,507) |  ($2.924,767)
Annual O&M Cost (3266,304) ($48,268) ($36.,617) ($615,895)
Annual Avoided Electricity

Savings 51,103 497 5220756 $354 668 55,153,526
Annual Savings, 3 £334,128 £54,149 $139,544 51,612,864
Annual Savings, S/kW $334 .13 $270.75 569772 $479.45
Total Capital Cost 57,238,000 51,560,900 $817 600 57,778,200
California SGIP (2,500,000} (3500,000) ($160,000) (5800,000)
MT/FC Energy Tax Credit {51,000,000) ($200,000) (540,000}

Met Capital Cost £3,738,000 SB60,900 617,600 56,978,200
MNet Unit Capital Cost, $/kKW $3,738 4,305 £3,088 52074

Payback, years

Net Payback with Incentives
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Total cycle
efficiency of
60-75%
compared to
overall electric
utility efficiency
of 10-30%

(U.S. DOE)




Eco Innovation

= Good for Your Business
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w | Good for Our Planet
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