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— Energy, consolidation...
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e Mid term (“Advanced?”)

— Changes in work practices, supply, 2%
lifecycle management.... @

e Longer term (“l nvestment?”)
— The sustainable, intelligent organisation
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Standard Green

« The aim is to save money:
— Lower energy usage
« Application rationalisation
 Virtualisation
e Consolidation

— Improved data centre design
« Structured cabling
« Structured cooling
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e Rationalisation:
— Many organisations have multiple instances of a
single application
— Minimise to 1 or 2
* Virtualisation:
— Turn physical assets into single pool of resource
— Carve up as necessary into logical assets
 Consolidation:
— Move from one-application-per-server to many
— Drive up utilisation rates

— Drive down energy and cooling costs, remove existing
assets from the mix
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Possible issues

« Resizing the data centre
—Ensuring “fit for purpose’”’
— When will it need to grow again?
e Planning the virtual world
— Resource provisioning
— Business continuity
« Consolidation
— Data migrations

e Use as data cleansing, MDM
opportunity
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Advanced Green

« The aim is to add value to the business
— New software architectures
— Shared platforms
— Data centres for machines, not people
— Retro-fitted data centres
— Carbon trading
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« Service-bhbased “aggregate” app
— E.g. SOA, Web Services
e Greater reuse - Reduces functional

redundancy
g eEnables “workload on d:¢
sf Ny .
o, e Less fork-lift upgrades
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e  Smaller code creation
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— Less development asset base
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Shared platforms

e Hosting, SaaS, Cloud...

— A well-architected multi-tenanted
platform will have higher

efficiencies
e Internal WinTel <10%, Hosted ¢ .
>60% M,
— Multi-tenanted systems drive up ——
code reuse Nmm=V

— QOutsource platform does not count
to your carbon usage
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The average data centre runs at 18-21C

The majority of hardware can easily
take 30C

Running at e.g. 26C will have minimal

impact on equipment life, but massive
impact on energy used for cooling, and
raises output heat quality
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e Lights out
— Keep the data centre for
computers
« Hot/Cold aisle approaches

— Isolate systems

—Keep what'’ s neede
cool — everything else can run at
whatever temperature

e Ducted/forced cooling

— Keep the cooling where the
cooling needs to be
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Carbon trading

« CRC means that more and more
organisations are finding themselves
having to set carbon targets

— Buy carbon allowance
— Gain credits against performance

— Trade allowances on the open
market

« The data centre becomes a prime area
for gaining the upper hand in CRC
trading
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Investment Green

« The aim is to move to a globally sustainable position
— New data centre architectures
— Co-generation
— Alternative generation
— Low-energy cooling
— Heat recovery
— Self-powering systems
— Energy recovery
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New data centres

 No windows

 No sub-floor

« Massively structured cabling
« Water cooling

e >99.95% lights out

e« “n+fractional” hi gh
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Co-generation

« Average large power station is around 35% efficient
« 40% loss on transmission and distribution
 Losses at the data centre on top

— Only around 20% of available energy gets to your
door

e Combined heat and power/co-generation around 70%
efficient

— Fewer transmission losses
— >50% overall energy efficiency
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Alternative energy

 Wind, hydro, solar....
e Solar powered Stirling engine
— Up to 3kW power

— No maintenance, no fuel
(other than sunlight)
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Low energy cooling

 E.g. Kyoto Wheel

— High thermal mass, slow
moving wheel

— Heat exchange against
standard, unfiltered
external air

— Works even in many high
external temperature | | |
environments I R, . e
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 Simple ducting to take output
hot air from data centre for
space heating

— In UK climate, so much is
spent on space heating, yet
so much is spent on data
centre cooling — LBl =

 Phase-change heat storage |
« Heat pump to improve quality of
heat for water heating

— Hot water heating a major
cost anywhere
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e E.g. Site security: use human energy expended in
opening/closing doors to power cameras, biometric

devices
— Small savings, but it all adds up
— Saves on wiring and facilities management time
— Avoids need for power back up
 Micro-turbine floor coverings
— Capture energy of people walking
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Energy recovery

 E.g. Elevator requires energy input

to move upwards
N L] /7 P

— Energy expended in coming
down is lost as heat or
compressive energy

— E.g. A 10 storey building of 4m
per storey, with an elevator
carriage weighing 1 Tonne:

« U=mgh (Joules)

« U=1000x9.81 x 36 =c.
0.1kWh

— If used 40 times per day,
currently 4kWh wasted
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Conclusions

e “Green” 1s stil]l here with wus
« Short term Green will be about savings — it has to pay for
itself

 Advanced Green will still be about value
— May involve more risk e.g. Carbon trading
— May have longer pay back

* Investment Green may never directly pay back

— But if carried out as part of a complete project, may
have little overall cost
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