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Energy Consumption Challenges & Facts

The Uptime Institute reports data center energy use doubled between
2000 and 2006 and predicts it will double again by 2012. 25% + of an IT
budget is consumed by energy costs

A The fAigreen DCO started with the int
servers
A Most of the existing data centers are design for equipment which
consumes less thanlKW / m?
A Many data centers can not supply required power
A Blade servers require less energy than stand alone servers with the
same computing power.
A The energy costs for cooling depend on cooling infrastructure
effectiveness
A Mixing cold and hot air lowers cooling effectiveness and increase costs
A Millions of Euro/Dollars are being wasted on poorly planned and
deployed cooling
A Poor-quality data centers will become increasingly uncompetitive and
costly to run
A DC fiiGreennessO awareness i mpacts C
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Data Centerso Energ

Secretso

A Most of the CIOs are not aware to their DC
energy consumption and costs

i Only 25% of respondents say that the IT
department pays for its energy bill today *

I Only 28% of respondents report they know
accurately what the energy consumption of their
data center is*

Till recently IT has been deployed without
consideration of energy requirements, costs and
COzemission

A A common practice is to overprovision in servers
and storage capacities

A Poor communication between IT architects and
facilities management

Carbon tax legislation currently before the U.S. Congress will
significantly increase the cost of energy. A similar legislation is
occurring around the world.

* |IBM 2008 CEO Study © J@sh Krischer & Associates



Reasons for Adopting Green Solutions
Redwce company energy costs —?4%

I 0’
Reduce I'T maintenance activitiess [ 7 %
S e e v

of non-toxic hardware
Improve corporate image [N 7%

Reduce emissions thereby reducing respiratory problems, _“%
acid rain, smog and global climare change

Reduce energy consumption for fear or not having I

sufficient energy from local wrilities to meet needs |

Free up space on the datacenter floor [ 27

Onher 4%

Extend useful life of hardware

Mone of the above-not using green computing _ 1%

].'lul'bui.t!., solutions or SysLems

10%: ll.'.""l"u- e 40% 5-I3"H1 bﬂ"!: TO% m
Percentage of respondents

(Source; "Survey the green-tech landscape®, Green-Tech Insights, an InfoWorld Research
Feport conducted by IDG Research Services Group, November 21, 2007, InfoWorld)
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How to Adopt Green Solutions?

'|

TS
ﬁ

N

AN

N N \““‘“NN

=X

PERAY LA
—

P

heMdy Vil |y
o' 1A,

© J@sh Krischer & Associates



How to Address DC Energy

Consumption Issues

A Short term T tactical actions to
get immediate results

A Mid-term i consolidate, evaluate
new technologies

A Long-term i design new or re-
design you data center using
fresh air, water cooling, solar or
wind energy, etc.
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How to Address DC Energy

Phase Ill example

From deep underground, data
center will help heat Helsinki homes

By Andrew Nusca | Nov 30, 2009 |G 3 Comments

Bl &l e B

SHARE FRINT RECOMMEND WOTES

The Finnish capital of Helsinki is
preparing to house what may be the
greenest data center on the planet.

Hidden deep within the bedrock of a
massive cave underneath popular
orthodox Christian landmark Uspenski
Cathedral, the planned data center —
which will be comprised of hundreds of
computer servers — is expected to emit =
substantial amounts of heat.

That heat will then be captured and ,
channeled into the city's district heating =
network, a system of water-heated

pipes that are used to warm homes in
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How to Address DC Energy another

Phase Ill example

HP Opens First Ever Wind-cooled Data Center
m bl Buzz up! 0 votes | =] Send » | = Share w |£l| Print

Jeremy Kirk, IDG News Service — Wed Feb 10, 550 amET

RELATED QUOTES From the outside, Hewlett-Packard's newest data center looks like a
"DJUSS 42188 -260  massive, well-secured loading dock, devoid of logos and surrounded by
*KIC 215787 -19.54 3 robust barbed-wired fence in a nondescript industrial park.

*EK 1,063.35 1147

The low-profile approach is intentional, as HF's Wynyard center is
intended to hold the most valuable asset for many companies: their data. HP will use the data center to
compete with companies such as IBM for IT serices and management contracts, a growing source of revenue
that requires secure data centers.

HF is hoping several of the environmentally friendly design features of the 360,000-square-foot Wynyard facility
will push it ahead. It is HP's most energy efficient data center that it has built, said Maurice Julian, U_K.
facilities project director. Half of the facility is now complete, comprising four data halls, with room to create
four more data halls as demand dictates.

The data center was originally started by IT outsourcer EDS, which was then acquired by HP for US513.9
billion in May 2008. The building sits in a blustery and chilly area about eight miles west of the Morth Sea in
the northeast of England. It is entirely air-cooled: HP has built eight 2.1-meter stainless steel and plastic
intake fans to draw cool air.

The air runs through a massive bank of modular filters to remove dust and other contaminants before it
circulates in a massive cavity, called a plenum, below its data center halls.
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Product Heat Density Trend Chart
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Shift in DC Economics
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Breakdown of electricity consumption of

a typical data center (source: APC)

m Cooling 38%
®I|T Loads 44%
Power System

(UPS) 15%
mLightning 3%

Power Usage effectiveness (PUE) - developed by the Green Grid

The PUE is calculated by dividing the total utility load (the power coming into your
facility) by the total IT equipment load (the power consumed by switches, routers,
servers and related gear), the lower the PUE, the better.

Running at a full load, HP has calculated that the Wynyard facility has a 1.2 PUE
© J@sh Krischer & Associates



Saving of electricity consumption

B
U
Power Distribution

A AC to DC conversion
DC to DC conversion
C

1 Watt saved at the processor saves approximately

2.20 Watts of total consumption
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Cooling

Cabinets and racks should be arranged in an alternating
pattern to create "hot" and "cold" aisles.

Perforated tiles in the raised floor of the cold aisles allow cold
air to be drawn into the face of the equipment. This cold air
washes over the equipment and is expelled out the back into
the hot aisle.

In the hot aisle, there are no perforated tiles, which keeps the
hot air from mingling with the cold

Cooling air recirculation can increase required energy and
costs by 10-25%

Consider auxiliary cooling - rear door heat exchangers
(water, Freon) 50-60% heat removal

Consider to install Thermal Zone Mapping i large vendors
service which uses heat sensors and mapping analysis
software to pinpoint cooling problem areas

© J@sh Krischer & Associates



Cooling Issues/Common Mistakes

A The cool air is mixed with the hot air coming out of the
equipment

I Bad physical planning (spaces between racks, racks facing the
same direction)

I Missing blanking panels

I Wrong placing of perforation tiles

I Holes in tiles

I Perforated tiles in places where there is no equipment
| Large spaces between adjacent racks

A The cooling airflow is obstructed
I Under floor cabling , junk

A Humidity set too high, different setting for different
CRACs (Computer Room Air-conditioning Units)

© J@sh Krischer & Associates



Cooling |

Precision Air Conditioning Units

[Perforated Tiles]
Source: Emerson Network Power

Putting racks in the same direction causes air recirculation, creates
hotl spot problems, and increases the operating costs

If the racks and the floor grid do not align, airflow can be significantly compromised
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Raised floor implementation using a
dropped celling as a hot air return plenum

Hot/Cold
Aisle Partitions

CRAC Units

Under Floor
Plenum Baftles

Source: Eaton Corporation

High Flow
Celling Tiles

Rackmount
Fans

Seif Sealing
Cable/Conduit
Covers
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High or low power racks?

75% of data center TCO costs are driven by power and only 25% of
costs are driven by area.

TCO costs do not decline significantly with increasing power
density, but actually increase after an optimum power density, which
IS on the order of 6 KW per rack.

When the power density exceeds 10 kW per rack, the
unpredictability of airflow becomes the dominant problem.

The recommended raised floor in the low-density room is 18
iInches, while the high-density room will need a 30-inch height

Blade servers require ca. 120 cfm per each KW of power rating

Dedicated high density areas of 1.1-4.3 kW // m? or 3-12 kW per
rack require supplemental cooling technologies (rack, row, back-
panel, spot cooling, etc.) and not the typical raised floor design.

Design the system to permit later installation of supplemental
cooling devices

Consider floor loading !
© J@sh Krischer & Associates



Physical Planning Recommendations

A Every room has two primary layout axes, or directions
that the rows can be oriented. The axis selection is one
of the most critical decisions in a data center plan and
has a large impact on space usage and cooling.

A All rack rows should align with the same axis (i.e., all a
rows are parallel, with no perpendicular rows)

A Align the floor grille with the racks

A For plain walls, a minimum of 2 tiles is an acceptable
spacing for a row-end; larger data centers often prefer 3
tiles to provide better accessibility.

ASupporting columns should n
spaceo gaps.
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Raised floor plan

The 42U Universal Server Rack is compatible with a wide variety of servers and
rack mountable networking equipment, including Dell, HP / Compaq IBM, and
Sun products

<— 7-Tile Pitch +—» 8-Tile Pitch ——»
L @ Q
@ 0
T <
=] NOoE
Low power racks High power racks
with raised floor air distribution Standard tile 60x60 cm,

42U Universal Rack Dimensions :Width: EIA Standard 19" Rack Rails, Ext. Width:60cm

Height: 78.74" 7 2 m, Depths: 100 cm & 105 cm
© J@sh Krischer & Associates



Saving on Equipment

A Consolidation of DCs
A Deploy virtualization
ADonb6t oversize
A Increase utilization percentage

T

Analyse how many copies of data
exists

T

Set printing regulations

>

Detect fighost serverso

>

Storage resource management
(SRM) programs

Large vendor making consolidation project found that
about 150 of 1,800 servers had no current usable
function, and an additional 200 machines had zero CPU

utilization. ] .
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