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Energy Consumption Challenges & Facts

Â 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 

Â The ñgreen DCò started with the introduction of high density ñbladeò 
servers

Â Most of the existing data centers are design for equipment which 
consumes less than1KW / m2 

Â Many data centers can not supply required power

Â Blade servers require less energy than stand alone servers with the 
same computing power.

Â The energy costs for cooling depend on cooling infrastructure 
effectiveness

Â Mixing cold and hot air lowers cooling effectiveness and increase costs

Â Millions of Euro/Dollars are being wasted on poorly planned and 
deployed cooling

Â Poor-quality data centers will become increasingly uncompetitive and 
costly to run

Â DC ñGreennessò awareness impacts corporationsô image
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Data Centersô  Energy Consumption ñDirty 

Secretsò  

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

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

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

Â Till recently IT has been deployed without 
consideration of energy requirements, costs and 
CO2 emission

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

Â 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
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Reasons for Adopting Green Solutions
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How to Adopt Green Solutions?
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How to Address DC Energy 

Consumption Issues

ÂShort term ïtactical actions to 
get immediate results

ÂMid-term ïconsolidate, evaluate 
new technologies

Â Long-term ïdesign 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 III example
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How to Address DC Energy another 

Phase III example
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Product Heat Density Trend Chart

Created by members of the ñThermal Management Consortium on Data Center 

and Telecom Roomò. Participants were from 15 major equipment manufacturers 

and service providers. 
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Shift in DC Economics

Source: IDC 2009



©

Breakdown of electricity consumption of 

a typical data center  (source: APC)

Cooling  38%

IT Loads  44%

Power System 
(UPS) 15%

Lightning  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
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Saving of electricity consumption

1 Watt saved at the processor saves approximately 

2.20 Watts of total consumption

ÂBuilding Transformer

ÂUPS

ÂPower Distribution

ÂAC to DC conversion

ÂDC to DC conversion

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

Â 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. 

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

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

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

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

Cooling
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Cooling Issues/Common Mistakes

ÂThe cool air is mixed with the hot air coming out of the 
equipment

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

ïMissing blanking panels

ïWrong placing of perforation tiles 

ïHoles in tiles

ïPerforated tiles in places where there is no equipment

ïLarge spaces between adjacent racks

ÂThe cooling airflow is obstructed

ïUnder floor cabling , junk

ÂHumidity set too high, different setting for different 
CRACs (Computer Room Air-conditioning Units)
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Cooling II

Putting racks in the same direction causes air recirculation, creates 

hotïspot problems, and  increases the operating costs

If the racks and the floor grid do not align, airflow can be significantly compromised

Source: Emerson Network Power
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Raised floor implementation using a 

dropped ceiling as a hot air return plenum

Source: Eaton Corporation
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Â 75% of data center TCO costs are driven by power and only 25% of 
costs are driven by area.

Â 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.

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

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

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

Â Dedicated high density areas of 1.1-4.3 kW / / m2 or 3-12 kW per 
rack require supplemental cooling technologies (rack, row, back-
panel, spot cooling, etc.) and not the typical raised floor design.  

Â Design the system to permit later installation of supplemental 
cooling devices 

Â Consider floor loading !

High or low power racks?
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ÂEvery 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. 

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

ÂAlign the floor grille with the racks

ÂFor 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. 

ÂSupporting columns should not cause large ñopen 
spaceò gaps. 

Physical Planning Recommendations 
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Raised floor plan

Low power racks

with raised  floor air distribution

High power racks

Standard tile 60x60 cm, 

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

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

Height: 78.74" ï2 m, Depths: 100 cm & 105 cm
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Saving on Equipment

Â Consolidation of DCs

Â Deploy virtualization

ÂDonôt oversize

Â Increase utilization percentage

Â Analyse how many copies of data
exists

Â Set printing regulations

ÂDetect ñghost serversò

Â 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. 


