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Data Centre -General Energy Metric

Power Usage Efficiency (PUE)

PUE = 

Ideal score = 1 (impossible)

Current Best Practice  = <1.5

Lower PUE  => Lower Cost

Smaller Carbon Footprint!!!

Total Facility Power

IT Equipment Power



Energy Consumption
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Source: Self Benchmarking Guide for Data Center Energy Performance, Lawrence Berkeley Natôl Labs, May 2006

Efficiency Opportunities

üVirtualisation

üProcessor efficiency

üWorkflow analysis

üCooling

The Savings @ 30 Kw IT Load

PUE = 3.0 => 90 KW consumpt.

PUE = 1.5 => 45 KW consumpt.

Saving = 45 KW

ú39,420 per annum (10 cent/KWh)
PUE =3.0



Heat loads in data centers are risingéé..

2000 2006 2012

Typical Full 

Cabinet
2-4 kW 8-16 kW 10-25 kW

High-End 

Server
<1 kW 4 kW 5 kW

Extreme 

Density Switch
2 kW 7 kW 9 kW

Thermal Management Trends



Hot Aisle / Cold Aisle Cabinet Layout

Current Benchmark Solutions

HOT

AISLE

COLD

AISLE

HOT

AISLE

COLD

AISLE

Å Fronts face fronts; backs face backs

Å Open floor tiles in cold aisle; no open floor tiles in hot aisle

Å Seal all floor tile cable access cut-outs

Å Air delivery satisfies air consumption



ÅPerforated Metal Doors ïFront and Rear

ÅInternal Air Dams ïto prevent recirculation

Cabinet Features for Hot/Cold Aisle

Server

BAD

Server

GOOD



Under the Raised Floor

ÅData cable tray should run down hot aisle

HOT

AISLE

COLD

AISLE

HOT

AISLE

COLD

AISLE

CABLE   TRAY

ELECTRICAL

ÅPower cables and conduit should be near the floor 

and in the cold aisle

Å If possible , consider keeping under floor empty, 

run cables above cabinets.

Hot Aisle / Cold Aisle Layout

CABLE   TRAY

ELECTRICAL



ÅUse filler panels ïto prevent recirculation

ÅPrevent bypass airflow

Cabinet Features for Hot/Cold Aisle

Bypass 

Airflow

http://www.chatsworth.com/Product_Docs/34537_DATASHEET.pdf


Enclosed Aisle 

ÅActive Cocooning

ÅPassive Cocooning

ÅAir mixing

ÅHot Spots



Dramatically 
lowers the 

cold air 
temperature 
available to 
the servers.

Ensures 
consistent 
intake air 

temperature 
to each 
server.

Reduces the 
load on the 
computer 
room air 

conditioning.

Saves 
Energy

Aisle-Cocooning  System

cannon aisle cocooning video.avi
cannon aisle cocooning video.avi


ÅHot air is physically segregated from cold air in return air duct

ÅRear door is ñsealedò to prevent exhaust air from leaking into room

ÅAir Dams in front of cabinet prevent air recirculation inside cabinet`

ÅRoom A/C is easy to manage, with little regard to concentrated heat 

loads

ÅCabinets can be placed and oriented any way desired

ÅCold air delivery can be shared throughout room without ñzoneò issues

Potential Next Generation  Cabinets



Passive Air Cooled Cabinets

Chimney Exhaust Cabinets

Cold Aisle ñHot Aisleò
üCabinet direction not 

critical.

üFalse Floor not mandatory.

üTested to 25Kw per 

cabinet.

üHigh temp PDU/KVM 

required.

üFalse ceiling not essential  

but will add to efficiency.

üWhen used with ñFree 

Coolingò PUE of <1.2 is 

possible.


