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Our Aim today is to point out a roadmap for energy reduction in the
data centre environment.

Analysis of our current environment.

Define Data Centre Efficiency.

Efficiency options - Bypass air, Uniformity and hotspots.

Air econimiser (Free Cooling)
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Analysis of the changing Environment

Increase in energy prices since deregulation
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Electricity prices have been consistently increasing since deregulation and there no information
available to show any future change in this trend.
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Analysis of the current Environment

POLITICAL
Grants available for Sustainable/Energy Efficient design.

REGULATORY
EU Directive on Energy Performance of Buildings Directive

European law is being drafted to set guidelines and penalties for
high energy use in Data Centre.
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Define Energy Efficiency in Data Centers

Data Centre Efficiency = Powerto IT
Power In

Determines how much of the power delivered to
IT usage
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Define Energy Efficiency in Data Centers

Data Centre Efficiency Power to IT

Power In

Increase Efficiency by reducing Non IT Power

Non IT Power Air Conditioning (Biggest User)
Lighting
Losses in Electrical System
(UPS, Generator, Switchgear)
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Increase efficiency of the Air Conditioning installation.

Operate room at highest temperature possible - 25deg c ( Red line)

Max inlet temp will raise and hotspots will appear.

Step 1 Balance the plenum air pressure and velocity
Step 2 Eliminate air loss. (Bypass/recirculation air)

Step 3 Balance the IT thermal load.
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Better Air Flow

ASSOCIATES

A more uniform air flow leads to uniform pressure and better above tile

temperature patterns.
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Step 2 Reduce air loss

Bypass/Leakage air
Recirculation air

Air short circuiting

Venturi effect: Low or negative airflow in proximity of
CRAC Unit.
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Step 3 Balance the IT thermal load.
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Balance Load Unbalanced load.

Rate load according to size and frequency of use.
Rate the cooling available in each aisle and match accordingly.

Result: We can operate the room at higher temperature without hotspots.
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Costs per KW of cooling per year.

1KW (Cooling) = 0.32KW (Electrical)

1KW (C)/ yr = 0.32kwE/kwC x 8760hrs x 0.12 [1/kwh = [1373.76 (Sensible Heat
0.9 efficiency Ratio = 0.9)

1 ton = 400cfm = 3.51KW (C)

60kw CRAC = 6780 cfm = J22,425.60
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Temperature Data for Dublin and Shannon.

Dublin Airport

Mean (1977 to 2006)
Number of hours with
temperatures <= 13 deg. C
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Airside Economising

Table 2.1 Equipment Environment Specifications
Equipment Envirenment Specifications

Product Operation™® Product Pawer O ™

Relative
Diry-Bulb Humidity (%)
Temperature (*Ch MNon-Condensing

Max Fate of
Diry- Bulh
Temperatare { “C})

Humid ity (%

Alowable | Recommended | Allowable | Recommended

Max. Dew Point (9T
Max. Elevation (m)

2010 25 2040 80 40t 55 7 Sto 45 B io B0

20 ta B0
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Air economising schematic
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Project :
Designed:
Results

Mode of operation
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Airside Economising

United Utilities
10% free air pre mixed and diffused into floor plenum.
BMS analysis over two year period shows 25% energy saving.

Air taken in and pre mixed to 13deg C and diffused into floor
plenum. CRAC units are kept in operation at all times but
automatically ramp down and achieve energy saving.

Air mixing keeps the relative humidity in the room at acceptable
levels.
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Analysis of data centre cooling options.
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Equipment - Sub-Rack Ordering

Temperature idegc

<20 224 25 A » 30

Case1 Tin=23.13degC Case2 Tin=20.45degC
Tout = 33.29 deg C Tout = 30.80 deg C
dT =10.34 deg C a7 =10.35deg C
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Data Centre Modeling




