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atever is ha?penlng in the world of Data

Centre Cooling
A MERIT TS Perspective by Lex Pienaar.

Floor space, higher density air conditioning and
better power efficiency are all challenges which
need urgent attention in data centres. Space-saving
is achieved primarily through virtualisation and the
installation of a new architectural infrastruture
consisting of high density blade servers, high density
rack mount servers, high density storage arrays and
bladed network equipment.

Gartner predicts that more than 50% of data centres
will incorporate High Density Zones in their data
centres by 2015. While most of these newer devices
are d_es(ljgned with space-saving and power efficiency
in mind by virtue of their compact design they
generate more heat as a result, so much so that
traditional cooling methods simply cannot cope.

Furthermore, Business Continuity and IT governance
regulations (I'-IA and DR), meant that business critical
system components inside data centres have been
doubled. While this is intended to eliminate single
points of failure to better guarantee system availability;
more equipment simply means more cooling capacity
is needed which means that still more space and
electricity is needed.

Additionally, the recent 32% hike in electricity price
means that data centres can simply no longer afford
not to achieve maximum efficiency.

CRAC/CRAH alone is no longer sufficient

Traditional CRAC (Computer Room Air Conditioners)

CRAH (Computer Room Air Handlers) are either
erimeter-based or centralised units that use raised
oor plenums for cold air distribution to the

equipment through vents or perforated floor tiles.

With CRAC/CRAH at best 3 kW coolin Cper rack is
achievable. For higher densities CRAC% RAH units
prove lncrea_smﬁly inefficient as the biggest
disadvantage lies the sheer volumes of air that to be
cooled and the distance that air must travel and the
considerable fan-power required to reach all corners
of the data centre in an effort to prevent hot-spots.

Traditional data
center layouts
are highly inefficient
due to poor airflow
management
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Iing improves cooling efficiency
y

. The latest data centre designs
A see air conditioning units
placed overhead or in rows
’ Fe@y) Y amongst the rack enclosures.
| 2 B In-row cooling provides much
nigher cold air densiues to deal with the heat loads
that are generated by fully-populated racks - up to
15kW cooling per rack. In-row cooling devices can
meet these phenomenal cooling demands purel
because the distance between the cooling devices an
the computer equipment has been reduced.
Further control is provided by variable fan
speed and automated chilled water flow
regulation, all of which improves cooling
potential.

Close-Coupled Cooling

In-row coolers can also be referred to as close-
couple cooling units and an added element of
efficiency comes in the quicker capture of
hot air close to the outlet at its source
thereby improving

the net cooling footprint. By delivering cold air close to the origin of heat generation,
less fan power is needed to move cold air to the equipment, which also means that
the requirement for a pressurized plenum with a traditional air conditioner is
eliminated and the set point can be higher.

Hot Aisle/Cold Aisle

The latest recommended approach in data centre deployment is to arrange cabinets
into hot aisles and cold aisles configurations. Racks are no longer placed front to back,
but rather arranged back to back and front to front, and through aligning cabinets
into hot aisle and cold aisle configurations, hot and cold air kept separate, to
enhance cooling efficiency.

Building Ceiling

L o i e s e e
Hot Aisle/Cold Aisle Containment

Aisle containment is an ergonomical way to further maximise cooling efficiency that
uses barriers between hot and cold air to maximise air flow dynamics. Set-points can
be higher in contained environments because Aisle containment focuses on
cooling the IT Equipment and not the rest of the room.

Hot Aisle/Cold Aisle closed loop

For ultimate efficiency hot air must not be permitted to escape from the rack or pod.
Solid doors force the air to be recycled and returned immediately into the air
conditioning unit to focus on cooling the load and not the room.

The features of in-row cooling mean better airconditioning efficiency, which
in turn means better energy efficiency and ultimately higher overall data
centre efficiency. :
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