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Full Spectrum

How to Keep Your Data Center
Powered and Cool

B y  E l i z a b e t h  M . F e r r a r i n i

BLADES. VOICE OVER IP. NEW DATA CENTER DESIGNS. ALL OF THESE

things are causing IT departments to struggle with new power require-
ments. In fact, 40 percent of the 50 Fortune IT executives surveyed by
the Robert Francis Group identified power and cooling as problems in
their data centers. To this end, I thought I’d highlight some of these
issues in this month’s column.

DETERMINING DATA CENTER DENSITY

Data centers built in the 1980’s had densities in the 40 watts to 80
watts per square foot range. Today’s new data centers can handle from
150 watts to 200 watts per square foot. In addition to more complex
power and cooling requirements, these new data centers take into
account important things such as telecommunications, cabling, and the
actual weight of the equipment.

A number of ways exist for estimating a data center’s electrical and
mechanical loads: documenting device and environmental controls,
using vendor nameplate information; and looking at historical trends
for predicting growth.

On the other hand, data centers have little uniformity. Using a single
average of electrical/mechanical loads leaves room for error. A rack con-
taining server blades will consume more electrical power thus generat-
ing more heat than one housing only patch panel using little or no power.

Forecasting data center growth becomes easier if you have histori-
cal data. Examining how power requirements have changed over the
years provides a good picture for future needs. However, past per-
formance isn’t always an indicator of future growth. Using the exist-
ing load of the data center as a baseline, future growth can be
calculated based upon the technology that will be used in the next 12
to 28 months.

Meanwhile, American Power Conversion has come up with the fol-
lowing improved methodology for more accurate descriptions and power
determinations when deploying new technologies in a data center.

▼ Power density is determined and defined based per rack as
compared to the total power load of equipment divided by the
data center’s area.

▼ Specify density based on load predictability, flexibility for
future upgrades of IT equipment, availability of power, and
cooling throughout the data center, not just specific racks and
staged deployment allowing for practical growth.

▼ Take into account existing limitations, such as available power
and cooling, raised floors, drop ceilings, height, reserved floor
space, and the ability to disseminate loads between racks.

▼ Subdivide specific electrical and mechanical densities into zones
for more accurate density designation. Arrange racks side-by-
side in rows when setting up zones because most power and
cooling systems are row-based.

PREPARING TO KEEP YOUR BLADES COOL AND JUICED

IT departments have begun to equip these data centers with racks
and racks of blade servers. However, these smaller devices draw
more electricity per rack and output more heat than traditional
server architectures. Thus, the successful implementation of blades
depends largely on a lot of preparation before they arrive. Here are
a few tips.

▼ Make sure your raised floor environment is operating at
optimum levels. Get rid of any of the extra unused cabling under
the floor to create adequate room for air to flow.

▼ Analyze your current space to determine server placement.
Account for power equipment, cooling equipment, and rack
location. Hot spots can be avoided by spreading loads.

▼ Check whether your current cooling units will accommodate the
blades and necessary power supplies and UPS units.

▼ For every rack of blades in a dual-cord arrangement, you will
need two high-density systems to provide N+1 redundancy. You
will also need a cooling unit to handle not only blades, but also
those UPS systems.

▼ Check current power supplies. Blades require fewer, but more
powerful supplies, especially those with cooling features.

▼ Install blanking panels in cabinets where there is not going to be
any equipment. This technique keeps the air intake in the front
of the equipment from pulling the heated air in from the rear of
the cabinet.

PROTECTING HIDDEN AWAY VOIP SYSTEMS

IP telephony equipment in a data center may be protected by online
uninterruptible UPS’s that are precision cooled, have good physical
security, and can be monitored and managed by the IT staff. In con-
trast, IP telephone equipment in remote wiring closets is less secure,
less protected, and more apt to be at risk from higher repair times.
Line-interactive UPS systems may provide reasonable protection for
some applications, but when used for IP telephony, they increase the
risk of unexpected shutdown and packet loss. Tips for ensuring high
availability of IP telephony systems include the following:
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▼ Protect IP telephony systems across the network with double-
conversation (DC-based) UPS systems. They deliver
reliability and power quality and are cost-effective in large
enterprise deployments.

▼ Rack-mounted, DC UPS systems can have backup times of up
to four hours. Beyond this, identifying additional approaches to
availability is more effective, including power feeds from other
utilities and backup generators.

▼ Two ways to match UPS protection to system redundancy
include, (1) the use of dual UPS systems and power distribution
within the network enclosure system, and (2) the use of a UPS
with built-in redundancy.

▼ IP telephony equipment and power and cooling protection
require 24 x 7 monitoring regardless of their location.

▼ While remote components of an IP telephony system can be
monitored and managed by a central location, portions of an IP
telephony system are often located in areas without lock-and-
key security. House these systems in a lockable area, accessible
only by approved personnel.

▼ Before purchasing power and cooling protection, consider
who is going to be maintaining it and how quickly they can
respond. Having local service and support that know about IP
telephony and power and cooling protection is critical.
Equipment plays a role in making repairs easier. For example,
a maintenance bypass switch for the UPS lets service
personnel make repairs to the UPS without shutting down IP
telephony equipment.

GETTING MORE POWER OVER ETHERNET

The Institute of Electrical Electronics Engineers 802.3af Task
Force has ratified power over Ethernet (PoE) into the Ethernet stan-
dard. It involves delivering power over existing cable plant, includ-
ing Category 5, 5e, patch cables, patch panels, and connecting
hardware. All of the network players that power IP-connected
devices endorse PoE.

As PoE awareness grows, so does the scope of power requirements
for the different devices that could benefit from safe and reliable PoE.
However, some devices might require more than the current 13 Watt
power limit defined in the 802.3af PoE standard. In fact, this power
limitation has prevented IT managers from using PoE for power-hun-
gry devices, such as pan-tilt-zoom network cameras.

PoE also will require more power to connect all of the devices.
High-power hubs, known as high-power PoE midspans, are available
today in the 39.5 Watt power range. These devices support voice,
video, and data over standard Ethernet cabling, while offering IEEE
802.3af detection and safety requirements. External power supplies
and their associated AC/DC power cabling don’t exist in high-power
PoE midspans. Also, these devices can support centralized power dis-
tribution by using PoE in conjunction with a UPS.

Power is provided either on the data or on spare pairs. Each pair
may safely detect and pass the 802.3af standard power. The high-
power PoE midspans need to be able to receive power from the data
and spare pairs, and use both sources at the same time to benefit from
the dual power capabilities. This happens via the use of an external
high-power splitter that combines the power delivered over the data
and spare pairs, converts it from 48 V to 12 V, and also separates the
power from data. The high-power splitter, together with the high-

power midspan, enables non-standard terminals with high power
needs to benefit from PoE.

PoE still has several challenges to overcome such as how to preserve
the existing infrastructure, including the patch panels, cables, and con-
necting hardware, as well as how to provide safe power to Ethernet ter-
minals, while ensuring continuous proper operation of devices, such as
network interface cards.  

NaSPA member Elizabeth M. Ferrarini is an IT consultant from Boston, Massachusetts.
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THE POWER EXPERT SOUNDS OFF

What is the one critical power issue that IT managers should
pay more attention to these days? Kevin McCarthy, senior sys-
tems engineer for power at American Power Conversation Corp.,
offered this advice:

“Most PC’s today are error factored corrected and thus can
approach a unity power factor. This happens when your kva and
kw are the same. Some UPS systems are not unity power factor
rated, while others have either a .8 or .9 power factor.

IT people need to be aware if the factor in their power load
approaches the unity power factor. A UPS with either a .8 or .9
power factor can limit the load. For example, a 400 kva UPS with
a .8 power factor would be a 320 UPS. This scenario comes as a
rude awakening to many IT people. Even though it appears that
the UPS has capacity remaining, it doesn’t. Furthermore, it has
gone beyond the unit’s safety factor for loading a machine.

If a UPS has a .8 power factor, chances are the device was
designed for systems that had motors turning disk drives. You
need to at least upgrade your UPS so it matches the demands of
the load. Look for devices that are unity power factored rated, are
power factor corrected in their inputs, and are modular and scal-
able. The device should be able to grow as the load in your data
center increases.”


