
7x24Exchange Address: 322 8th Avenue, Suite 1400, New York, NY 10001  Phone: 646-486-3818  Fax: 212-645-1147 www.7x24exchange.org

For those of us in the Northeast, 2004 graced
itself with a grand entrance that measured
scintillating low temperatures with snow

levels that we have not seen in many years.
Fortunately, our members were still jubilantly
talking about our 2003 Fall Conference held at
the Westin La Cantera Resort in San Antonio, TX.

The 2003 “End to End Reliability: Mission
Critical” conference itself received an overall
rating of 5.92 on a scale of 1 - 7 with the highest
overall rating given to Steve Fairfax’s talk on the
“Northeast Power Grid Outage” closely trailed
by Kevin Kealy’s talk on “New Technologies,
New Threats”. We were also able to schedule
three tours at Active Power, USAA and the City
Public Service facility. We thank the people
behind the scenes that made this possible. And
lest not we forget, the vendor sponsored “Under
the Sea” evening dinner and the hospitality
suites that our vendor members hosted at the
conference which made for a memorable event.

The 7x24 Exchange Board Members are very

happy with the conference overall and want to
thank all of the superb presenters who
committed their time and energy to present in
front of their peers. Just to be clear, the ratings
are compiled from each attendee that submitted
a conference evaluation form.  We can’t help
ourselves but to encourage each and every one
of you to fill out the conference evaluation form
and get it back to us as soon as possible.
7x24Exchange is a user driven organization that
acts upon what the majority of our members
communicate back to us.  We cherish the
feedback because it takes the guess work out of
what needs to be done and it gives us the
opportunity to execute on what needs to be
done.

Speaking of the board, there are some changes
that have taken place for 2004. Mike Weinstein
and Mark Dianora have decided to move on
while Bob Cassiliano, Dave Sjogren, and John
Oyhagaray stay on and continue their roles for
2004. We are very appreciative of all the work
that both Mike and Mark have contributed to
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Members listen attentively to the presentations at the Fall Conference last November.
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the organization over the years. In their
places, the designated primary contact for
our member companies have received
nomination ballots to have Roy Chapman
of American Express and Ravi Mehrotra
of the Federal Reserve Bank of New York
each elected to the board for a one year
directorship term. 

We also want to thank Tom Blessing of
The Federal Reserve Bank of Dallas for
fulfilling his one year chapter
representation on the board.  William
Leedecke of Vanguard Group has been
nominated by the chapters to take Tom’s
place for 2004. We look forward to
working with these professionals on the
board and we thank the membership for
its support in this process.

In the interim, the 7x24Exchange team
has been hard at work behind the scenes
getting ready for the upcoming 2004
Spring Conference to be held at the Ritz
Carlton in beautiful Orlando, FL from
June 6 – 9th.  The theme of the conference
will be “End to End Reliability: High
Availability.”  Thanks to suggestions that
you have provided, we will be doing a
few things differently at this conference.

We have most of the speakers committed
at this time and would like to thank all of
the members who submitted presentation
proposals.  We are very impressed with
the number and quality of the submittals
and do the best that we can to select
those that are aligned with our theme and
are of suitable interest for our conference
attendees.  It is never too late to submit a
proposal.  Please feel free to contact Tara
Oehlmann at 646.486.3818 or any board
member for further information. We
attribute the quality of this organization
to the members who contribute
significant value through sharing their
knowledge with all of us.  We look
forward to seeing you all in Florida from
June 6th – 9th.

John Oyhagaray, on behalf of the
7x24 Exchange Board of Directors

The Spring 2004 Conference brochure
including complete session and

registration details will be available online
at www.7x24exchange.org in April.

Questions?
Call 646-486-3818 x100 or e-mail

info@7x24exchange.org

THERMAL GUIDELINES
FOR DATA PROCESSING
ENVIRONMENTS
by Donald Beaty
President, DLB Associates

Conditioning data centers is becoming an
increasing challenge with equipment
loads varying drastically from minimal
wattage to over 20 kW per cabinet.  On a
square foot basis, the loads can vary from
very low to well over 100 watts per s.f.

Although the requests for quick answers
and “cookbook approaches” continue,
there are simply TOO many variables to
use a generic approach.  Therefore, an
optimized design, which balances the
initial cost with both the cost of operating
and future changes, is ideal for a facility
owner.

This is one of the main focuses of
ASHRAE (American Society of Heating
Refrigeration & Air Conditioning
Engineers).  ASHRAE, founded in 1894, is
an international organization of 55,000
persons.  Its sole objective is to advance,
through research, standards writing,
publishing and continuing education, the
arts and sciences of heating, ventilation,
air conditioning and refrigeration to serve
the evolving needs of the public.

ASHRAE Technical Committee TC 9.9
(Titled:  Mission Critical Facilities,
Technology Spaces, & Electronic
Equipment) is actively working on the

variation in load extremes, high density
cooling, disaster recovery, reliability, and
related issues.  The Committee has
recently published a document called
“Thermal Guidelines for Data Processing
Environments” and is working on
updating the ASHRAE Handbook as well
as preparing other technical information
for the industry.

“Thermal Guidelines for Data Processing
Environments” creates environmental
classes and associated metrics.  The
guidelines include metrics for allowable
and recommended temperature and
humidity.  Some other provisions in the
guideline include:

◆ Critical definitions for controversial
issues such as where to measure for
temperatures requirements
conformance.  The Guideline clearly
defines the temperature requirements
at the equipment inlet (simple, yet
removes vagueness, easy to measure).

◆ Definitions for measured power,
nameplate rating, equipment thermal
rating, room load capacity, and room
theoretical capacity are included to
reduce ambiguity that leads to under or
over engineering and construction.

◆ Requirements for equipment
manufacturers to list heat release
values rather than just the common
nameplate data which is targeted
towards safety and not on accurately
defining heat release or measured /
demand power.

Attendees tour City Public Service Utility in San Antonio, Texas.
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◆ Air flow and temperature measurement
protocol which provide a standardized
method for designers, facility and
equipment managers to use for
measuring and describing
temperatures, humidity and air flows.

◆ The Guideline provides a logical way
to establish and describe IT
infrastructure layout.  Aisle
configuration and spacing can be
critical to cooling performance
regardless of whether a hot aisle / cold
aisle layout is employed.

The preparation of the “Thermal
Guidelines for Data Processing
Environments” included active
involvement by thermal engineers from
IBM / HP / Sun / Intel as well as
involvement from over 20 other
manufacturers of computer / technology
equipment, and the “Thermal
Management Consortium on Data Center
and Telecom Rooms”.

The guideline can be purchased from the
ASHRAE bookstore by visiting
www.ashrae.org.

COOLING TOMORROW’S
DATACENTERS
by Kenneth R. Baker
Technologist, Hewlett Packard Company

How many times have you heard that
your datacenter will have to support
electrical and thermal loads far in excess
of what you have in place today? Further,
how often has that prediction really come
true? If you are in a position similar to
most datacenter operators in North
America today, the answer to both the
above questions is “often” and ”never”.
Despite this apparent reality,
manufacturers continue to communicate
the message that future platforms they
develop will require ever increasing
amounts of power and cooling resources
to support. 

If this message of dramatic increases in
power consumption and heat generation
are true, then why have your datacenters
not already collapsed under the
incredible burden of this increased load?
How is it possible that your datacenters
can continue to operate when the
generation over generation load demands
for any given platform is increasing at an
average of 35%, which occur roughly

every 24 months? Is your datacenter so
well built, and were you such a visionary
that you properly anticipated the growth
requirements successfully?

The answers to the above questions can
be answered very simply. Modern
datacenters were constructed to operate
properly while evenly loaded. More
correctly expressed, modern datacenters
are designed to operate while loaded well
below their design values.  Take most
datacenters to their theoretical
maximums, and issues will emerge.  This
has been proven time and time again in
many datacenters across North America.
Datacenter operators have not reported
widespread issues with heat removal
issues, but rather, specific issues with
individual cabinets or servers that tend to
overheat. This growing problem of “spot
heating” is the new datacenter challenge,
and is the precursor or more important
density related issues that datacenter
operators will encounter in the coming 24
months.

When we examine how a datacenter is
designed, we find the metrics are
inevitably centered on a flat load
approach, assigning an even load to each
and every rack in the datacenter. The
reality is, however, that loads are
asymmetrical, and cannot be deployed in
a manner that respects the original design
criteria of the facility. Given this non
linear application of load, how can

datacenter operators avoid the issues of
non-linear loads impacting the operation
of the facility?

The truth in the matter is that non-linear
loads will be the norm, not the exception,
and they must be supported. Further, in
the age of density, these loads will not be
pegged at the upper end of the datacenter
capacity, but rather, far beyond the design
values of the facility.

For example, if an IT organization within
a company decides to move towards the
implementation of blade servers, it would
be not uncommon to see full cabinet
implementations that could exceed 20KW.
The common belief is that most
customers will deploy limited numbers of
these configurations, simply because of
the uncertainty of being able to
successfully cool such environments. 

This is a valid deployment strategy.
While it may be possible to deploy full
cabinets electrically, it is not always
practical from a cooling perspective. This
is well understood by IT manufacturers.
Once again, however, the reality is that
loads are growing, and facilities must
adapt. I am often asked why IT
manufacturers build the dense products
common to the IT industry today. The
simple answer is that customers want it.
Significant research occurs regularly to
determine the important features
customers want in their platforms, and

7x24 Exchange Fall Conference Corporate Leadership Program Members.
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density always rises to the top.  So expect
it to continue to exist. But do not expect
an unending march towards greater and
greater density. The laws of physics are
starting to get in the way, and at least for
now preventing further density increases
beyond 2004.

Many datacenter operators will claim that
it is too late. Datacenters are broken, and
something must be done. I agree with this
assessment. However, what must be done
is where the differences emerge. 

When IT manufacturers hear that
datacenters are being overloaded, and
they must do something to alleviate the
problem, it provokes confusion. Why the
confusion?

Ask yourself what a datacenter is. Is it a
facility designed to house a fixed
electrical and thermal load based upon a
simplistic design metric expressed in
Watts and BTU/Hr? Many datacenter
operators believe this is so. I feel this
outlook misses the point of the
datacenter. A datacenter is intended to
provide support and resources for IT
hardware. In other words, the datacenter
should support the needs of the IT
platforms, not conform to the constraints
of the facility. 

Constraining IT proliferation is in
opposition to growing one’s business.
While it is well understood that
reprovisioning or adding capacity to the

facility is not always an option, there are
options. These options require a new
approach to datacenter management.
Traditional datacenter management
planning tends to favor floor layout that
create lines of demarcation. The network
folks get some space, the server folks get
their space, and the backup or tape folks
theirs. This approach is counter-
productive given the asymmetrical nature
of the electrical and thermal loading each
class of hardware imposes. So it is not
surprising that a flat design metric of
watts per square foot does not work
effectively. 

After studying the effects of deploying
non-linear loads in a linearly designed
facility, we have determined that many of
the datacenters we visit are suffering not
from a lack of capacity, but instead are so
poorly planned from a load point of view
they are wasting much of the energy
produced for cooling purposes.  The need
for a comprehensive planning strategy
regarding IT hardware deployments,
based on the thermal impact to the
facility is warranted. 

As I like to say, the load is the load. Get
used to it. 

Datacenter operators must begin to view
the environment as a resource that must
be managed more efficiently than it is
today.  If we believe the facility must
realize its intended ROI (Return on
Investment), then we must do everything

to ensure that realization is attainable.
This means squeezing every bit of
performance out of a given facility
design, and once that capacity has been
reached, either move or build up capacity.
But the real issue is poor utilization of
existing resources, coupled with a lack of
planning that is driving the accelerated
demise of the facility. That is also the real
opportunity before us.

We are discovering that significant
improvements in resource utilization can
be realized by addressing the datacenter
layout as a function of load localization,
not gross capacity over gross area. 

What is the impact to an in-place
datacenter? It may be as negligible as
moving tiles, or as serious as a floor re-
layout.

It does involve the localization of high
density loads so they can be provisioned
independently from the gross floor area.
By centralizing high density loads, we
can more accurately predict thermal
behaviors, concentrate cooling resources,
and ensure the generated heat is
contained within a confined area where it
can be more accurately removed before it
has a chance to become re-entrained into
the cooled mass of the entire floor.  Think
of it this way.  If the entire datacenter is
subject to high asymmetrical spot loads,
then the entire datacenter must be evenly
provisioned to support the chance those
loads will show up in any given spot.
This is a poor application of limited
resources. It makes sense to enable
delivery of these resources where it does
the most good; to a limited area, focused
on the highest loads.

In support of this concept, we have
begun developing thermal models to test
the idea of localized high density areas
within a typical datacenter. This
modeling should be completed sometime
in the summer of 2004. 

One message is clear. Today’s modern
datacenters have a significant
opportunity for performance
improvement through better planning
and by modifying the influences that
drive hardware deployment practices.
Embracing the idea that load should be
the primary factor in datacenter layout
and deployment will significantly
improve the utilization of existing
resources within the facility.

Conference attendees pose with Shamu at the vendor sponsored event 
"Under the Sea" at Sea World San Antonio.
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