
1

Toll-Free 877-803-9035
Fax  877-803-9129

The Official Newsletter of A.E.F. Sales Engineering Company

VOLUME 20
ISSUE 12

WORLD TRADE CENTER
MEMORIAL
Starting in the summer of
2005, the members of the
AEF team began work on
what may be the most
important project in our
forty eight year history.

This issue of AEF/FYI takes
you behind the scenes from
the very beginning.

Since the first issue of
AEF/FYI in March of 1988,
we’ve never devoted a
whole issue to a single
project. But then again,
we’ve never been involved
in a project quite like this.

For a closer look at that
previous AEF work at WTC,
please visit this link:
http://aefsales.com/projects.p
hp?project=17&panel=3

To plan a visit to the Memorial or
to make a donation:
http://www.911memorial.org/

For an inspiring time lapse video
of the ten years from the attack
to the opening of the Memorial,
please visit this link:
http://www.earthcam.com/us
a/newyork/worldtradecenter/
.
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A.E.F. Sales Selected to Provide Unique
Heater Solutions for WTC Memorial

Lower Manhattan, August 2005. Members of Team AEF were invited to a very unusual design
meeting. Before entering the meeting room, non-disclosure agreements had to be signed. The
intial stages of design concept had to be done without drawings to work from -- hand sketches of
drawings seen at the meeting were all we had to go on at first. Later in the process, when hard
copy drawings were provided, the title blocks were cut off. We were not permitted to disclose the
name of the project to anyone outside our team. Even on our internal servers, the project folder
was -- and still is -- labeled “Courtyard Waterfall”. In actuality, the project was the National 9/11
Memorial at Ground Zero, and we would be working on it for the next seven years.

The importance and emotional impact of the project were matched by its technical complexity.
Each pool is nearly one square  acre and marks the footprints where the Twin Towers stood. 9100
tons of steel were used in construction. Each pool has sixteen pumps moving 3,000 gallons of
water per minute, and holds nearly a half million gallons of water. All told, there are more than
nine miles of pipe, making the Memorial the largest engineered waterfall in North America.

From 2004, when Michael Arad’s design was selected over 5200 other entries, the basic concept
evolved over time. Cost pressures, political pressures, and the realities of the construction process
all came into play.



2

Let me make the songs
of a nation and I care
not who makes its laws.

Plato
Let me make the
superstitions of a nation
and I care not who
makes its laws or its
songs either.

Mark Twain

Do the best you can, and
don't take life too serious.

Will Rogers

The most effective way to
do it, is to do it.

Amelia Earhart

Give me six hours to
chop down a tree and I
will spend the first four
sharpening the axe.

Abraham Lincoln

When you're drowning,
you don't say 'I would be
incredibly pleased if
someone would have the
foresight to notice me
drowning and come and
help me.' You just
scream.

John Lennon

Don't pray when it rains
if you don't pray when
the sun shines.

Satchel Paige

If you even dream of
beating me you better
wake up and apologize.

Muhammad Ali

 WTC/A.E.F.
For the AEF team, the early part of the design process was to study and estimate costs for a wide
range of snow and ice melting options. At that time, the intent was for the fountains to run 365 days
a year, twenty four hours a day.

Preventing ice
accumulations
anywhere within the
memorial fountains
during New York
winters while
moving 96,000
gallons of water
every minute
proved impractical
from an energy
standpoint. Loads
for de-icing were
approaching nearly
200 kW. By March
of 2006, as the
estimated cost of
the Memorial
neared the one billion dollar mark, every aspect of the project was reviewed again and again.
Ultimately, the task for AEF became to come up with a way to keep ice from forming on the weir over
which the water flows into the pool (shown as Zone 2 on the early design model above).  Even with
the reduced scope, close to a mile of heater cable would be needed.

Each weir is 178 feet
long and made of
stainless steel, with
hundreds of “fingers”
spaced every 1.5” to
direct the flow of water
into thin streams. Any
formation of ice on the
weir would disrupt the
water effect.

Nothing could be
installed on top of the
weir, obviously, and
space below the weir
was limited. Access to
install the heaters could
only be gained from
either end of the weir.

 Working closely with the design engineers and architects, a plan evolved.

The photo above shows the underside of a weir assembly. The sections were fabricated in forty-four
foot long segments at a factory in Florida for final assembly at the site. Three stainless steel conduits
running the length of each subassembly would line up with conduits from the adjacent
subassemblies, creating a path for the heater cables, a total of three heaters on each weir. A fourth
conduit, shorter and at one end of the weir only, would house a resistance temperature detector.
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 WTC/A.E.F.
The RTD temperature probe at each weir  would be used to precisely monitor temperatures. A proportional control panel would
modulate the heat output. The basic design was in place by fall 2007, with only minor changes through final construction. Over the
next several years there were periodic meetings with architects, engineers, and contractors to review details of the heater
installation, but more than two years would go by before the next major milestone.

Brooklyn, January 2010. In a field set amidst a ghost town of abandoned buildings at the Brooklyn Navy Yard, a working mockup
of two opposite corners of a pool were built. On one corner was the walkway around the fountains and the bronze plates bearing
the names representing the victims of 9/11 -- real names were not used in the mockup, out of respect. Opposite the parapet,
nearly 300 feet away, a large scaffolding had been installed to support several sections of weir 50’ above a makeshift pool. After
more than four years of looking at drawings and parts and small scale mockups, the physical scope of the project finally began to
sink in. Initially the plans for the Brooklyn Navy Yard had not included a test of the heat tracing design. There were more important
issues to resolve with the mockup, and project resources were limited. AEF’s offer to provide test material at no cost to the project
was accepted at the last minute.

The short time frame did not allow use of the custom mineral insulated cables planned for the project, so high temperature self
regulating heaters were used instead. The wattage would be lower than that proposed for the final design, but the opportunity to
collect real world operating experience was not to be wasted. And the weather cooperated, providing icy cold January
temperatures during the test period.

One of the weir sections was left unheated. Even though its orientation allowed for maximum solar gain, ice formations were
observed. The heated weir, even though mostly shaded, did not develop any ice. From  a thermal perspective, at least, the first real
world operating data looked promising. But a question remained: could the mineral insulated heater cables proposed for the final
installation be routed through a narrow opening at the end of each weir and into the conduits — and then pulled nearly 180’
through? Meetings, emails, and cardboard models in conference rooms couldn’t provide a consensus, so another mockup of the
weir assembly only was made at a contractor’s shop in early February. With one minor modification to the underside of the weir --
cutting the conduits back 18” to allow room to maneuver the heaters -- the answer was yes. We knew the design would work, and
we knew it could be built.
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Last year I went fishing
with Salvador Dali. He
was using a dotted line.
He caught every other
fish.

Steven Wright

I have learned, that if
one advances confidently
in the direction of his
dreams, and endeavors
to live the life he has
imagined, he will meet
with a success
unexpected in common
hours.

Henry David Thoreau

Shoulder the sky, my lad,
and drink your ale.

A.E. Housman

Humanity I love you
because you are
perpetually putting the
secret of life in your
pants and forgetting it’s
there and sitting down
on it.

e.e. cummings

Before we build a bridge
let’s see if there’s a river.

Tony Fasolino

At times our own light
goes out and is rekindled
by a spark from another
person. Each of us has
cause to think with deep
gratitude of those who
have lighted the flame
within us.

Albert Schweitzer

 WTC/A.E.F.
Ground Zero, January 2011. By now all the material for the weir heating system was on site,
awaiting installation. As a company founded by a lifetime member of the IBEW, timely field
technical support has always been a priority for the AEF Sales team. In this case, though, extra effort
was required to make it happen, since the Memorial is set right in the middle of one of the busiest,
most congested, and most security conscious construction sites ever.

Getting onto the site without an access card means that whoever you are working with has to meet
you outside the gate, wait on line to get you signed in for a day pass, and escort you as long as you
are on site --- never a productive use of a customer’s time, especially with the tenth anniversary of
9/11 fast approaching.

To insure that we could respond quickly to any field support requests, all four members of the
metro New York sales team went through the process of getting site access badges. First, an OSHA
10 Hour safety course, followed by enrollment in SWAC -- the Secure Workers Access Consortium --

which includes a thorough criminal background investigation. With OSHA and SWAC
documentation is in hand, you can sign up for the WTC Site Safety Class. Pass the test and you
qualify for a Site Access card. Present your card to a security guard who scans it with a bar code
reader, or head to a turnstile with retinal scanning -- and you’re in.

Over the following months there were mutliple trips to the site by members of the AEF team. The
installation was complex, but with the skill and perserverance of the Local 3 electricians, the mission
was accomplished.

This project was not AEF’s first involvement at the WTC site. In addition to emergency repair work
on adjacent buildings in the days following 9/11 -- when material had to be brought in on foot --
AEF worked on the rebuilding of the PATH station, providing over 36,000 feet of heater cable.

The people at AEF Sales are proud to have been a small part of the work done to rebuild the World
Trade Center. And we aren’t finished yet --- keep an eye out for more in future issues of AEF/FYI.
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Above left: A view into the void at the center of the South pool. Top right: Some of the project’s nine miles of pipe. Lower right: Heater
cables exiting the weirs and entering conduit to control panels. Below: architect’s sketches from one of many design meetings.



How can you think and
hit at the same time?

Yogi Berra

We are more ready to try
the untried when what we
do is inconsequential.
Hence the fact that many
inventions had their birth
as toys.

Eric Hoffer

In real life, I assure you,
there is no such thing as
algebra.

Fran Lebowitz

I don't want any yes-men
around me. I want
everybody to tell me the
truth even if it costs them
their jobs.

Samuel Goldwyn

We hang the petty thieves
and appoint the great
ones to public office.

Aesop

In order to discover new
lands, one must first
consent to lose sight of
the shore.

Andre Gide

It is unfortunate, however,
that even a well-ordered
life can not lead anybody
safely around the
inevitable doom that
waits in the skies.  As F.
Hopkinson Smith long
ago pointed out, the claw
of the sea-puss gets us all
in the end.

James Thurber
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Heat Trace Services
○ Heater System Design
○ Field Technical Support
○ Heater System Audits
○ Turnkey Installations
○ M.I. Heater Field Repairs

Controls & Monitoring
○Mechanical Thermostats
○Electronic Thermostats
○Microprocessor- Based
 Controls
○Floor Warming Controllers
○Snow & Ice Sensors and
Controllers

Heater Products
○ Self-regulating Heater Cable
○ Mineral Insulated Heater Cable
○ Constant Wattage Heater Cable
○ Floor Warming Cable and Mats
○ Hot Water Maintenance Cable
○ Roof and Gutter De-Icing Cable
○ Silicone Tank Heating Panels

Transformers and Utility Products
○Transformers to 20mVA
○Network, Subsurface, Station
 Power, Zig-Zag, Phase Shifting,
 and Phase Changing
○Traction Power and Current
 Limiting Rectifiers
○Rebuilding and Rewinding
○Single Phase Distribution
 Transformers
○Wildlife Guards, Bushings, and
 Switches

THE SHORT VOYAGE OF THE VASA

August 10, 1628 was a beautiful summer day in
Stockholm, Sweden; perfect for the thousands of
spectators who had gathered around the harbor to
view the maiden voyage of the royal warship Vasa.

King Gustavus II Adolphus Vasa wanted the ship
bearing his family name to be the most impressive
ship ever launched, so she was decorated with more
than seven hundred sculptures and ornaments, and
bristling with sixty-four guns.  It was said that the
King ordered that a second gun deck be added to
the ship when he heard that the Danes were build-
ing a ship with two gun decks --- nothing would out-
shine the Vasa.

The Vasa had sailed less than a mile when a gust of wind made her heel over; water rushed in through
the gunports, and in minutes the ship sank in 100 feet of water, with the loss of fifty lives.  The pride
of the Swedish Navy was gone, sunk in her home harbor by a gust of wind.

Naturally there was an investigation.  It found that the ship's designers, struggling to meet the King's
demands, had tried to comply, and as a result the Vasa had become badly proportioned, and unsta-
ble.  A Swedish admiral had arranged a stability test by having thirty men run from one side of the
ship to the other, and back.  After a  few runs it became  obvious that if the test continued test the
Vasa would capsize right there and then.  The admiral called a halt to the test, but not to the maiden
voyage.  The investigation, having reached so far up the food chain, was discontinued.


