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EMC Design of The
FAA Registry Building

By Haven Mankin, AIA
Frankfurt Short Bruza

e Registry Building is located at the Federal
Aviation Administration (FAA) Mike Mon-
roncy Acronautical Center in Oklahama City,

This new facility at the aerenautical center campies
is wicd by the FAA Airmen and Aircrafi Registry o
1ssue and mainlain airerall registrations and airmen
contification records for all UL 5, vl aircraft and air-
men, The 95000 square-foot facility shown in Flgure
1 houses five FAA branches, accommaodales more
than 300 peaple, and provides compulerized recond
stormge and retrieval,

The Mike Monroney Aeronnutical Center is expand-
ing a5 a resull of its imponance for mir trefe control
training and imformation managemenl. As pan of the
FAA's campus masier plan, the facility is Bnked with
bove and below grade pedestrian circulation sysems
to existing buildings. The exterior of the Registry
Building expresses a clean, contemporany image e
flecting jts highly sophisticated program.

The majority of the building accommodates open
plan computer workstations accessing high resolu-
ton images of licenses and diplomas which serve as
lepal documents and meet courtroom scruting, Walk-
in customer raffic is planned, but most usage will be
through world-wide telecommunications, The fret
fioor public areas are secured from the cquipment
rooms and the second floor open plan workstations,

D to the proximity of the-madar used by an adia-
cent air traffic controller training facility, the bullding
“skin™ hns been designed o shicld the computer sys
tem from external clectromagnetic fields, Special
metal covered gaskets provide a “metal bridge” be-
tween sections of steel wall paneling. To provide nat-
ural davlight to those who work in the bullding, inter.
or light wells cxtending through the two bevels of the
building are centrally positioned in open olfice ancas
and designed o shicld glare from computer screens.

By using special design details, the surrounding
clectromagnetic ficld of 400 V/m was attenuated 1o ]
V/m. This significant reduction of outside interfer-
ence protects the sensitive computers housed inside
the Registry Building. Housed at the Registry Build-
ing are nine (SAR #280 optical slorage and retricval
computers, Each of these computers holds 280 127
Inzer disks, each holding 50,000 pages of docu-
ments. They are operated internally by robois
which automatically select and place requested laser
disks into the disk drive. To protect this stale-ofthe
arl computer system, FSB designed static grounding
and lightning prolection sysiems, femperature and
humidity controls, and an aninterruplible power
source capable of providing electrical power untl
the bullding's emergency generntor is started and
serving the laser disk storage units and servers,

This building, which was designed in 1991 by

Figure I, The FAA Registry Building in O%lahom
City, Dltlakowma,

Frankfurt Short Bruza working with the Aeronauti-
cal Center Architectural and Engineering Division,
et an aggressive schedule requiring ocoupancy in
November 1992, Construction started in January
1962 and was completed on December 29, 1962,

Electromagnetic Shielding

The Registry Building is shielded from a broad
spectrum of electromagnetic waves by reflective or
conductive materials that also provide continuous
electrical grounding. Specific details which demand-
ed inovative design solutions included eleciromag:
netic sealing of all joints. Every joint in the building
is sealed with a copper tape which has conductive
adhesive and muintains electrical conductivity, The
copper tape serves as an “elecirical tie™ between
joints as do the “metal fingers” which are bronze
metal weather stripping materials used around en-
trance doors. A metallic barrier ks also provided
among the Mutes of the metal deck by hronee woal
which was applied in the space between the flutes

Implementing Glass in EMI Shielding

F5B commissioned tests which determined that
the highest level of electromagmetic encrgy impact.
ing the Registry Bullding was 400 V/m a1 a hetght of
12 meters sbove the ground. The strongest signal,
oorurring at the skylights, required an innovative se
hution for shichkling.

Since glass does not reflect electromagnetic ener-
gy, designers initinlly considered windows and
doors to be “weak Enks™ in the EMI shiclding of the
Rogristry Building. But buildings without windows
and extertor views are nol desirable working emi
romments, Psvehologically, windowless workplaces
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Figure 2. Skylights

produce environments which are claus-
traphobic and do not promote worker
productivity. It has beeén shown that
those who work in daylighted spaces are
less depressed and more motivated em-
phoyees,

Responding 1o the need for glass to be
used in the construction of the Registry
Building, F5B specified the use uf]';iki
ton Architectural’s Datastop glass. This
ghnss has been nin'ifmll.}":ﬁ-ugnrd L e
duce the transmission of eleciroms i
rudintion while transmitting natural day-
light ta those who work in the building.
Four skylights above interior light wells
extend through the butlding with open of
fice areas positioned sround the natarally
:I:rfigl:lm! wells, The Registry Building
lighting is shown in Figures 2, 3 and 4.

Shiclding at Points of Egress

Two main gradelevel enlrances o the
Registry Building provide primary en-
trance access. Additonal access is pro-
vided by a below-grade tunnel from the
adjacent Aircraft Records Building, The
two grade-level entrances (o the Registry
Building, like the skylights, were identi-
fed by project designers as “weak lnks”
in the EMI shielding of the building,

To provide continuous shielding when
entrance doors arc open &8 people come
and go, the designers lengthened the ravel
distance in the vestibules from the standard
B feet o 12 feef. This allows enough tdme
o clapse between the opening of the doors
thiat the first door closes before the second
opens. The interior walls of the vestibules
mre lined with eight inches of electromag
netic absorbing cones and both sets of
doors are scabed with spocial metal paskes
and bronze metal weather-siripping

The building was permitied fow apen-
ings o the sides that aced the radar an-
tennas directly. Utility penetrations inlo

Figure 3. Opew areas,

the building were kept to a minimum, and
the rooms housing the most sensitive
computer equipment use specially shield-
ed glass for windows and skvlights w
achieve the required shiclding.

Datastop Glass

The signal attenuation of Datastop Glass
is achieved by the use of several liyers of
specially develuped costings which reflect
electromagnetic radistion. The aftenuation
provided depends on the characteristics aof
the radiation and the electrien] connection
ot the glass edge. These glasses can be
uzed a2 windows or glazed pancls in shicld-
ed excternal walls, internal partitions or cu-
bicles designed (o provide good attenua.
tion using the Faradsy Cage Principle.

A Faraday Cage is an enclosure, all of
whose extermnal surfaces are electrically
conducting. For maximum attenuation
the special coatings on the Datasiop Glass
must be conduciively connected o the
window frame all around its periphery,
which In tirn should be connected to the
wall screening of such an enclosure. Pilk-
ington Glasses provide good clear vision
and light transmission. Additional advan-
tages of the Datastop double glazed plass
1% its inherently high solar heat rejection
and exceptional thermal insulation.

The application of Pilkington Datastop
Glass in the Registry Building is the
biggest installation of this type of ghss in
the United Sintes. The glaze was shipped
(o the U5, from the United Kingdom.

The Role of Elite

Elite Electronic Engineering acted as
EMC consulants for the design and fabn-
cation of the Registry Building. First,
Elite made an electromagnetic survey
from 10 kHz to 20 GHz at the proposed
building site. The results of this survey

Figure 4. Natural liphting.

wiere used o formulate an electromagnet.
e shielding specification for the building
with respect to RF interference levels
generated by the radar systems and other
RF sources at the FAA Training Facility.
The shielding objective was 10 reduce
the signal strengths present to less than 1
V/m inside the building. High-power mi-
crowave RF signal strengths were a con-
cern because transmit antennas for vari-
ous training radar systems were located
within 300 meters of the proposed site for
the Registry Building. To determine
these and other RF feld strengths, Efte
personne] selected five locations around
the perimeter of the site for measure-
ments. Readings were taken at 3, 6,9, and
12 meters above grade level, since the
two-slory building would rise 15 meters
above the grade level at its highest point.
The measurement antennas were point-
ed directly at each radar twwer and the
spectrum analyzer center frequency was
inned to the transmit frequency of the sub-
ject radar, Because the radar was pulse
modulated and mounted on a rotating an-
tenna fixture, the signal had to be moni-
tored at some length to ensure that the
maximum levels wene detected. Eble per-
sonnel wsed o wide bandwidth (3 MHz)
setting and a small frequency span o de-
tect the true signal levels, After analyzing
the signal, its frequency and maximum
glgrnal level were reconded. This process
was repeated at each of the five locations.
Elite personne! anabyzed the survey data
and presenicd thetr resulis and recommen-
dations to FSB in the test report. Since the
mieasurcd BF feld strengihs were well in
excess of the desired objective, the build:
ing required at beast 52 dB of shielding ef
fectiveness in the 1-3 GHz range to reduce
the field strengths present to 1 V/m. Thiz
would be a formidable task, since the build-
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ing required doors, windows, and other
penetrations necessary for daily wse and
physical plant management. During con-
struction, Elite personnel supervised the
eritical installation of shielded windows
and skylights.

The final building surveys were per-
formed in two phases. Phase | of the RF
survey was performed after the building’s
outer skin had been completed, but prior
to the installation of foil faced insulation
of the walls. Phase [T of the RF survey
was performed afier the foil-ficed wall in-
sulation was installed, and all exterior
openings, including shiclded windows,
skylights and shiclded doors were i

place. For Phase 1 of the final testing,
Elite selected 42 locations for the indoar
measurements. Phase [1 measurements
were made at the 16 locations that
showed the highest levels of field intensi-
ty diring Phase L.

The building cxhibited shiclding effec
tiveness up ta 76 dB, Throughout most of
the building, the 1 V/m goal was
achieved, with levels well below | V/m in
the rooms where the most sensitive
equipment would be howsed. This survey
can be used by the FAA bullding staff to
determine where to locate fulure sensi-
Livee equipament s requined, ke

Design Team

Jim W, Bruza, AlA, Project Principal;
Drawid Kraszewski, ALA, Project Manager;
Haven Mankin, ALA, Project Architeel;
Allen L. Brown, AlA, Design Architect;
James Luckowski, Project Designer; Be-
linda Hasenbeck, ASID, Interior Design-
er; Jacob G. Braun, ASLA, Landscape Ar-
chitect; Larry E. Curtis, PE, Structural
Engineer: Charles H. Earnheant, PE, Me-
chanical Engincer; Walter C. Barnes, PE,
Electrical Engineer; Mac Arthur, Assoc
ated Consuliants, Civil Engineer; David
C. Gann, FAA Project Manager.,

“DATASTOP” SECURITY GLASS
FOR EMIRF PROTECTION

= a Pilkington Glass Ple. product

+ free of metal mesh with near normal optical clarity/light transmission
= available as a laminate or fully insulated douhle glazed

= panel sizes up (o 2000mm x 3500mm

« minimum attenuation level of 40dB across the full kHz-MHz-GHz range with higher level performunce available

Completed projects inelude the following:
= complete external architectural functions (including windows, skylights and doors)

= internal windows/partitions
* dirport contral towers

» OEM applications including monitor screensfinstrumentationfviewing panels ete.

= shiclded cabinets

The premium over costs for conventional glass can be small, particularly for larger quantities
and becomes quite insignificant in terms of overall praject costing.

For detailed product infermation, contace:

Tempest Security Systems, Inc.
PO. Box 584
TROY, OH 45373
Tel. (337) 335-5600 FAX (937) 335-0018
wiwLlempesiusa.com



