"'. a I' .-]-‘i-. .o

FIRE.PR trEc'

-
| : | .:I‘ ﬂn I n e
'4™ QUARTER 2011
— ﬂ‘g
%

m

. rﬁﬁ’i \ - el

s CURTATN TS

~~GEOMETRY AND MATERAL PR
«~FOR PASSIVE FIRE PROTECTION 404

Building Information Modeling for Fire Protection

3 : - L I
/ The Monte Carlo Exterior Facade Fire
/ 4 £ T E B I T
::__ / Fire Safety: An Integral Part of Sustainability

= -
-, ®
- oy
Vi =
§ .y K-
F I ® -
':'l" i ; !/ I y

—ih THE OFFICIAL MAGAZINE OF THE SOCIETY OF FIRE PROTECTION ENGINEERS



Main Conference Center auditorium, The Church of Jesus Christ of Latter-day Saints, Salt Lake City, UT

) ne awe-inspiring auditorium in Salt Lake City

Melissa Meade
RJA/Chicago

Ee. % RIA

il |
LI UL |
L ROLF JENSEN & ASSOCIATES, INC.

I¥’s your career - commit it to a higher purpose.
When you join the global leader in fire protection and security consulting,
your mandate will be to use your talents to save lives and protect property.
At RJA there’s no shortage of challenging projects like working with the
Church to provide the highest level of life safety while safeguarding their
irreplaceable facilities, records and artifacts.

Whether you're a recent engineering graduate or a seasoned consultant in
our profession, you'll have the unique opportunity to show your “A” game
while you challenge yourself on a daily basis. You will be one of the best.

Go to rjainc.com/careers or call Karen Klima at 312.879.7220
to put your career on the technical fast track.

Become 0 of us”

FIRE PROTECTION CONSULTANTS



conTents  ENgineering

Features 4™ QUARTER 2011

22 The Monte Carlo Exterior Facade Fire
Lessons learned from the forensics investigation
of the 2008 fire in las Vegas.

By Jesse J. Beitel, Hughes Associates, Inc., and
Douglas H. Evans, PE., FSFPE, Clark County, Nevada

34 Building Information Modeling for

COVERISTORY Fire Protection
. Changing the way companies work together
complex Curtain Wall fo design, build and operate projects.
Geometry and Mal‘erlal By Stephen A. Jones, McGraw-Hill Construction
Selection for Passive 40 Fire Safety: An Integral Part of
Fire Protection Sustainability
Taking fire and safety risks info account when
Meeting the challenges imposed by designing green buildings.
today’s innovative architectural designs. By Christopher J. Wieczorek, Ph.D., FM Global
By Ajla Aksamija, Ph.D., and Bruce Toman, Perkins + Will .
46 Alarm, Trouble and Supervisory -

Degrees of Conditions, Signals
Departments and Responses
Efforts to develop a framework for

2  From the Technical Director panel and system designers.
4  Letters to the Editor
6 Viewpoint g’ 7 35
8 Flashpoints 8 .
50 Brainteaser it
52 Case Studies 3
56 Products/Literature i
60 Ad Index 4
A"

H,;Jg PROTECTIONBR

H jJ Jjjj - [ f j ﬁ J Invitation to Submit Articles:

For information on article submission to
Online versions of all articles can be Fire Protection Engineering, go to www.FPEmag.com/articlesubmit.asp.
accessed at www.FPEmag.com.

Subscription and address change correspondence should be sent to Fire Protection Engineering,
Penton Media, Inc., 9800 Metcalf Ave., Overland Park, KS 66212 USA. Phone: 913.967.1670.
Fax: 913.514.7148. e-mail: sonja.cheadle@penton.com

Copyright® 2011, Society of Fire Protection Engineers. Al rights reserved.

4™ Quarter / 2011 www.FPEmag.com Fire Protection Engineering



Fire Protection Engineering

From the

»

ire models, as representations of reality, are approxima-

tions of what might happen in a fire. As approximations,
fire models are not intended to provide predictions that
are exact. The amount by which model predictions might differ
from what might occur in a fire is referred to as “uncertainty.”

Whenever a fire model is used in a manner that could
impact public health, safety or welfare, it is important that
the model is appropriate for the intended application. Model
validation is part of the process of determining whether a
model is suitable for a specific application. Model validations
generally take the form of comparisons of model predictions
with fire test data. When conducting a model validation, a fire
test is simulated using the model, and the model results are
compared to the data from the fire test.

The SFPE Engineering Guide to Substantiating a Fire Model
for a Given Application' notes that there is no single, widely
accepted definition for model “validation.” For example,
ASTM E-13552 identifies three methods of conducting model
validations: blind, specified and open.

In blind calculations, the modeler is only given a basic
description of the experiment that will be modeled. In a speci-
fied calculation, the modeler is provided with complete and
detailed model inputs for the experiment that will be modeled.
In an open calculation, the modeler is provided with both a
description of the experiment that will be modeled and the
results of the experiment. Blind calculations are also called
a priori (“prior to”), and open calculations are also called
a posteriori (“posterior to,” or more simply, “after”). Both
approaches have advantages and disadvantages.

Uncertainty in model use comes from a variety of sources,
e.g., inaccuracies in the model itself, inaccuracy in the input
data that is used, and how the model user represents the
space that is modeled (this last source of uncertainty is also
called “user effects”). Because model uncertainty will have to
be compensated when the results of the model are used, it is
desirable to quantify the model uncertainty. However, quanti-
fying all these sources of uncertainty can be non-frivial.

Blind validations treat all sources of uncertainty collectively.
An advantage of treating all uncertainty collectively is that the
uncertainty analysis is simplified. A disadvantage is that if
the uncertainty from the various sources were offsetting, then
the user might conclude that the total uncertainty is lower
than it really is.

In fire protection engineering applications, most model
validation exercises are open calculations; the modeler
has access to the results of the experiments that are used
for the validation. Recognizing this, the SFPE Engineering
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Uncertainty and Fire Models

Guide to Substantiating a Fire Model for a Given Application
recommends conducting the model validation separately
from deciding how to treat uncertainty introduced by
using the model.

Recently, a study was conducted where modelers from
around the world modeled a fire in an apartment.® The model-
ing was conducted on a blind basis, and the modelers were
given the geometry and dimensions, layout of the furnishings,
the materials and dimensions of each furniture item, and the
location of the fire ignition. Supporting photographs were
also provided.

Participants in the study could choose the models that they
used, although only two different models were used: a zone
model or a field model. There was a tremendous amount of
scatter in the model results. For example, the predicted time to
flashover varied by a factor of 10.

Modelers used a wide variety of approaches to simulate
the apartment fires: some specified the heat release rate,
while others allowed the models to predict it; some modeled
the entire apartment, while others only modeled a portion of
it. Therefore, the study affirms that there are multiple possible
sources of uncertainty associated with fire modeling.

It is important that fire model users understand the degree to
which model predictions might differ from what might actually
occur. The SFPE Engineering Guide to Substantiating a Fire
Model for a Given Application' provides a process for deter-
mining if a model is appropriate and estimating and treating
the uncertainty associated with the use of the model.

A A o M -
Nl CA—
Morgan J. Hurley, P.E., FSFPE

Technical Director
Society of Fire Protection Engineers
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Fire Protection Engineering welcomes letters to the editor. Please send
correspondence fo engineering@sfpe.org or by mail to Fire Protection
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FlexHead QUALITY

@ Best corrosion resistance
Made from 100% 304 stainless steel

@ Excellent friction loss values "_; 3
One-inch true-bore ID reducing the need to #22
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@ Pressure surge protection
Fully braided connection improves pressure
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@ Tightest thread tolerances
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@ Extra stability
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LETTER to the EDITOR

Dear Editor:

| just read the article by Morgan Hurley titled “A Huge
Step Forward in Fire Protection Engineering Education” It was
an informative article about academic programs in the United
States that offer degrees in fire protection engineering. It talked
about schools in the east and west and how there are few pro-
grams in FPE. As | started to read the section where the author
talks about schools out east that offer the program, | soon real-
ized that he left out The University of New Haven.

Mr. Hurley talks about The University of Maryland and WPI
and how they are the only schools on the East Coast offering
degrees in FPE, which is actually not true. | am a recent gradu-
ate of the FPE program at The University of New Haven, and
| have had instructors ranging from chiefs of local fire depart-
ments to graduates of the Ph.D. program from The University
of Maryland. The University of New Haven even has a SFPE
chapter, of which | was president from 2009-2011.

| understand that our program is not accredited, but our
other engineering programs are. Even though the FPE program
is small, it is structured well.

| hope that my response to your article was informative and
hopefully next time The University of New Haven will get some
recognition in the SFPE magazine.

Sincerely,
Patrick J. Cox

www.FPEmag.com

PUBLICATION AVAILABLE
FROM SFPE

SFPE has just completed the Engineering Guide to

Substantiating a Fire Model for a Given Application.

The Engineering Guide to Substantiating a Fire Model

for a Given Application provides a framework for
defermining and documenting the suitability of a fire model
for use in a specific application. The framework in the guide
is applicable to all types of fire models, ranging from algebraic
calculations to zone or lumped parameter models to CFD or
field models.

The guide addresses:
e Definition of the problem that is
intended to be solved using $
modeling
e Selection of a candidate model
o Model verification and validation G"Hl-'ul'in.“
e Uncertfainty analysis 2 Firs Mud'fn;&'b’“ﬂri%
4-"#!&-::;., Dl'&ﬂ.".m

The price is $58 for SFPE members
or $161 for non-members in the
U.S. and $63.70 for members or
$201 .15 for non-members outside
the U.S. (Soft cover, approx.

/0 pages)

Quantity

Engineering Guide to Substantiating a Fire Model
for a Given Application

SHIP TO
Name

Address
City
Country

State Zip

Phone

Email

PAYMENT (CREDIT CARD OR CHECK)
___AMEX  ___VISA  ___MASTERCARD
Credit Card #
Exp. Date (mo/yr)
Name on Card

TOTAL TO BE CHARGED

CWV Code (Last 3 digits on back of card)

Please make checks payable to: Society of Fire Protection Engineers
Mail to: SFPE, 7315 Wisconsin Avenue, Ste. 620E, Bethesda, MD 20814, USA
Or email: dsylvester@sfpe.org
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Fire Safety and Green Building Facade Design

By Daniel J. O’Connor P.E., FSFPE

general principle of building design is that vertical fire

spread should be resisted so that smoke and flames are

contained to the floor of fire origin. Today's explosion
of creative green energy-saving design solutions for the exterior
wall and exterior facade of buildings sometimes overwhelms
and outpaces concerns for fire safety.

Meeting building objectives for energy savings and
sustainability has building designers and architects imple-
menting any one of a variety of methods to accomplish the
goals for a green-certified structure. Such methods include,
among others, double-skin facade systems, enhanced
insulation techniques, high performance insulating glass
assemblies and landscaped roofs and alternative power
source systems (e.g., photovoltaic solar panels).

In recent years, the green building/sustainability
movement has resulted in the development of new concepts
in facade or curtain wall design that intended to enhance the
energy efficiency of building fagades. Double-skin facades
are a key development in this area that offers solutions to
heating, cooling, sound control and lighting efficiency. The
basic components of double skin facade systems involve the
use of an outer, glazed curtain wall, usually with ventilation
openings; a cavity (usually ventilated) with dimensions of cen-
timeters to meters in depth; and a second inner curtain wall
with insulated glazed units.

There are wide variations possible for the design of these
double skin facades. Design variables include the ventilation
scheme (passive or active), use of louvers, motor operated
openings or fans, shading devices, horizontal or vertical parti-
tions within the cavity and operable windows on the inner skin
of the double facade.

Depending on local climate, the double fagade concept
may be used in different ways. For example, in winter cli-
mates, the air cavity is closed and the system is used as a
triple glazed system with the air in the cavity acting as a
transparent insulator. The temperature of the internal glazing
is effectively raised, reducing heating costs and increasing
comfort at vicinities close to the glazing. In hot climates, air
inlets and outlets may be opened to develop a stack effect (hot
air rises) allowing hot air fo be released at the top of the cavity
and replaced by fresh air from the lower regions of the cavity.
Within the air cavity, sun shades can be used to absorb and
reflect solar heat energy, which can promote an even higher
temperature differential for the stack effect to take place within
the cavity. As a result, cooling cost for inhabited areas is
reduced and comfort is increased.

The double-skin facade concept poses conditions
impacting fire spread that previously were not encountered

Fire Protection Engineering
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with single-skin or more common curtain wall designs. The risk
of fire spread through such double-skinned facades introduces
concerns arising from the fact that should flame break through
the inner facade it would then be confined within a long tall
shaftlike space. The dynamics of the flame and radiant heat
exposure for this case are potentially more severe than with a
flame freely flowing to the open atmosphere.

Other types of double-skinned facades may reduce the risk
of fire spread, particularly those using a partitioning scheme
within the cavity of the double-skinned fagade. The cavity
can act as a shaft for fire and smoke spread, but depending
on the cavity design and ventilation scheme, the result may
be either an increase or decrease in flame extension and risk
of fire spread.

In addition to this, a naturally ventilated building can chal-
lenge the operational aspects of mechanical smoke control
systems and pressurized stair systems that generally rely on
tightly closed facades in order to develop the pressure differ-
entials and appropriate air flow patterns necessary to manage
or resist the movement of smoke and fire within a tall building.

The materials used to construct an exterior wall can be an
important consideration in the relative risk that the facade
poses to fire spread vertically up or down the building face.
Facades are often constructed primarily of masonry, metal
and glass materials, but it is also common to find fagades that
use architectural cladding systems comprised, in part, of com-
bustible materials. Examples are aluminum-faced sandwich
panels with a polyethylene core or combustible and Exterior
Insulation and Finish Systems (EIFS), among numerous others.

Exterior wall designs are tending towards more effective
continuous insulating assemblies using polystyrene or poly-
urethane foam insulation. While many exterior fagades using
combustible assemblies meet applicable fire standards, the use
of the insulating products are being applied in creative ways
to better serve the needs for energy conservation. However,
the fire performance capabilities (good or bad) of many new
applications and configurations have yet to be fully explored.

As the “evolution of green” continues, designers will
continue fo develop new applications and concepts that may
be counter to the traditional principles of fire-safe building
construction and may require some level of testing and
evaluation to prove adequate fire safety performance. The
challenge for fire protection engineers will be to successfully
identify the quickly evolving new applications and design
concepts before their widespread use poses undue risks in
the built environment.

Daniel J. O’Connor is with AON Fire Protection Engineering.
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Fire Protection
Industry News

FLASHPOINTS

The SFPE Corporate 100 Program was founded in 1976 to sirengthen
the relationship between industry and the fire protection engineering community.
Membership in the program recognizes those who support the objectives of SFPE
and have o genvine concern for the safety of ife and property from fire.

n Fire Protection Engineering

Cal Poly Fire Protection Engineering Program Receives
Nearly $1 Million Federal Grant

Cal Poly’s fire protection engineering program has been awarded a $940,571 federal grant
to evaluate methods for fighting wildland fires that have spread to urban areas.

The fire protection engineering graduate program is the first of its kind on the West Coast.

“This is great news for Cal Poly’s budding fire protection engineering program. In California, we face
the constant threat of wildfires, and this new program at Cal Poly will help meet our demand for fire
protection engineers so we can better cope with fire season and other threats. | appreciate the efforts
of our students and teachers at Cal Poly for their efforts to improve fire safety in our communities,”
Capps said.

The grant will test the effectiveness of compressed air foam systems in suppressing structural fires at
wildland-urban interfaces as well as whether the systems are safe for firefighters. It will enable the
researchers to perform and analyze various fire tests using both the foam technology and plain water
systems, working with the Cambria and Santa Barbara fire departments and at the National Institute
of Standards and Technology’s National Fire Research Laboratory in Gaithersburg, MD.

“This grant is very important on several levels,” said Susan Opava, Cal Poly’s dean of research and
graduate programs. “It enables testing of a very promising technology. It also enables our faculty to
utilize and expand their considerable knowledge and experience in fire management and protection,
and it creates a rich ‘learn by doing’ experience for our master students.”

For more information, go to www.calpoly.edu

NIST Launches Online Disaster and Failure Events
Data Repository

A new website offers easy access to National Institute of Standards and Technology (NIST) disaster
and failure study data.

The Disaster and Failure Events Data Repository is organized and maintained to enable study,
analysis and comparison with future severe disaster events. It also will serve as a national archival
database where other organizations can store the research, findings and outcomes of their disaster
and failure studies.

As the database grows, it will include data on significant hazard events; how buildings and other struc-
tures performed during those events; associated emergency response and evacuation procedures; and

the technical, social and economic factors that affect pre-disaster mitigation activities and post-disaster

response efforts.

The repository is being established in two phases. The first phase, which is complete, includes data from
NIST's six-year investigation of the collapse of the three World Trade Center buildings. Phase two will
include a larger collection of information on hazard events such as earthquakes, hurricanes, tornadoes,
windstorms, community-scale fires in the wildland-urban interface, structural fires, storm surges, floods
and tsunamis, and man-made hazards (accidental, criminal or terrorist).

For more information, go to www.wicdata.nist.gov

www.FPEmag.com

BENEFACTORS

Ansul, Inc.

Aon Fire Protection Engineering
Arup Fire

FM Global

Koffel Associates, Inc.

Rolf Jensen & Associates, Inc.
Siemens Building Technologies, Inc.
SimplexGrinnell

Tyco Fire and Building Products, Inc.
Underwriters Laboratories, Inc.

PATRONS

Bosch Security Systems

Code Consultants, Inc.

Draka Cableteq USA, Inc.

Gentex Corporation

Harrington Group, Inc.

JBA Consulting Engineers

Mircom Group of Companies
National Fire Protection Association
Poole Fire Protection, Inc.

The Reliable Automatic Sprinkler Company

S.S. Dannaway & Associates Inc.
System Sensor
Telgian Corporation

AGF Manufacturing, Inc.

Air Products and Controls
Altronix, Inc.

Arora Engineers, Inc.

Automatic Fire Alarm Association

Baker Engineering and Risk Consultants, Inc.

Blazemasters Fire Protection, LLC
Chubb Loss Control University
COOPER Wheelock

Cybor Fire Protection Company
en-Gauge Technologies

Gagnon Engineering

HSB Professional Loss Control
International Fire Safety Consulting
James W. Nolan, Emeritus
Leber/Rubes, Inc.

Liberty Mutual Property

Locke Carey

Marsh Risk Consulting

National Fire Sprinkler Association
Phoenix Fire Systems

The Protection Engineering Group
The Protectowire Co., Inc.

Randal Brown & Associates, Ltd.
Reliable Fire Equipment Company

The University of Maryland Online Master’s

Degree Program
Williams Fire & Hazard Control, Inc.
XL Global Asset Protection Services

SMALL BUSINESS MEMBERS

Allan A. Kozich & Associates
Beall & Associates, Inc.
Bourgeois & Associates, Inc.
Coda Risk Analysis

The Code Consortium, Inc.
Davidson & Associates

Delta Q Fire & Explosion Consultants, Inc.

Firelink, LLC

FlexHead Industries

Fisher Engineering, Inc.

Futrell Fire Consult and Design, Inc.
J.G. Innovation Inc.

J.M. Cholin and Associates
Jaeger & Associates, LLC
LeGrand Engineering, Inc.
Lozano & Asociados

Slicer & Associates, LLC

TERP Consulting

Tom Christman

U.S. Smoke and Fire

WPI - Distance Learning Program

4™H Quarter / 2011



. Nof',-ee. EES
* Green design - r
e Fast, convenlent

i i [ |
e |deal for power genEratron aciliti -' |a .."i e

fl

<>

Victaulic Vortex 1000 system FM Approved
in compliance with the FM5580 - Hybrid
(Water and Inert Gas) Fire Extinguishing
Systems Standard

ictaulic

www.victaulicvortex.com



P L
= 4*-4_‘."—-‘!.




OVERVIEW OF PASSIVE AND
ACTIVE FIRE PROTECTION
SYSTEMS

ire protection for buildings

relies on both passive and

active measures. Active

measures include fire

detection and suppression
systems, such as smoke detectors,
fire alarms, sprinklers and building
management systems.

Active measures are used to detect
fire occurrence, to notify building
occupants of the potential danger, to
extinguish fires and minimize their
dispersal within a building. Passive
measures are used to minimize
the potential for fire occurrence
and to slow the spread of fire
throughout a building.

Passive measures include use
of fire-resistant walls, floors and
materials, and rely on compart-
mentalizing the overall building.
Organization of a building into
smaller compartments, consisting of
one or more rooms or floors, slows
the spread of fire from the area of
origin to other building spaces, thus
limiting damage to the building
and providing building occupants
time for evacuation. Especially
important is the separation between
floors and protection of the joint
system between the exterior wall
and slab edge.

Exterior Wall Perimeter Fire
Barrier Systems

The mechanisms of floor-to-floor
fire spread at the exterior walls have
been established by the work of fire
researchers and fire engineers dating
back to the 1960s.1 Testing efforts of
product manufacturers and testing
laboratories during the 1990s have
indicated that flames emitting from an
exterior window can extend higher
than 16.5 ft. (5 m) above the top of
the window; therefore, fire-stops must
be included in the design.2

In multi-story construction,
prevention of fire spreading from
floor to floor is achieved by including

4™H Quarter / 2011

a fire-stop in the space between
the floor slab and a curtain wall. If
the void between the floor and the

curtain wall is not properly sealed,

the fire can spread from the lower

to the upper floors. Therefore,

perimeter fire barrier systems are
used to provide fire resistance and
prevent passage of fire from floor to
floor within the building.

During the 1970s and 1980s,

perimeter fire barrier systems usually

consisted of fire-rated insulation,

supported by Z-shaped galvanized
sheet metal impaling clips, which held
the insulation in place between the
slab edge and the back of the curtain
wall, sealing off any opening between
floors and walls. The width of these

spaces was limited to 7 in. (180 mm).

But, several unfortunate events during
this time have shown that a more
robust system is required to produce
an intact seal between curtain walls
and the vertical face of the floor slab.

www.FPEmag.com

For example, the fire at the
First Interstate Bank Building
originated in an open-plan office
on the 12th floor of the building
and extended to the 16th floor —
primarily through the outer wall
of the building. Windows broke
and flames penetrated behind
the spandrel panels around the
edges of the floor slab and the
exterior curtain wall. The curtain
walls, including windows, spandrel
panels and mullions, were
almost completely destroyed by
the fire. This event showed that
vertical fire spread can be rapid
in buildings without adequate
compartmentation, and buildings
must be designed to reduce the risk
of vertical flame spread.3

A similar occurrence at the
office building at One Meridian
Plaza resulted in fire spread from
the 22nd to 30th floors through

exterior walls.4

Fire Protection Engineering
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[ Complex Curtain Wall Geometry and Material Selection for Passive Fire Protection ]

e Y

Following the January 1994
earthquake in Northridge, Calif.,
inspectors reviewing buildings for
damage to the superstructure observed
that fire-rated insulation shifted during
the earthquake, and was on top of
the ceiling systems at the perimeter of
the buildings. It became apparent that
a more robust system was needed to
keep the insulation in place.5 Code
requirements and testing criteria were
revisited and improved systems were
developed to be more versatile in their
retention and to more effectively resist
the passage of heat and smoke.

It should be noted that fire

fo) rotection material alone will not
The 100 /O pre-teStedl .. Erovide perimeter containment; a
pre_assembled, quake_ready Jo|nt joint system is needed to prevent the
passage of flame and hot gasses. The
® EL"B perimeter joint must be sealed with
LISTED line .
a material or system that extends the
E— fire rating of the floor to the exterior
wall surface. Secure connection of
the insulation material to the spandrel
is important in order to keep it in
place and to prevent it from moving
or falling out, and sealant may be
needed at the top of the insulation.

It's goof-proof.
No assembly required.
You know you'll meet code.
You know it will work.

www.MetraFire.com e 1-800-FIRELUP e 1-855-347-3587

\

Fire
Protection
Division

[©2011 The Metraflex Co.
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Five basic features are needed
for a successful perimeter fire
containment system:¢

1. Installation of a reinforcement
member at the area behind the
spandrel insulation to keep it from
bending due to the compression
fit of the insulation.

2. Mechanical attachment of the
mineral wool spandrel insulation
to hold it in place.

3. Curtain wall mullion protection
with mineral wool mullion covers.

4. Compressive fitting of the
insulation between the slab
edge and the interior face of the
spandrel insulation.

5. Application of smoke sealant
material at the top of the

insulation to provide a barrier.

UL lists approved perimeter fire
containment systems for standard
curtain wall designs, and the
above features apply to all of the
tested systems.

BUILDING CODES AND
TESTING PROCEDURES

Review of Building Code
Requirements for Fire
Protection of Curtain Walls

When a curtain wall is constructed
on a building, a gap or void is
created at the intersection of the floor
and the interior face of the curtain
wall. The International Building
Code’ (IBC) requires the sealing
of these voids along the perimeter
of the building with an approved
system, thus creating perimeter fire
containment. The material used to fill
the void must be:

e Approved material, tested in
accordance with the ASTM E
1198 testing procedure;

e Securely fastened to the interior
face of the curtain wall; and

e Capable of preventing the
passage of flame and hot gasses.

Section 714.4 of the IBC
addresses fire protection for

4™H Quarter / 2011

curtain wall and floor intersections.
It specifies that a curtain wall and
fire-resistant floor intersection must
be sealed with an approved system
to prevent the interior spread of fire,
and it must be tested in accordance
with a recently adopted two-story
fire test ASTM E 23079 procedure,
which partly conforms to the
ASTM E 119 standard.

Standard Testing Procedures
for Fire Tests

The ASTM E 2307 test method
measures the performance of
perimeter fire barriers and their
ability to prevent fire spread during
the deflection and deformation of the
exterior wall and floor assemblies.
The main objective is to measure
the ability of the fire barrier system
to maintain its integrity to prevent
fire spread. Exposure conditions
and temperatures are specified by
this standard for the first 30 minutes

of exposure, and then conform to
the ASTM E 119 time-temperature

curve for the remainder of the test.

The temperature ranges for the first
30 minutes of the test are slightly higher

than the ASTM E 119 requirements.

This test method does not provide
quantitative information about the
perimeter fire barrier relative to the
rate of leakage of smoke. It indicates
whether the system can last as long as
the floors, and whether the protection
scheme can adequately protect wall
framing and attachments.

UL listings are available for some
of the standard curtain wall types
that indicate fire resistance ratings
for tested systems. They are available
for curtain walls where the maximum
distance between the curtain

wall and perimeter floor is 12 in.

(300 mm), but more unique
and complex curtain walls may
require testing to ensure that the
perimeter fire barrier systems are
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Figure 1. Perimeter fire containment concept for the twisting spandrel conditions

adequate and conform to building
code requirements.

COMPLEX GEOMETRY AND
JOINT CONDITIONS

Curtain wall systems have evolved
to more complex and customized
solutions, driven by architectural
design aspirations and technical
capabilities. Unique facade designs,
twisting geometries, curved surfaces
and rotated floor plates are now
being developed by architects to
express innovative building forms,
but they also impose new challenges
in terms of facade structural stability,
fire protection and material selection
compared to traditional flat facades
and standard curtain walls.

A recent residential tall building
design illustrates in detail how

Fire Protection Engineering

complex curtain wall geometry
influences material selection for
perimeter fire containment and fosters
development of new design concepts
for curtain walls. The twisting tower
geometry resulted in irregular
spandrel transitions, which would
require a flexible perimeter system to

adapt to the curvature of the facade.

Moreover, the twisting geometry
resulted in gaps between the curtain
wall and edge of slab that exceed
12 in. (300 mm); therefore, listed
systems were not available.

Detail Development and
Mock-Ups

The detailing was developed in
conjunction with a manufacturer
who performed preliminary
constructability mock-ups, detail and
specification review, and performed

www.FPEmag.com
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a small-scale furnace test to verify
that the design concept and materials
would achieve desired fire rating.
Figure 1 shows a detailed section
of the perimeter fire containment
concept and the location of insulation.

An initial wood profile
constructability mock-up was built
to test how the insulation would be
installed and adhered to the back
pan of the spandrel, since the
twisting conditions and the changing
relationship of slab edge to spandrel
required that this material be flexible
and able to adapt to the geometry.
First, the mock-up was constructed
using 3-1/2 in. (89 mm) of mineral
wool spandrel insulation.

The preliminary mock-up confirmed
that the curving and twisting
spandrels would not facilitate the
installation and retention of insulation.

4™H Quarter / 2011
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Figure 2. (Left) Detailed mock-up using mineral wool installed along the 30° inclined
spandrel back pan. (Right) Detailed mock-up using needled mineral wool blanket
also installed along the 30° inclined spandrel back pan. (Both figures are used with
permission from Thermafiber Inc.)

Thermalibes
Thermaliber industral Tharmalex | B0
granulated bulk wool (17 thitkness)

A second mock-up was constructed
using 1 in. (25 mm) needled mineral
wool blanket insulation, which would
be able to twist and adapt to the
geometry of the twisting spandrels. It
was mechanically fastened to the top
of the floor slab and the interior face
of the spandrel. Figure 2 shows the
comparison between the mock-ups
using mineral wool and needled
mineral wool blanket insulation.

Testing Procedure and Results
A small-scale furnace test of the
perimeter fire containment system
was performed at Underwriters
Laboratories. The purpose of the test
was to confirm that the proposed
building perimeter fire barrier
system offered a concept capable
of achieving the specified ratings.
The test consisted of placing the

Thermafiber

Galvpnuped shest mglal Insubation Thermatex 1 800
[mamimuy deflecison) heald e \ /_ (17 thichness)

23"
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Figure 3. Drawing of the small-scale furnace test set-up (used with permission from Thermafiber Inc.)
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Figure 4. Photographs of the small-scale furnace test set-up (used with permission from Thermafiber Inc.)

spandrel and insulation mock-up of
the proposed materials in a small-
scale vertical furnace and applying
the flame to the interior side of the
assembly for a period of two hours
following the ASTM E119 time-
temperature curve.

Two thermocouples were located
on the exterior side of the mock-up —
one on top of the insulation and
one attached to the face of the
steel attachment clip. They were
used to monitor temperature rise
on the non-fire side of the assembly.
The furnace frame was adapted
and configured with a 30-degree
inclined angle on the metal back
pan with a perimeter void of
8-3/8 in. (213 mm). The back pan
had a 3-1/2 in. (892 mm) thick layer
of mineral wool insulation, which was
mechanically attached to the exterior
face, as can be seen in Figure 3. The
interior face that was exposed to the
testing equipment was covered with
needled mineral wool blanket and
mechanically attached.

The cavity created at the perimeter
void was filled with wool insulation.
It successfully sustained a 2-hour
rating, indicating that it would be
able to withstand temperatures up to
1,800°F (982°C). This perimeter joint
successfully prevented flame and hot
gasses from breaching through the

Fire Protection Engineering

perimeter void, which is required
by ASTM E 2307 and building
code requirements. Figure 4 shows
photographs of the testing set-up.

This case study shows that a few
key elements are necessary for fire
protection of innovative and complex
facade designs:

1. Integrated design approach with
early involvement of all involved
stakeholders, including architects,
engineers, manufacturers and fire
protection engineers;

2. Concept design and construct-
ability exploration through
mock-ups; and

3. Development and verification of
concepts through testing.
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ire spread along the upper portions of the
southwest facing exterior facade(s) of the 32-story
Monte Carlo Hotel and Casino in Las Vegas,
Nevada. The flames and heat caused several
windows to break, but automatic sprinklers kept
the fire from entering the building. It took the determined
suppression crews fo stop the fire’s progression. This
article addresses the ensuing forensics investigation,
contributing aspects, lessons learned and whether
these combustible exterior facades should continue
to be allowed.
Just before 11 am. on Friday, Jan. 25, 2008, the Clark
County Fire Department was notified that the exterior
facade of the Monte Carlo Hotel tower was burning.

For more than an hour, the fire continued
to propagate across the exterior, both
horizontally and vertically. The fire also
spread downward in some areas due to
burning material falling down from the area

of origin, landing on horizontal ledges below.
Heat from the flames broke out several
windows and the fire attempted to gain
access into the interior of the high-rise
tower guestrooms, but automatic sprinklers
halted its interior spread (Figure 1). In all,

17 sprinklers activated.

In addition to the Clark County Fire
Department, other local jurisdictions provided
mutual aid. Approximately 100 suppression
personnel responded. It took the determined

emergency responders using hose lines from
window openings and the roof to halt the
fire's propagation and extinguish the burning
exterior facade.
Ignition of the exterior wall was attributed to
welding on a catwalk on the roof parapet wall -

a 30 ft. (9 m) high screen wall. While a cause and

origin investigation was begun, the results were never
summarized and published. The exterior cladding
materials first ignited on the left side (as viewed from the
exterior) of the central core area. The fire then progressed
laterally. The adjacent materials on the right side of central
core facade began to burn and the fire continued to
propagate laterally over these decorative materials. The
fire also moved to the left along the upper portion of the west
tower and began to involve the cladding materials.
Over time, the fire on the west tower moved laterally
approximately 80 ft. (24 m).

Once the fire progressed away from the central core
area, it appeared that the decorative band at the top of
the 32nd floor, the medallions between the windows on
the 32nd floor and the decorative band at the top of the
wall were the primary mode of lateral flame propagation.
Not only did these areas exhibit their own flame-spread,
the resultant flames caused the flat area of the wall
above to ignite.
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The Monte Carlo Exterior Facade Fire

Typical EIFS

<«— Finish

Reinforcing Mesh
Base Coat

EPS

Adhesive

Approved Substrate

EIFS must have all components in
specified thickness/material

Figure 1. View of facade fire

Figure 2. Components of an Exterior Insulation
and Finish System (EIFS)

Figure 3. Locations of removed samples

The fire on the exterior facade was extinguished by the
emergency responders at approximately 12:15 p.m.

THE BUILDING

The 32-story Monte Carlo Hotel and Casino was con-
structed in 1994 and 1995. The code of record was the
1991 Edition of the Uniform Building Code (UBC).!

The plan layout of the hotel was a center tower from
which three wings, each approximately 240 ft. (73 m)
long, extended.

The code of record required Type | noncombus-
tible construction. The UBC required that, for this

Figure 4. Sample taken from the horizontal band
at the 29th floor

type of building construction, the exterior walls be of
noncombustible construction.

Based on information obtained by Clark County
Department of Development Services, the exterior wall
cladding of the Monte Carlo was an Exterior Insulation
and Finish System (EIFS) that was installed at the time
of construction. Additionally, it appeared that several
decorative architectural details were also installed on the
exterior wall at the time of construction.

UBC Section 1713 (e) 2.B allowed EIFS to be applied
as exterior wall cladding. Other types of foam plastic
materials would be allowed, provided they also met
Section 1713 (e) 2.B.

Fire Protection Engineering
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The Monte Carlo Exterior Facade Fire

EIFS, when applied as an exterior
wall cladding, has the following
components (Figure 2):

e Substrate wall system,

e Adhesive that attaches the
expanded polystyrene foam
plastic insulation (EPS) to the
substrate wall,

EPS insulation board,
Glass fiber reinforcing mesh,

e Base coat on the face of the EPS
that embeds the mesh and

e Finish coat.

All of these components must be
present for the wall cladding to be
considered a properly installed EIFS.
Each component must be installed
per the manufacturer’s recommenda-
tions and their evaluation report for
the specific system.

After the fire, several questions
were raised concerning the
construction of the exterior facade.
Hughes Associates (HAI) was
asked to assist CCBD during the
investigation. The primary questions
concerned the installation of the
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EIFS, as well as potential non-EIFS
materials. The questions included:

e \Were the materials installed

in accordance with code, the
tested assemblies and the
manufacturer’s guidelines?

e |f so, were the code requirements,

associated tests and manufac-
turer’s guidelines adequate?

e |f not, to what extent do these

need to be revised?
THE INVESTIGATION

A few days after the fire,
CCBD personnel obtained
undamaged samples from the
west wing of the exterior facade.
Figure 3 shows the approximate
locations where the various samples
were removed. Samples included
portions of the:

® Horizontal band at the top of the

exterior wall,

e Horizontal band above

the uppermost guestrooms
(32nd floor),

e Horizontal band at the

32nd floor,

e Horizontal band at the 29th floor

(Figure 4),

* Decorative column pop-outs that

extended from the 29th floor to
the 32nd floor,

® Base wall assembly of the upper

screen wall, and

® Base wall assembly intended to

represent the primary exterior
wall covering.

The samples were inspected
and descriptions were developed
by CCBD and HAI personnel.
During inspection of the materials
removed from the Monte Carlo,
smaller samples were removed
and subsequently sent by CCBD
to a laboratory for qualitative
characterization.

It should be noted that the
samples taken were taken from
the west facade, near the burned
area. Samples were not taken from

Fire Protection Engineering
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The Monte Carlo Exterior Facade Fire

on visual observations and the
laboratory analysis:

other areas of the building and the

sampling did not necessarily evaluate

construction methods.

1. The horizontal band at the top
of the exterior wall was over
5 ft. (1.5 m) high and contained
an expanded polystyrene (EPS)
foam plastic core covered with a
rigid non-EIFS coating.

SAMPLED MATERIALS

The following summary of
the various materials installed
on the exterior facade is based
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. The horizontal band above the

uppermost guestrooms (32nd
floor) was approximately 6 ft.
(1.8 m) high and contained up to
3 ft. (0.9 m) thick EPS foam plastic
at the upper portion covered with a
polyurethane encapsulant.

. The horizontal band at the 32nd

floor was primarily hollow with
a % in. (13 mm) thick outer shell
comprised of fiberglass and a
gypsum-plaster binder.

. The horizontal band at the

29th floor was approximately
3 ft. (0.9 m) high and contained
2 ft. (0.6 m) thick EPS foam
plastic at the top covered with a
rigid non-EIFS encapsulant.

. The decorative columns between

the 29th and 32nd floors
were approximately 2 ft. 4 in.
(0.7 m) wide and 6 in. (150 mm)
thick with an EPS foam plastic
core and an EIFS coating (thinner
than required).

. Each of the two base wall assemblies

sampled contained 5/8 in.
(16 mm) thick gypsum wall board
covered with one inch of EPS foam.
The primary difference between the
two was that the EIFS coating from
the upper sample was noticeably
thinner but in both samples,
the EIFS coating was thinner
than required.

INVESTIGATION FINDINGS

Based on the information

obtained, the following findings
were developed:

1. The Monte Carlo had, as its

exterior wall cladding in the

fire area, had the following

two components:

a. An EIFS system that was
installed in the flat areas of the
building and on the decorative
column pop-outs that extended
from the 29th floor to the 32nd
floor — the analysis indicated
that these EIFS areas had a non-
complying thickness of lamina
(the exterior encapsulant).

Fire Protection Engineering www.FPEmag.com
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The Monte Carlo Exterior Facade Fire

b. Decorative non-EIFS materials
used for ornamentation —
These items included the
horizontal band at the 29th
floor, the horizontal band
at the top of the 32nd floor,
the railing at the top of the
parapet wall and are believed
to include the medallions

between the windows on the
32nd floor.

2. It appears that the EIFS, when
properly applied, did meet the
requirements of the 1991 UBC.

3. Based on the analysis of the
samples, it appears that the
EIFS lamina did not have the
correct thickness. The actual
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lamina varied in thickness
from approximately 28 to 69
percent less than the nominal
minimum thickness.

4. The EIFS had additional
decorative components applied
to it. These were large shapes
that contained significant
thicknesses of EPS and these
components were not covered
with EIFS lamina. The analysis
concluded that they did not
meet the requirements of
the 1991 UBC.

5. The primary contributor to the
progression of the fire was the
combination of materials in the
decorative band at the top of the
wall, the decorative band at the
top of the 32nd floor (EPS with a
polyurethane resin coating) and
the undetermined materials in
the medallions.

6. Flaming droplets and burning
pieces of EPS and/or
polyurethane caused ignition of
the large decorative band at the
29%th floor. This decorative band
was composed of EPS and had a
non-EIFS coating.

7. EIFS in the flat portion of the
parapet wall was involved in
the fire but was not the primary
contributor to the lateral
propagation of the fire, even
though it appears to have a non-
complying thickness of lamina. It
did burn in the immediate area
of fire exposure, as would be
expected based on testing, but
did not significantly propagate
beyond the area of fire exposure
caused by the burning of the
decorative band at the top of
the wall, the decorative band
at the top of the 32nd floor
and the medallions. As the fire
progressed along these materials,
it continued to involve the
EIFS, but the EIFS was not the
primary cause of the continued
progression of the fire.
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prevents bacteria that leads to premature cracking and leaking, while meeting ‘Y’ Q Ie d
FBC System Compatibility and FM approval. It's a sprinkler pipe so highly

TUBE & CONDUIT®

engineered, it's sure to make some noise in the EM

industry. To learn more visit atkore.com/mcoat aremDVED SYNTEM COMPATIBLE
A PART OF atkore
-

INTERNATIONAL

FBC™ System Compatible indicates that this product has been tested, and is monitored on an
ongoing basis by The Lubrizol Corporation, to assure its chemical compatibility with FlowGuard
Gold? BlazeMaster® and Corzan® pipe and fittings. FBC", FlowGuard Gold? BlazeMaster® and
Corzan® are licensed trademarks of The Lubrizol Corporation.




The Monte Carlo Exterior Facade Fire

LESSONS LEARNED

The primary lesson learned was:

Exterior wall systems are
frequently pre-manufactured off-site
and shipped to the job site. Since
construction sites typically do not
contain sufficient space to stage
curtain walls, they are frequently

It is virtually impossible to confirm
compliance of such systems when

In addition, the foam plastic is
encapsulated and cannot be verified
to comply with applicable code
requirements. As such, the third
party inspections required during
fabrication is a fundamental part of
the assurance process.

installed near the time of delivery.

already installed on the building.

Other lessons learned include:

Exterior insulation and finish
systems are just that — they are
systems. The installation must
include all constituent components
in accordance with the tested
assemblies to provide a system that
meets applicable code requirements
and provides the level of
protection intended.

Other similar looking, yet
untested materials/assemblies may
constitute an unacceptable hazard.
|

Jesse J. Beitel is with Hughes
Associates, Inc. Douglas H. Evans is
with Clark County, Nevada.

Reference:

1 International Conference of Building Officials,
Uniform Building Code, Whittier, CA, 1991.

Fire Protection
Water Storage Tanks

Fiberglass underground tanks, listed in NFPA 22, are ideally.
suited for storage of standby water as part of your fire
protection system. Consider the many features that make
them a popular choice for water storage applications as well.

Xerxes Water Storage Tank Features:

® 600 - to 62,000-gallon sizes

° Rustproof, long-lasting fiberglass

® Watertight

* NFPA 22 listed design

* Testable for watertightness

° Lightweight, easy to install
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*Wide range of accessories

° NSF listing for dual use in potable-water applications

www.xerxes.com ¢ (952) 887-1890 phone °
(952) 887-1882 fax
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a ZCL company
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vilding Information

Modeling (BIM) is rapidly

changing the ways

companies work together

to design, build and
operate projects. About half of the
owners, design professionals and
construction companies in North
America are involved to some degree
with BIM, and that number could pass
three-quarters by 2015.1 Increasingly,
fire protection engineers and trades
are being asked to work in a BIM
environment.

GETTING STARTED IN BIM FOR
FIRE PROTECTION

Many fire protection companies
began working in BIM by adapting
their existing technology tools to try
to fit the new way of working.

For example, add-on software
is available for AutoCAD that
can turn a 2D line into a 3D solid.
This enables drawings where
everything is elevated to the right
height. This approach is not ideal,
but it's workable. Another is a
specialized fire protection software
program called Autosprink that
draws everything in 3D, calculates
hydraulics and prepares a printout
list or a file for fabricators.

Software also is available that
can reference 2D drawings and
trace them into BIM. The software
SprinkCAD permits a direct
integration into BIM that saves time
and improves efficiency.

CURRENT LEVEL OF BIM USAGE
FOR FIRE PROTECTION

Most fire protection companies are
seeing an increase in BIM requests.
Unfortunately, the economic downturn
has reduced new construction and
generated more renovations and
upgrades, where BIM is not as
prevalent. Anecdotally, BIM projects
represent 15 percent of current
work, up from about 3 percent three
years ago.

4TH Quarter / 2011

HOW BIM IS USED FOR
FIRE PROTECTION

The powerful spatial coordination
capability of BIM (also known
as ‘clash detection’) is the primary
way projects involving multiple
trades are taking advantage of BIM.
Conventional coordination, done
with transparent drawings on light
tables and between crews in the
field, yields mixed results. On a BIM
project, the discipline-specific models
produced by engineers and trades
can be evaluated together as if they
were in a single model by uploading
them into specialized software
programs, such as NavisWorks,
Solibri or BIM Sight, that can read
multiple file formats concurrently. This
way, geometric conflicts between the
models can be resolved virtually by
the project participants before they
create physical problems in the field.
(see illustrations as an example)

This model-based approach
to spatial coordination is quickly
becoming standard practice.
The trend is starting to create a
disadvantage for trades that are
not modeling their work. Some
contractors have adopted the position
that if any trades are not doing 3D
modeling with the others, then the
non-modeling trades will have to
coordinate around the ones that do.
This represents a potentially major
change in the traditional pattern,
which has always been “sprinklers
go around everybody else’, because
now if sprinklers have a layout that
goes in the building model and HVAC
doesn't, sprinklers take precedence.

As a result, fire protection
contractors are being careful to
implement software that works in the
leading clash-detection programs.
This software includes Autosprink,
NavisWorks and the HydroCAD
programs.

The use of BIM also is expanding
beyond piping to include fire alarm
control panels, pull stations, smoke
detectors and many other elements
of the total fire protection package.

www.FPEmag.com

SPATIAL COORDINATION
IN BIM

Project teams using BIM can
analyze models produced by
multiple companies in different
file formats by uploading them
into clash-detection software that
reads them all concurrently and
identifies geometric conflicts.

The Clash:

Clash detection discovered a
conflict between plumbing (shown
in red), duct work (shown in green)
and the fire sprinkler (shown
in yellow).

Fire alarm manufacturer Notifier got
involved in creating BIM-compliant
information about its products
in response to demand from the
marketplace for product information
that could work in BIM.

The Notifier catalog of BIM content
has been available for several months
and appears to be getting attention
from specifiers. This manufacturer
is seeing double-digit monthly

Fire Protection Engineering



downloads from the various places they are making it
available, which include Sweets.com, Autodesk Seek
and the notifier.com website. The company also has
conducted presentations to more than 1,000 A/Es
around the country to explain how BIM content helps the
project process.

There is a growing demand for manufacturers to create
content to support the full range of fire protection in BIM.

BIM is impacting design and craft labor as well.

While 3D BIM is more design-intensive because it
requires more steps, the extra work during design
is more than compensated in the field benefits. For
example, locating anchors in precast concrete that has
been modeled can quickly recoup the cost of modeling
through fewer field adjustments.

Increased prefabrication is one of the major reasons
BIM is gaining such popularity among trade contractors
across the United States, especially structural and MEP.
Interestingly, this particular benefit has not impacted fire
protection trades to the same degree because they have
been extensively prefabricating for years.

As more construction industry firms begin adopting
BIM, cultural challenges as well as technical ones present
themselves. In general, people who started out in 2D
have a harder time shifting to BIM because they are used
to interpreting what they see in their mind’s eye into 2D

Fire Protection Engineering
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views on paper. For people with less experience using
2D views, the shift to BIM seems to be easier because
they don’t have to change an ingrained practice.

This gap creates opportunities for a growing number
of outsourcing BIM service companies, many of whom
routinely create comprehensive BIM models for project
teams from a variety of 2D and BIM source materials.
Often, existing staff do not have the time or expertise to
shift quickly to BIM, so they find consultants who offer a
more efficient way to make the transition.

Different owners also are implementing BIM to
varying degrees, which impacts its effectiveness for fire
protection contractors. Some building owners require all
trades to extensively model, coordinate and prefabricate
their work. Others are less stringent in their demands,
so sometimes just a few of the trades model because
the others do not have the capability. This reality limits
the benefits of BIM because not all of the information is
available in a BIM format for optimal coordination.

THE FUTURE OF BIM IN FIRE PROTECTION

BIM is deployed on some healthcare projects because
of the critical requirement for trade coordination. For
example, a new form of agreement called an Integrated
Project Delivery (IPD) contract calls for the owner,
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architect and general contractor to
all execute a single, joint agreement.
This agreement establishes specific
metrics for performance that will
influence incentive compensation,
waiving the right to litigate against
each other. IPD is intended to create
a true team approach, where the
best interests of the project drive
everyone’s behavior rather than
individual company priorities. As part
of the process, all parties to the IPD
agreement complete monthly surveys
to rate each other’s performance and
identify any potential issues before
they develop into problems.

This approach to fire protection
in BIM is very comprehensive.
Everything from sprinkler pipes,
valves and fittings all the way down
to fire alarms, dampers, sealants
and caulking will be modeled in BIM.
This will ultimately tie to the owner’s
facility management model.

For example, firewalls are very
critical to track in a healthcare
project. So, in the field, penetrations
in fire walls can each be bar-coded,
providing the owner a statement of
conditions and an understanding of
where all penetrations are located.

www.FPEmag.com

That serves as an immediate indicator
of the location along that fire wall,
and allows the user to pull up what
penetrations are in that area, pop
a ceiling tile and then scan the
penetration. The system will tell the
user who installed it, when it was
installed and what system it is.

After construction is complete,
when a trade contractor comes
in, the system will produce a work
order before raising a ceiling tile and
making a penetration. The contractor
will take before-and-after photos and
then scan them in so the owner will
always know who, when and what
assembly was installed. The benefit
of this approach is expected to pay
off in the many years of modifications
that will take place above the ceiling
in a facility.

Stephen A. Jones is with
McGraw-Hill Construction.

Reference:

1 “The Business Value of BIM,” McGraw Hill
Construction SmartMarket Report, McGraw Hill,
New York: 2009.
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INTRODUCTION

long history of fire safety

advances has been shown

to save lives, protect prop-

erty and minimize business

interruption losses; how-
ever, in today’s corporate culture, risk
improvement efforts may be cast aside
in favor of sustainability efforts. Property
risk managers want to earmark money
for risk improvement and loss mitigation,
while other corporate objectives may
drive executives to dedicate resources
to sustainability initiatives to improve
the corporation’s image and reduce
operating costs. The matter is further
complicated by building certification
processes, such as Leadership in Energy
and Environmental Design (LEED) devel-
oped by the U.S. Green Building Council
(USGBC) and other international cer-
tification organizations. For example,
credit for green certification may
be given for items that are difficult to
connect with sustainability (such
as a bicycle rack), but no benefit is
accrued from fire safety measures
such as automatic fire sprinkler protec-
tion systems and the use of materials
certified for their limited flammability
characteristics, which may prevent a
total loss of resources invested in build-
ing construction.

Recent studies show that risk man-
agement measures and sustainability
efforts are not necessarily mutually
exclusive.1.2 In fact, current research
demonstrates that, if a building is not
properly designed and constructed
to withstand potentially catastrophic
events due to risk factors posed by
fires, floods, earthquakes or hurricanes,
such disasters can nullify the benefits
gained from green construction. Efforts
to improve sustainability solely by
increasing energy efficiency (without
consideration of risk) have the potential
to.increase.the magnitude of risk factors
by a factor of three. Incorporating
risk mitigation measures — including
construction methods and building
materials that can improve a build-

gFrvivability as an integral part
r

of reducing lifecycle environmental
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impact - represents the next step
in making buildings durable, and
thus sustainable.

UNINTENDED CONSEQUENCES

Thus far, the focus of green building
research and development has
been on reducing the impact on the
environment; to that end, green regula-
tions and rating systems that recognize
high-performance buildings from

1

Focusing only on
improving sustain-
able aspects of
a building under
normal opera-
tion, without any
consideration for
off-normal condi-
tions that pose risks
to property, can
result in unintended
consequences and
even tragedy.

an environmental perspective have
driven the progress. The USGBC has
developed the LEED certification process
as a “green” building certification
system, providing third-party verification
that a building was designed and built
using strategies aimed at improving
performance across key metrics:
energy savings, water efficiency, CO,
emissions reduction, improved indoor
environmental quality, and stewardship
of resources and sensitivity to their
impacts throughout the world.

One common aspect of most of these
certification systems is a lack of con-
sideration for the impact of risks such

www.FPEmag.com

as fire and natural hazards on sustain-
ability. This approach could result in the
selection of materials for their insulating
properties but that are deficient in their
flammability characteristics.3 Focusing
only on improving sustainable aspects
of a building under normal operation,
without any consideration for off-normal
conditions that pose risks to property,
can result in unintended consequences
and even tragedy.

RISK FACTORS

Gritzo et al.! supplemented the tra-
ditional lifecycle carbon assessments
of buildings, taking into account risk
factors of events such as fire, wind and
flood as well as the use of mitigating
technologies such as sprinklers. The
impact of risk factors on lifecycle carbon
emission is illustrated in Figure 1. The
plot indicates the carbon emission of a
building as a function of time. The lower
curve may be considered the carbon
emissions under normal conditions and
the upper curve shows the deviation
from that due to a fire.

The carbon emission cycle can be
divided into three portions: 1) con-
struction, including manufacture of
material, transportation and equipment
usage; 2) normal operation over the
lifetime of the occupancy, i.e., pri-
marily power consumption, utilities and
maintenance if applicable; and 3)
decommissioning, including equipment
usage for demolition and transportation
for disposal. Figure 1 reflects additional
carbon emissions resulting from the fire
and subsequent reconstruction.

Gritzo et al.! defined a risk fraction,
indicating the relative importance of
carbon emissions due to risk events,
such as fire, compared to normal oper-
ation over the building’s lifetime. The
risk fraction, therefore, represents the
increase that risk factors pose to the sus-
tainability posture of a building over its
lifetime. A reduction in the risk fraction
can be achieved through effective risk
management strategies, which can
serve to reduce the fire frequency and/
or the extent of damage produced and
reconstruction required.

Fire Protection Engineering



Fire Safety: An Integral Part of Sustainability
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Figure 1. Contribution of risk factors to total lifecycle carbon emissions

This analysis was carried out for
four different occupancies: a standard
office building, an office building
with reduced operating emissions
(i.e., a “green” building), a manufac-
turing facility (where the frequency
and severity of fires are greater)
and a residential single-family home.
The results illustrate that risk factors
increase the lifecycle carbon emissions
of a standard office building on the
order of 1 to 2 percent and as much
as 14 percent for light manufacturing
facilities.1 For single-family residential
homes, the contribution of fire risk to
the total lifecycle carbon emission is
between 0.4 and 3.7 percent.2

For the standard office building
with an improved sustainability
posture achieved by reducing oper-
ating emissions, the influence of
risk factors increases nominally to
4 percent over the lifetime of the facility.
The importance of risk factors will gain
increased significance as future efforts
progress to reduce the carbon footprint
of operating facilities. The impact of a
fire in a more “sustainable” building
without consideration of risk factors,
and the need for risk management,
can result in lifetime carbon emissions
that are greater than they would be
if sustainability had never been con-
sidered in the design. This difference
is aftributed to the higher embodied
carbon emission associated with more
material and process-intensive compo-
nents used to achieve energy efficiency.

Fire Protection Engineering

In all cases, the use of automatic
fire sprinkler systems provides an order
of magnitude reduction in the fire risk
factor contribution fo lifecycle emissions.

ENVIRONMENTAL IMPACT OF
AUTOMATIC FIRE PROTECTION
SPRINKLER SYSTEMS

In addition to reducing the risk
factor contribution to lifecycle emis-
sions of a building, automatic fire
sprinklers have environmental benefits
by reducing the levels of air and water
pollution, water usage and overall fire
damage. To quantify these environ-
mental impacts, large-scale fire tests
were conducted using identically con-
structed and furnished residential living
rooms.2 In the non-sprinklered test, fire
extinguishment was achieved only by
fire service intervention, while in the
sprinklered test, a single residential
sprinkler was used to control the fire
until final extinguishment was achieved
by the fire service. In the fests, the fire
service initiated water application 10
minutes after the fire was detected.

Quantification of the environ-
mental benefit was based on
comparisons between the two tests,
including total greenhouse gas pro-
duction, quantity of water required
to extinguish the fire, quality of
water runoff, potential impact of
wastewater runoff on groundwater
and surface water, and mass of
materials requiring disposal.

www.FPEmag.com

The use of automatic fire sprinklers
reduced the peak heat release rate
from 13,200 kW to 300 kW and
reduced total energy generated by a
factor of 76. The amount of combus-
tible material consumed in the fire was
less than 3 percent in the sprinklered
test and between 62 and 95 percent in
the non-sprinklered test.

The total air emissions generated
from the sprinklered test were lower
than those from the non-sprinklered
test. Of the 123 species analyzed
in the air emissions, only 76 were
detected in either the sprinklered or
non-sprinklered tests. Of the species
detected, the ratio of non-sprinklered
to sprinklered levels for 24 of the
species was in excess of 10:1. Eleven
were detected at a ratio in excess of
50:1, and of those, six were detected
at a ratio in excess of 100:1. The
remaining species were detected at
the same order of magnitude. The use
of automatic fire sprinklers reduced
the greenhouse gas emissions — con-
sisting of carbon dioxide, methane
and nitrous oxide — reported as equiv-
alent mass of carbon dioxide, by
Q7.8 percent.

Comparing the water usage
between the two tests, it was found
that, in order to extinguish the fire,
the combination of sprinkler and
hose stream discharge from the fire-
fighters for final extinguishment
was 50 percent less than the hose
stream alone. Extrapolation to a
full-size house indicated that the
reduction in water usage achieved
by using sprinklers could be as much
as 91 percent.

A new study independently con-
firmed this result, stating that the
increase in water usage!in full-size
homes without sprinkler protection
can be as much as 1,200 percent.4
Furthermore, fewer persistent pollutants,
such as heavy metals, and fewer solids
were detected in the wastewater
sample from the sprinklered test com-
pared to that of the non-sprinklered test.
The pH value of the non-sprinklered test

wastewater exceeded the allowable
discharge range of 5.5 ired
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ronmental agencies and
was four orders of magnitude higher
in alkalinity than the wastewater from
the sprinklered test.. The non-sprin-
klered test wastewater represents a
serious environmental concern.

Analysis of the solid waste samples
indicated that the ash/charred mate-
rials from neither the sprinklered nor
the non-sprinklered test would be
considered “hazardous waste,” and
that the wastes are not anticipated
to significantly leach once disposed
of in landfills.

In the sprinklered room, flashover
never occurred; however, in the non-
sprinklered test, flashover occurred
at approximately five minutes after
ignition. The occurrence of flashover
prior to fire service intervention is
an indication that the fire would
have propagated to adjacent rooms,
resulting in greater production of green-
house gases, greater water demand
to extinguish the fire, and additional
materials to be disposed of in landfills.
However, in the sprinklered test where
the fire was confined to the area of
origin, the damage, greenhouse gas
production and water consumption
represent maximum values inde-
pendent of additional rooms.

The greater fire damage in the non-
sprinklered test has a direct impact on
the carbon emissions of the building.
This is due to the embodied carbon
associated with the building materials
necessary for reconstruction and that
associated with the manufacture of
furnishings and contents.

CARBON FOOTPRINT
OF AUTOMATIC FIRE
PROTECTION SYSTEMS

The manufacture and installation
of an automatic fire protection system
is not a “carbon zero” process and
thus a potential concern regarding
sprinklers being considered
sustainable. Although, to date, no
cradle-to-grave analysis of an auto-
matic fire sprinkler system has been
conducted, an order-of-magnitude
evaluation can be made by noting
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that the major carbon emission con-
tribution is associated with the steel
pipe. The carbon dioxide emissions
associated with the manufacture of
steel pipe is known. Buchanan and
Honey state that, for steel pipes, the
carbon dioxide emissions incorporate
“the energy required to make the
machines that make the machines.”é
For steel pipes, the carbon emissions
are reported as 1.96 kg C/kg steel;
the equivalent carbon dioxide value
would be 7.2 kg CO,/kg steel.s

Making the assumption that for an
industrial occupancy the typical
sprinkler system consists of a 3 in.
(80 mm), schedule 10 (3 mm thick)
steel pipe, the weight per unit length
is 6.44 kg/m.7.8 A 3 m (10 ft.) length
of pipe is necessary for a 9.29 m?2
(100 ft.2) coverage area; thus, there
would be 2.11 kg steel per square
meter protected. Based on these values,
the carbon emission contribution of
a sprinkler system in an industrial
occupancy is 15.2 kg CO,/m2. For
office buildings and manufacturing
facilities, the total carbon emission of
the building, over a 40- to 60-year
lifetime, can range between 2,000
and 4,500 kg CO,/m2?;1 therefore,
the installation of a sprinkler system
would result in a 0.34 to 0.76 percent
increase in total carbon emissions.

Although this analysis neglects the
carbon emissions associated with the
sprinklers, sprinkler risers, pumps, fit-
tings, etc., the analysis was based
on the partially offsetting assumption
that the steel pipe manufacturing was
achieved with machines operating
only on fossil fuels.5 This is a conser-
vative assumption, since many current
manufacturing processes use
sustainable practices that reduce
reliance on fossil fuels.

For residential occupancies,
a similar analysis can be con-
ducted assuming a 1 in. (25 mm)
diameter, schedule 10 (2.8 mm thick
pipe and would result in a carbon
emission contribution from the sprinkler
system of 4.91 kg CO,/m2.9 Based
on 1998 and 2008 U.S. census data,
the average single-family home was

www.FPEmag.com

164 m2 (1,765 t.2); thus, for a typical
home, the sprinkler system will add
806 kg CO,. This would result in
an increase of 0.29 percent to fotal
carbon emission over the building’s
lifetime, i.e., 278,000 kg CO,.2

It should be noted that for resi-
dential homes, plastic pipe would be
more typical than steel pipe. A recent
study indicates that the carbon dioxide
emission of a plastic pipe is between
63 and 80 percent lower than that of
a steel pipe.10 Therefore, the carbon
emission of a residential sprinkler
system is equivalent to the carbon
dioxide emission from the combustion
of 18 to 33 gallons (68 to 125 liters)
of gasoline. [

Christopher Wieczorek is with
FM Global.
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The Power of Choice.

As a facilities manager, the last thing you need to hear is that
there are no alternatives. With Farenhyt, that won’t happen.
You don’t need to get installation and service from a single
source. Instead, you choose the system that’s right for your
needs — from the Farenhyt ESD of your choice.

Rise above and enjoy a higher
degree of fire protection.
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ALARM, TROUBLE
AND SUPERVISORY-

Degrees of conditions,
signals and responses

Setting Standards for Excellence
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hould a carbon monoxide
condition resultin an alarm
signal or in a supervisory
signal? The answer is:
It depends.

Combined, NFPA 721 and
NFPA 7202 address a full range of
signaling systems, from simple smoke
or carbon monoxide alarms, to basic
fire alarm systems, to complex emer-
gency communications systems for
many types of hazards and risks.
System designers and authorities
having jurisdiction often question
whether a certain event should trig-
ger an “alarm” or a “supervisory”

signal. Too often, users of NFPA 72
and NFPA 720 get caught up in try-
ing fo categorize a signal rather than
focusing on what needs to be done
with that signal.

In the past, fire alarm terminol-
ogy was fairly simple. An alarm
meant “a warning of fire danger.”3
A trouble signal was an indication
that some part of the fire alarm
system was broken or off-normal.
A supervisory signal was used to
indicate that some other protec-
tion system, monitored by the fire
alarm system, was off-normal.
Supervisory signals were used to

indicate when sprinkler valves were
closed or when a suppression sys-
tem releasing panel was disabled.
At a protected premise, a fire alarm
almost always resulted in occupant
notification and the intended evacu-
ation of the building or area.

Some fire alarm systems monitor
sprinkler systems in large storage
occupancies where those systems
may have few or no other common
fire alarm system features. For a
variety of reasons, many of these
systems do not require in-building,
general occupant notification. They
may only signal at an on-site control

Fire Protection Engineering
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unit or annunciator and at an off-
premises supervising station or fire
department dispatcher. This type of
signaling was one of the first rec-
ognitions that there are degrees of
“danger” conditions requiring dif-
ferent responses.4

In the 2007 edition of NFPA 72,
the definition of “alarm” was
changed by dropping the word
“fire” so that it reads: “a warn-
ing of danger.”5 This was done as
the code began to branch out to
address signaling system use for
many different types of hazards.
In 2007, a new annex was added
to address emergency communi-
cations systems, including mass
notification systems. In 2010, the
emergency communications systems
annex evolved into Chapter 24
of NFPA 72.

The development of the first edi-
tion of NFPA 720, released in 1998
as a recommended practice, brought
about a new type of alarm signal: “A
signal indicating a concentration of
carbon monoxide that could pose a
risk to the life safety of the occupants
in the family living unit, requiring
immediate action.” NFPA 720 did
not define a carbon monoxide super-
visory signal and did not formally
define any degrees of response other
than “immediate action.” However,
paragraph 1-2.1 did note that the
purpose was to provide a warning
of the presence of carbon monoxide
to “allow occupants to either escape
or take other appropriate action.”
The 2009 edition added a defini-
tion for supervisory signal: “A signal
indicating the need for action in con-
nection with a pre-alarm condition,
or in connection with the supervision
of protected premises carbon mon-
oxide safety functions or equipment,
or the maintenance features of
related systems.”

The changes to NFPA 72 and
NFPA 720 are recognitions that
there are varying degrees of
“conditions” that require varying
degrees of “response” that are initi-
ated by various types of “signals.”

CONDITION
A situation, environmental
state, or equipment state.

SIGNAL
A discrete message or
status indication
communicated by electrical
or other means.

RESPONSE
Actions or changes of state
performed upon
the receipt of a signal.

NORMAL
CONDITION

SUPERVISORY . SUPERVISORY . SUPERVISORY
CONDITION e SIGNAL e RESPONSE
TROUBLE . TROUBLE o~ TROUBLE
CONDITION " SIGNAL - RESPONSE
RETURN TO NORMAL RESTORATION
CONDITION - SIGNAL

Figure 1. Condition — Signal — Response Model

NFPA 72 and NFPA 720 do not
dictate specific responses. Instead,
they are standards that facilitate
the gathering of information about
conditions and the communication
of that information in a way that
can be used to affect the needed
response. The response, action or
service that is needed for a given
condition must be specified by the
system designer in consultation with
all stakeholders. Under the simplest
circumstances, the response may be
pre-defined by other governing laws,
codes or standards.

Proposals have been processed
for the 2013 edition of NFPA 72
that would formally define condition,
signal and response, along with sev-
eral sub-definitions. Though still in
the development process, Figure 1
shows a working model.¢

In addition to the sub-definitions
shown in Figure 1, there might be
additional defined terms such as
“Fire Alarm Signal,” “Evacuation
Signal,” “Guard’s Tour Signal,”
“Delinquency Signal” and
“Carbon Monoxide Alarm Signal.”
Introduction of this model into

NFPA 72 is intended to help focus
designers and users on the response
that is needed for a given condition
and to demonstrate that there are a
variety of ways that signaling systems
can be used to convey meaning-
ful information to the correct target
audiences. In fact, NFPA 72 will not
define all possible conditions, sig-
nals and responses that a signaling
system might manage. For example,
a runaway chemical reaction might
produce a detectable overheat con-
dition. There is no need to define
an overheat condition, signal and
response. Similarly, is it necessary to
define a sprinkler waterflow condi-
tion, signal and response?

The need for this model, and
the need for several discrete cat-
egories of condition, signal and
response, also is driven by product
ergonomics, development and list-
ing. Currently, system control units
are designed and listed to produce
alarm, trouble and supervisory sig-
nals. Every attached initiating device
must trigger one of these three stan-
dard responses at the control unit
interface. If an initiating device is
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Alarm, Trouble and Supervisory — Degrees of conditions, signals and responses

intended to result in an alarm signal,
the panel response must include a
unique audible alert signal.

As of the 2010 edition of
NFPA 72, the audible alert signal
can be the same used to indicate
trouble conditions and supervisory
conditions, provided that the signals
are distinguishable by some other
means, such as visual indicators
(LEDs). (Prior to the 2010 edition,
the panel would have to have an
audible alarm alert signal that was
distinct, while trouble and super-
visory conditions could trigger a
different, but common audible sig-
nal.) The code was changed, in part,
because the intent is to get someone
to pay attention to the control unit
and to investigate the signal.

As different types of alarm,
trouble and supervisory condi-
tions, signals and responses are
being introduced, it is not practi-
cal or ergonomic to require unique
audible alerts for each. If a control
unit experiences a fault, the control
unit may signal trouble by sounding
the common local audible attention
signal and by lighting a yellow LED
labeled “trouble.” A separate LED
(yellow or amber) is commonly used
for supervisory signals along with
the common audible alert signal.

While most control units use
the “three LED” method for signal
distinction — along with green for
normal — it is not required. Some have
a pre-alarm LED or two or more alarm
level LEDs. A unit could use a text
display to provide the visual informa-
tion in lieu of LEDs. The use of text
displays creates greater opportunity
for distinction of the various types of
conditions, signals and responses.
However, the use of three to five
LEDs on a display has the advantage
of providing a quick visual indica-
tion of the potential importance of
the incoming signal. This can be
very important during the manage-
ment of actual emergencies.

For example, during a fire, as
smoke and heat spread (conditions),
additional initiating devices activate

and cause the audible alert on the
panel to resound, even if it had
been silenced. It will also resound
as new faults are introduced by cir-
cuits being attacked by the fire and
for incoming supervisory signals
from fire pumps starting and valves
being operated to control water. In

T a——

There have been
cases where
signals have been
ignored or missed
because of
complex and
confusing interface
ergonomics.

 S—

a fire emergency, this resound might
happen hundreds of times, which
causes the person at the panel to
be nearly continuously assaulted
by the audible alert signal. While
a text display can convey a richer
message, having a simple three to
five LED display indicating the level
of an incoming signal can be an
important ergonomic simplification.

So, should a carbon monox-
ide condition result in an alarm
signal or in a supervisory signal?
The answer still is: it depends. For
example, in a residential home or
apartment where occupants might
be sleeping, if a carbon mon-
oxide condition is detected, the
desired response is to immediately
alert the occupants so that they
can take appropriate actions —
evacuate or ventilate the space and
correct whatever caused the condi-
tion. In that case, the signal should
be classified as an alarm signal as
it is intended to indicate that a dan-
gerous condition exists. If a carbon

monoxide condition is detected in
a parking garage, the required
response might only be to activate
a ventilation system. There might be
no other signal.

If the condition is not corrected or
worsens, a signal might be used to
alert maintenance staff that repairs
are needed to the ventilation system
or to investigate why the CO levels
were not reduced by the ventilation
system. The conditions being used to
trigger these signals and responses
are levels of CO that are not an
immediate threat to occupants.
Therefore, these signals might be
categorized as either supervisory or
as pre-alarm. Less emphasis needs
to be placed on the category and
more emphasis needs to be placed
on ensuring the correct response.

There have been cases where sig-
nals have been ignored or missed
because of complex and confusing
interface ergonomics. The proposed
condition, signal or response model
does not dictate any new control
unit interface or means for alert-
ing users or occupants. However, it
does define a framework for panel
designers, system designers and
even for the NFPA 72 technical com-
mittees to use as systems evolve and
increase in complexity. ]
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Gamewell-FC| — American Trusted

Gamewell-FCI invented the first commercial fire alarm system over 150 years ago.
Today, we continue to develop the most innovative technologies to protect lives and
property. Our mission?! To provide you with the best fire alarm and mass notification
solutions for today’s ever-changing world.

The E3 Series® from Gamewell-FCl is the most sophisticated and customizable
combination fire safety and emergency communication system available. Using

a combination system is not only recommended but also offers a cost effective
advantage. Built around innovative, proven technology, the E3 System® represents
the future of fire alarm control, assisted voice evacuation and mass notification.

Buy with confidence - Buy Gamewell-FCI.

Cutting edge technology backed by a 150-year tradition of excellence.

Visit www.gamewell-fci.com for more information on our

Mass Notification Solutions. Gamewell-FCI - Assembled in the U.S.A. ST
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RESOURCES

UPCOMING EVENTS

November 14-17, 2011
Exploring the Mega-fire Reality 2011,
A Forest Ecology and Management
Conference

Tallahassee, FL, USA

Info: www.megafirereality.com

March 6-9, 2012

Suppression, Detection and Signaling
Research and Applications — A Technical
Working Conference (SUPDET 2012)
Phoenix, AZ, USA

Info: www.nfpa.org/Foundation

March 14-16, 2012

5th International Symposium on Tunnel
Safety and Security

New York, NY, USA

Info: www.istss.se

BRAINTEASER

Problem

May 13-16, 2012

7th International Conference on Wood
and Fire Safety

Strbské Pleso, Slovakia

Info: michaela.colonova@fsi.uniza.sk

June 6-8, 2012

7th International Conference on Structures
in Fire (SiF'12)

Zurich, Switzerland

Info: http://wwwi.structuresinfire.
com/

June 11-14, 2012

2012 NFPA Conference & Expo
Las Vegas, NV, USA

Info: www.nfpa.org

September 19-21, 2012
Human Behaviour in Fire 2012 —

5th International Symposium
Cambridge, England

Info: www.intersciencecomms.co.uk

September 27-28, 2012

2nd International Conference on Fires
in Vehicles (FIVE)

Chicago, IL, USA

Info: www.firesinvehicles.com

October 14-19, 2012

2012 Annual Meeting: Professional
Development Conference and Exposition
Savannah, GA, USA

Info: www.sfpe.org/Education.aspx

June 24-26, 2013

Interflam 2013

London, England

Info: www.intersciencecomms.co.uk

Problem/Solution

Solution to Last Issue’s

wo cars are drag racing.

The track length is 0.5 km.
The first car accelerates

Brainteaser

lodine-131 has a half-life of 8.0 days. If someone has
one gram of lodine-131, how long will it take before the

mass decreases to 0.33 grams?

to a speed of 100 km/hr in

i i GG et e e For radioactive decay, the relationship of the quantity

. . at time ¢ and the initial quantity is as follows:
speed until the conclusion of the

~tin (2)/,1/?
N(t)=NOe

race. The second car accelerates
to a speed of 120 km/hr in

10 seconds, then maintains this Where 1,,,is the half-life, N(z) is the quantity at time ¢, and

speed until the end of the race. N, is the initial quantity. Substituting:

Which car won the race? ~1x0.69/g

0.33g=1gxe

Solving for #, it will take 12.9 days before the one gram
mass of lodine-131 decays to 0.33 grams.
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THE FUTURE OF OPTICAL FLAME DETECTION

JUST GOT BIGGER AND BRIGHTER

introducing ... the new Trueflame 300

Trueflame 300 Optical Flame Detection

Provides all the benefits of our Trueflame visual detection technology,

with greater sensitivity, and a wider field of view ... at a much lower
cost.

We're making Flame Detection more affordable for applications that

=] — require fast response under the harshest of conditions ... without
— nuisance alarms.
M l [: R [] PA [: K [] ETE C“ U N MICROPACK Detection (Americas) Inc

1227 Lakecrest Court, Fort Collins, Colorado 80526
Voice: 970 377 2230 | Fax: 970 377 2273

Email: info@micropackamericas.com | www.micropackamericas.com
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BETE FOG NOZZLE, INC.

Bete Fog Spray Nozzle
Solutions

BETE Fog Nozzle, Inc.

50 Greenfield St.,

Greenfield, MA 01301
413.772.0846
www.bete.com/fireprotection

What is the most effective design of
a fixed fire protection system2 In general
terms, this is a difficult — in fact, impos-
sible — question to answer, because
it depends on exactly what's being
protected. It is easy to appreciate that
an off-shore oil platform, for example,
presents a very different problem than a
restaurant kitchen.

But whatever the application, there
is one device that is not only part of the
protection system, but that almost always
plays a critical role. The right design of
this device can mean the difference
between poor and highly effective perfor-
mance, yet it is often taken for granted.
This device is the spray nozzle.

BETE Fire Protection
Nozzle Experience

Since our inception in 1950, we have
been recognized as an expert in the fire
protection industry. Our high-performance
nozzles continue fo be the premier choice
for offshore drilling and production
platforms; petroleum storage and transfer

stations; LNG tanks; and a wide variety of
industrial and commercial applications.

Product Performance

Our wide range of fire protection noz-
zles meet industry approvals (U.S. Coast
Guard, Factory Mutual System, Under-
writers Laboratories and Lloyd's Register)
and are considered to be the standard for
critical spraying applications. We take
advantage of the latest developments in
materials technology and continue to work
with companies to create the most efficient
fire protection nozzles.

Engineering Expertise
Our proven success is a result of

our ability to find creative solutions to dif-
ficult spraying challenges. Our applications
engineers can apply their years of expertise
to recommend a nozzle design to deliver the
specific spray performance necessary for
your fire protection requirements. Our state-
of-the-art spray laboratory is designed to
provide a wide range of testing capabilities
to accommodate emerging industry trends.

NOTIFIER® BY HONEYWELL

General Motors R&D Faci

General Motors (GM) expanded its
engine testing facilities in Indianapolis,
Indiana, to house an additional nine test
cells. To avoid specifying individual systems
for fire alarm, engine test cell fire suppres-
sion, hazardous gas detection, medical

@ NoTIFIER’

by Honeywell

NOTIFIER

12 Clintonville Road
Northford, CT 06472
203.484.7161
www.notifier.com

lity
emergencies, digital voice command (DVC)
and emergency weather monitoring, the
plant tied everything to one central network
controlled by a NOTIFIER NFS-3030
fire alarm panel sealed inside a NEMA
type 12 enclosure. The entire system was
designed and built by 3S Incorporated of
Harrison, Ohio.

Throughout the building, blue, wall-

mounted LEDs indicate the location of medi-

cal emergency pushbuttons. When a button
is depressed, blue strobe lights actuate and
a pre-programmed voice announcement is
made over the network’s speakers, indicat-
ing the location of a medical emergency,
while the system simultaneously summons
an ambulance via a third-party central
monitoring station.

The facility's test cells are equipped with
a water mist system, activated by flame
and heat detectors, all tied to the network.
The NFS-3030 also monitors flow and
tamper switches of the automatic sprinklers
in each test cell.

To protect operators from abnormal
emissions during gasoline and diesel
engine tests, the network includes hazard-
ous gas defection systems from Honeywell
Analytics used to sense carbon monoxide
(CO), gaseous hydrocarbons and refriger-
ants. The network also monitors critical
exhaust ventilation systems to ensure they
remain in operation.

The weather monitoring is outsourced.
When the vendor spots a major weather
event within seven miles of the facility,
they simply call a number to trigger the
NFS-3030 control panel to declare a
weather emergency. Amber strobe lights
will be activated while a digitally record-
ed voice announcement goes through the
system’s speakers, telling plant personnel
to take shelter.

The GM Indianapolis plant has three
NOTIFIER ONYXWorks graphic worksta-
tions that report on the network’s status and
events. The ONYXWorks systems include
monitored pointof-use bypass switches for
use when a sysfem requires maintenance or
needs to be temporarily inhibited to allow
welding to be done within the test cells.
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BEST IN CLASS

e Perfect for small and mid-sized applications
e Easy to install, service and troubleshoot

e Innovative and cost-effective products

e Direct access to information and support

¢ Non-proprietary; available at most
low-voltage distributors

* Free training program - locally available

@) Fire-LTe ALarms
by Honeywell

www.firelite.com e (203) 484-7161

Addressable

Fire Alarm Control Panels Audio Command

Centers

Communicators

Speakers

L Initiating and Strobes .

Devices
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THE PROTECTOWIRE CO., INC.

H Us
LISTED

The Protectowire Co., Inc.
40 Grissom Rd.,

Plymouth, MA 02360
781.826.3878
www.protectowire.com

The Protectowire FiberSystem 8000 has
been designed for use as a linear heat detec-
tion system using state-of-the-art fiber optic
sensing technology. The system consists of Type
PFS Fiber Optic Sensor Cables that are immune
to RFI/EMI (Radio Frequency Interference and
Electro-Magnetic Interference) and are directly
connected to the PTS Controllers with related
software. The PTS Series Controllers can be
configured for various alarm criteria including
Rate of Rise, Temperature Differential and High
Temperature thresholds and can be connected
to an approved fire alarm control panel using
relay inputs and outputs. The system is specifi-
cally designed for high risk commercial and
industrial hazards that demand high reliability
and customized system features.

Protectowire’s distributed temperature mea-
surement is based on the proven Raman-Optical
Time-Domain-Reflectometry (OTDR) technique.
An optical laser pulse propagating through
the sensor fiber gets scattered light back to the
transmitting end, where it is analyzed using a
patented code sequence measurement concept.

Fiber-Optic Linear Heat Detection Systems for Special Hazard Applications

The backscattered light is spread across a
range of wavelengths. Some of these wave-
lengths are affected by temperature changes,
while others are immune. By very accurately
measuring the difference in the signal inten-
sity of the backscattered light, an accurate
temperature measurement can be made. This
enables the FiberSystem PTS Controller to
provide an exact location of a fire or hot spot
anywhere along the sensor’s length. Tempera-
tures are recorded as a continuous profile.
The system is also capable of providing
graphical representation of the fire size and
direction of fire spread based upon the length
of sensor in alarm mode.

Recently installed applications include com-
muter rail platforms, archival buildings, cable
trays, roadway tunnels and inflatable structures.

For additional information, contact The
Protectowire Co., Inc., 40 Grissom Road,
Plymouth, MA, USA 02360 Ph. 781.826.3878
Fax: 781.826.2045 or sales@protectowire.com.

JOIN US FOR A FREE LIVE WEBINAR!

Mass Notification

Getting It Right the First Time

Do you hesitate in targeting jobs that require integrated Giant Voice communications?
Are you comfortable with integrating both wide area and distributed recipient communications into your
Emergency Communication Solution?

You understand the importance of emergency preparedness, now it's time to become familiar with the
specifics of Mass Notification. In this session we will explain the critical changes and requirements of Chapter
24 of NFPA 72-2010. We will cover the specific standards that dictate the design, operation and interfaces
required for Mass Notification as outlined by the Department of Defense’s UFC 4-021-01 document.

New technologies have been developed to deter and respond to emerging threats more effectively.
Join us to find out more about this important topic and how these changes could affect you.

N

Gamewell

A
Sponsored by El

FIRE CONTROL
INSTRUMENTS

by Honeywell

Presenters:

FIRE PROTECTION L]

Presented by Englneerlng

To register, visit http://www.fpemag.com/gamewell-fci
This free webinar will be available after November 16 in the webinar archive at www.hpac.com/webinars

John Stofa - Northeast Regional Sales Manager
Mike Madden - National Sales Manager

Wednesday, November 16, 2011 —2 pm ET

Earn CEUs: The Society of Fire Protection Engineers will award attendees 0.1 CEUs for participating in the entire webinar.
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EFFICIENCY

effi-cien-cy [ih-fish-uhn-see]
—noun, plural -cies

1. The state or quality of being efficient; competency in performance.

2. Accomplishment of or ability to accomplish a job with a minimum expenditure of time
and effort.!

3. Using quality products that provide a low life-cycle cost including ease of maintenance,
low cost repair kits, high test reliability, superior corrosion resistant materials, from a
company that provides excellent customer service and technical support, on-time
delivery at competitive prices.?

e/ WBR Building Risers simplify
the transition from the underground
water main to the fire sprinkler
system inside the building

Sizes: 4", 6" and 8"

<> UL® Listed & ULC® Listed Approvals

< Simplifies installations and
reduces costs

Model Series 350 Backflow Preventers
provide the maximum protection with
the lowest pressure loss. Designed

for long life with the easiest and least
expensive maintenance in the industry

2 Made from corrosion resistant | 2 Available in a variety of sizes and
300 Series Stainless Steel l configurations, including detector
assemblies

< Inlet: Push-on joint AWWA G900

< Flanged or Grooved with coupling
and test cap

> Patented Compound Check offers low
head loss and simplified maintenance

<> Short lay length
< ldeal for retrofit or replacement

< CSA?® Gertified, C-UL® Classified,
UL® Classified, FM® Approved

> Approved by the Foundation for
Cross-Connection Gontrol and
Hydraulic Research at the
University of Southern Galifornia

Building Riser

! Definition by www.dictionary.com
2 Definition by Wilkins, a ZURN company

a z*u_g company

Customer Service Representatives are available Monday through Friday 5:30 am to 5:00 pm PST.
Call 877-222-5356 or 805-226-6297, info@zurnwilkins.com or visit us online at www.zurn.com
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PRODUCTS # LITERATURE

Firefighter Telephone System

Silent Knight has expanded its portfolio of
Farenhyt fire alarm systems with the release
of a new high-capacity firefighter telephone
system. The IFP-FFT can support up to
72 telephone connections with as many as
10 phones in use at one time, and has been
designed fo operate on a single loop of
standard wire fo reduce expenses and simplify
installation. Ideal for high-rise buildings and
large facilities in regions that require firefighter
telephone systems.
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www.farenhyt.com
—Silent Knight

Voltage Sensing Relay and Timer

The Voltage Sensing Relay and
Timer (VSRT), a new product in the
FlexMod™ line, helps prevent dead
batteries in emergency vehicles. The
VSRT conserves the starting power
of a vehicle battery by shutting off
auxiliary loads when either starting
voltage drops to a low level, or a pre-set timer times out; it alerts the
vehicle operator when starting voltage is low and then cuts off any
non-essential loads, such as air conditioning or exterior lighting, thus
conserving power fo start.

www.colehersee.com
—Cole Hersee Co.

Corrosion Inhibiting System

Potter Electric Signal Company, LLC, and
General Air Products have teamed up to offer
a nitrogen generator specifically designed for
use in fire profection sprinkler systems to slow
the oxygen corrosion process by filling system
piping with 95% to 99% pure, dry nitrogen. The
Potter Nitrogen Generator is a pre-engineered,
turnkey system ready fo connect to a new or
exisfing system and includes everything needed
to operate at peak efficiency.

"

www.pottersignal.com
—Potter Electric Signal Co., LLC

Fire Protection Engineering
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Woater Mist Fire Protection

The HIFOG System with a SPU-6 Sprinkler
Pump Unit has passed a seismic qualifying
test. The test demonstrated that the
7,500-pound system can withstand the
effects of an earthquake of up to 1G
of force and continue operating. HI-FOG
water mist fire protection uses high
pressure to force pure, potable
water through specially designed
and patented sprinklers. The small
droplets vaporize fast, absorbing
heat efficiently and facilitating a
safe evacuation of occupants.

www.marioff.com
—Marioff North America

LOC Emergency Communications

Gamewell-FCl  has expanded its
emergency communications systems
capabilities with a second  version
of its Local Operator Console (LOC)
used fo remotely control emergency
messaging and system operation. The
new LOCTEL version offers a lower
cost alternative that also meets the mass
notification requirements of LOCs as mandated by the U.S. Department
of Defense in its Unified Facilities Criteria (UFC) document 4021-1. A
telephone and 16 programmable switches allow this LOC-TEL to direct pre-
recorded and live voice messages to any designated area within a facility.

www.gamewell-fci.com
—Gamewell-FCI

Industrial Inspection Camera

The SeeSnake nanoReel N85S industrial inspection camera
system is used for ultra-small diameter lines ranging from
% to 2 inches, and has the ability to make tight turns for
specialized applications. The lightweight, compact drain
inspection camera system allows users to push cable
distances of up to 85 feet. At 9% pounds, the portable
nanoReel inspection camera system can be transported
to and from jobsites, making it suitable for inspecting boiler tubes,
supply lines, sprinkler systems and a wide array of specialty applications.

www.ridgid.com
—Ridgid
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VESDA ECO

by 4p xtralis-

Battery Rooms + Utility Tunnel + Parking Garage + Cold Storage

o~ AIR FLOW I~
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« Better detection and protection
« Lower initial installation costs by 25% - 46%
« Lower operating and maintenance costs by 50% - 76%

« Survives harsh and variable environments

24 /7 active detection

o4
To learn more about VESDA ECO, visit Best in Detection
: Contrals, Devices,
www.xtralis.com /vesda-eco or contact and Sensors

Award

us at 800-229-4434 or /81-740-2223.




PRODUCTS # LITERATURE

Combo Fire/CO Detection

The new Advanced Multi-Criteria Fire/CO
Defector (AMCF/CQ) provides a cost-effective
solution for the growing commercial market
that requires carbon monoxide (CO) detection

in addition to traditional fire detection. The
AMCF/CO works with the new System Sensor
B200S addressable sounder base. The B200S
produces both Temp 3 and Temp 4 patterns for fire
and CO alarms - which are synchronized across all

sounder bases. And, for evacuation signaling, the sounder base can act
as part of the system - fully synchronized to other System Sensor horns
and horn strobes in the facility.

www.systemsensor.com
—System Sensor

Aquatherm Red Pipe

Recognized internationally for years, and
formally known as Aquatherm FireStop
Fusiolen® PPR, Aquatherm Red Pipe is now
available in the North American market
through Red Pipe Industries. The fire protection
product has been approved by FM Global for
use in wet pipe automatic sprinkler systems
in light hazard occupancies. The highly
engineered polypropylene-random  (PP-R)
pressure pipe has FM approval in the FM
1635 class (No. 3036285 and belongs to

the Aquatherm family of PPR piping systems.

www.rpi-na.com
—Red Pipe Industries

Relief Valves

Model RV-1 Relief Valves are factory-
assembled and fully trimmed valve
arrangements. Pilotcontrolled, the
Model RV-1 Valve maintains a
relatively constant system pressure at the pump discharge as flow
demands change. UL Listed and FM Approved, Model RV-1 Relief
Valves feature stainless steel trim tubing and a ceramic enamel-coated
valve interior. They use a single-moving part in the diaphragm chamber
and are available in sizes 2 through 8 inch in both globe and
angle configurations.

www.tycofsbp.com

—Tyco Fire Protection Products

Fire Protection Engineering

www.FPEmag.com

Infernet-Ready Fire Alarm Sysfem

SimplexGrinnell infroduces the
Simplex 4100ES (eServices|
Fire Alarm System - a next-
generation, Internef-ready,
life-safety platform featuring
advanced  technology  that
can improve serviceability
and operational efficiency while reducing costs over the life of the
system. The 4100ES system provides added processing power, simpler
insfallation and  serviceability features that include remote service
diagnostics, remote program downloads over a customer’s IT network,
and mass storage of vital system data right within the 4100ES panel.

www.simplexgrinnell.com
—SimplexGrinnell

Hand Held Hose Units
Designed for applications that demand
dependable firefighting equipment for ACAF

Class A and Class B fires, this quick Sv'—_u'l'r'r'n- Al
response compressed air foam (CAF)
fire hose unit will produce CAF quickly
and efficiently. With a hose stream of
35 feet, CAF may be applied to the fire
from a safe distance. Features include an
expansion rafio up to 15 to 1, stainless
steel construction, and frames that are
painted with an industrial finish. Ideal for
offshore applications.

www.acafsystems.net
—ACAF Systems, Inc.

Concealed Sidewall Sprinkler

The new VK680 commercial “flat plate concealed,”
extended coverage, horizontal sidewall sprinkler
provides the advantages of an extended coverage
sprinkler along with the enhanced aesthetics of a
flat concealed cover plate. The VK680 is cULus
Listed for light hazard occupancies; has a 3/4-inch ’
NPT thread size; a K factor of 8.0; a temperature

rating of 165F; can be installed up to 12 inches

below the ceiling; and features a compact design, with a total length
of 2 inches, allowing for easier installation in tight wall spaces.

|
i

www.vikinggroupinc.com
—Viking Corp.
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Waterless clean agent PROINERT® CYBERCAT® PRECISE® & INTEGRATED
fire suppression with Inert gas system Comprehensive line of SIGNIF/RE™ VOICE
IMPULSE with unique patented intelligent fire alarm Event management graphics EV.AC.UATI ON
TECHNOLOGY™ flow control valve control systems and video smoke detection Intelligent fire alarm systems

Fike systems are trusted around the world. In addition to our well
known clean agent product line, we offer a complete fire alarm system
with the flexibility to meet a variety of application needs. And we have

application experts in key regions to provide fast, responsive service.

e INNOVATIVE, RELIABLE WATERLESS FIRE SUPPRESSION
o STATE-OF-THE-ART FIRE ALARM TECHNOLOGY

e FAST, RESPONSIVE SERVICE

e MARKET, CODES AND LEGISLATION EXPERTISE

e SOLUTIONS THAT PROTECT YOUR BOTTOM LINE

THERE ARE MANY REASONS TO CHOOSE FIKE WWW.FIKE.COM
FOR ALL YOUR FIRE PROTECTION APPLICATIONS. 1-866-758-6004

Fike
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Fire Protection

ENGINEERS

KOFFEL

ASSOCIATES

Us, Working For You

Since 1986, we've been meeting our clients' needs with focus and
innovation. As our client, you get the best of both worlds—the best of
a large and a small company. You'll receive the superior fire protection
and life safety engineering design and consulting services you would
expect from the industry's renowned authority on codes and
standards, delivered in a uniquely responsive and personal package.

OUR SERVICES
CONSULTING

code consulting engineering analysis surveys

DESIGN & CONSTRUCTION ADMINISTRATION

systems design construction administration support

CODES & STANDARDS DEVELOPMENT

participation on code committees client advocacy

SEMINAR DEVELOPMENT & TRAINING

md/dc metro-area training national & worldwide training

PRODUCT TESTING & EVALUATION / REPRESENTATION

risk analysis product development support representation

CORPORATE LITIGATION SUPPORT

expert witness testimony case support research

We are

your

direct line

to an

expert.

EXPERTLY ENGINEERING SAFETY FROM FIRE

AEESSS—" 8815 Centre Park Drive 7 Suite 200 / Columbia, MD 21045 / 410-750-2246

www.koffel.com



A greatidea Is
Dften the gateway
[0 true Innovation.

In 1881 when Robert Edwards invented the electric
alarm bell, he began a tradition of innovation that would
chart the course of fire protection for the next 130 years.
Today the company that bears his name draws on this
rich legacy of inventiveness, and benefits from new alli-
ances established with one underlying goal: uncompro-
mised excellence.

From pioneering work in multisensor detection to break-
throughs in emergency signaling, the Edwards vision is
why we are among the fastest growing building systems
providers today. It’s also why, with more than a century
of solid growth behind us, you can put your trust in the
Edwards name.

Find out how. Contact your local Edwards representative
...and see what’s possible now.

J—

 —

(EEWARIE=

A UTC Fire & Security Company

Edwarcdls

EST ViGILANT" DUKANE"
Signaling”

,,,,,,,,,,,,,,,,,,,,,,,,, Fire s Lite s Commercial Sound Technology

Mass Notification ¢ Smoke Detection e Graphical Monitoring and  Control  »  Instant  Messaging
e Aspirating Smoke Detectors # Industrial Signaling ¢ Voice Evacuation ¢ Smoke Control e Fire
Suppression * Intercom ¢ Timekeeping ¢ CO Detection ¢ Heat Detection ¢ Audible & Visible Signaling
e \oicemail Messaging ® Duct Smoke Detection e Giant Voice ¢ Electronic Signage ¢ Area of Rescue



