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Abstract

The problem addressed by this research was that the Novato Fire Protection District (NFPD) had
not identified engineering solutions to mitigate cooking fires in non-sprinkled multifamily
occupancies within the NFPD. Using the descriptive research method with the purpose to
identify appropriate engineering solutions, this paper asked what the available engineering
solutions were to mitigate residential cooking fires, what was involved in the installation of those
solutions, what experiences public safety organizations had with the solutions, what local laws,
codes, and ordinances applied to the installation of the solutions, and what the estimated cost per
residential unit would be for each of the identified engineering solutions. Fire protection system
installers and product representatives were interviewed, a survey was sent to public safety
organization leaders, and a questionnaire was submitted to the NFPD Deputy Fire Marshal.
Seven engineering solutions which could mitigate cooking fires in non-sprinkled multifamily
occupancies were identified in the research which included the Guardian 111, Denlar D1000,
StoveTop FireStop, HomeSenser, Stove Guard, CookStop, and the Safe-T-element. Short-term
recommendations were made to review the identified solutions with the NFPD Fire Marshal,
seek grant funding with approval of the Fire Chief, and partner with the local branch of U.S.
Department of Housing and Urban Development. Long-term recommendations included
creation of a comprehensive implementation plan for the selected engineering solution(s),
identification of all potential costs to the NFPD, and posting of the research onto the NFPD

website.
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Engineering Solutions to Mitigate Cooking Fires in Non-sprinkled Multifamily Occupancies

within the Novato Fire Protection District

By the end of the day today in the United States, there will have been roughly one
thousand home structure fires causing seven deaths, thirty-six injuries, and $20,000,000 in
property damage (Ahrens, 2012a). Whether reported to the fire department or not, cooking has
long been the number one cause of those home structure fires and civilian home fire injuries
(Ahrens, 2012b). In fact, cooking incidents cause nearly three times as many fires as the second

leading cause of America's home fires (Ahrens, 2012a).

It comes as no surprise that cooking fires account for nearly 40% of home structure fires
in the Novato Fire Protection District (see Appendix A). Of particular concern to the Novato
Fire Protection District (NFPD) are cooking fires in non-sprinkled apartment buildings and other

high density housing where potential for large dollar loss and civilian injury and death exist.

The majority of cooking fires are caused by human error, not by equipment malfunction
(Moretti, 2010). Prevention technologies currently exist for use in home kitchens which can
significantly reduce loss and injury from cooking fires (Dinaburg & Gottuk, 2011). The problem
was that the NFPD had not identified these engineering solutions to mitigate cooking fires,

specifically in non-sprinkled multifamily occupancies.

The purpose of this research was to identify engineering solutions to mitigate cooking
fires in non-sprinkled multifamily occupancies within the NFPD. The descriptive research

method was used and the following questions were posed:

1) What are the available engineering solutions to mitigate residential cooking fires?
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2) What is involved in the installation of the available engineering solutions?

3) What experiences have other public safety organizations had with the available

engineering solutions?

4) What local laws, codes, and ordinances apply to the installation of the available

engineering solutions?

5) What is the estimated cost per residential unit of the available engineering solutions?

Background & Significance

The City of Novato lies north of San Francisco about 30 miles beyond the Golden Gate
Bridge. Novato has 27 city parks and there are about 8,000 school age children. The average
temperature is 67 degrees Fahrenheit and rainfall averages 27.5 inches per year in Novato
(Novato Fire, 2009a).

The Novato Fire Protection District was formed in 1926 and covers an area of 71 square
miles, 43 square miles of which includes unincorporated Marin County (Novato Fire, 2009a).
Elevation ranges from sea level with access to the San Pablo Bay up to Big Rock Ridge, the
district’s highest elevation, at 1,887 feet. Winds are predominantly southwesterly with the
exception of late summer when hot and dry off-shore northeast winds often penetrate the district
(Novato Fire, 2009a)

The NFPD serves homes, businesses, and light industrial in its service area, as well as a
long stretch of California highway 101. There are approximately 65,000 residents within the
incorporated and unincorporated boundaries of the district, and another 25,000 workers within

the district, which comprises the service population (Novato Fire, 2009a).
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The Novato Fire Protection District provides all risk fire suppression and emergency
management, basic and advanced rescue, emergency medical service including paramedic
ambulance transportation, hazardous materials response, risk reduction, fire inspection, public
education, plans review, and fire investigation response services (Novato Fire, 2009b).

The NFPD provides emergency services from five stations and an administrative building
that accommodate 79 total personnel (57 firefighters, 9 command staff, and 13 administrative
staff). The district maintains an inventory of equipment that includes 40 responding units and has
an annual operating budget of approximately 24 million dollars (Novato Fire, 2009b).

One shining star of the NFPD administrative staff is the full-time Public Educator and
Public Information Officer, Sandy Wargo. In addition to all things education, Wargo assists the
NFPD Fire Marshal with fire loss management projects and community risk reduction programs.
The researcher for this paper met with Wargo prior to attending the Executive Analysis of
Community Risk Reduction (EACRR) course to assess the needs of community risk reduction at
NFPD which would benefit from a focused Applied Research Project (ARP) for the National
Fire Academy.

Wargo identified two areas of NFPD community risk which would benefit greatly by an
ARP; elderly fall prevention and kitchen fire mitigation. Both topics identified by Wargo were
in agreement with the first goal of the United States Fire Administrations (USFA) Strategic Plan
(United, 2010a) and the Executive Fire Officer Program EACRR course (United, 2010b).

The researcher chose to focus this study on mitigating kitchen fires and specifically by
identifying engineering solutions which could be used to retrofit non-sprinkled buildings.
Knowing that there exists a relationship between the NFPD and multifamily dwellings through

code enforcement, and the fact that apartment dwellers experience more fires than occupants of



ENGINEERING SOLUTIONS TO MITIGATE COOKING FIRES

one or two family homes (Moretti, 2010), the researcher chose to further focus the study on just
multifamily dwellings.

A comprehensive study was completed in 2009 by the Office of the Fire Marshall in
Ontario, Canada, which found that stovetop fire incidents were more than two times higher in
multi-unit buildings than in detached dwellings and three times higher in subsidized residential
dwellings than in non-subsidized (Office, 2009). Anecdotally, a significant event occurred in
Novato on February 2, 2013, when a cooking fire in a non-sprinkled apartment complex engulfed
the kitchen of a unit, trapping three children inside (Three, 2013).

The primary goal of this research was to identify some good engineering solutions for
non-sprinkled multifamily dwellings in the NFPD, and then establish a program to reduce
community risk in that area utilizing some aspect of the research. Another benefit of this
research will be the large collection of data then available for use in a risk reduction program
directed at one or two family residences in the future.

To determine how many applicable occupancies this study would effect, the researcher
cross referenced a list of all multi-family occupancies provided by the City of Novato (see
Appendix B) with a list of all sprinkled occupancies provided by the NFPD (see Appendix C).
The result of this investigation showed that there are 221 non-sprinkled multi-family buildings
with 4 or more units providing a total of 2,687 presumably unprotected kitchens.

If allowed an estimate of 2 persons per unit just to understand the scale of the study, then
this data would reflect that approximately 10% of Novato's population lives in non-sprinkled
multi-family housing. This target hazard residence type is presumably older construction
because the NFPD has required that all new residential construction be fitted with an automatic

fire sprinkler system since 1988 (Novato Fire, 1988).
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As participants in the National Fire Incident Reporting System (NFIRS), a database exists
for information on the approximately 5,000 incidents responded to annually by the NFPD. All
first alarm fire incident reports at the NFPD are completed by the first due company officer and
all second alarm or greater incident reports are completed by the first due battalion chief.

While most incident reports tend to be fairly clear and concise, the data input into NFIRS
may be inconsistent in nature from officer to officer. An example of this inconsistency is a fire
starting as a pot on the stove that spread into the kitchen cabinets may be categorized by one
reporting officer as a "cooking fire" and by another reporting officer as a "building fire." Also,
dollar loss estimates may vary wildly and are usually based on the first due company officers
initial opinion of the damage caused by the fire and possibly the water used in extinguishment.
These dollar loss estimates tend to not reflect the true cost of returning a building to its prior
condition including costs incurred by the buildings inhabitants should they need to relocate
temporarily.

In an attempt to glean the most accurate picture of the NFIRS data as possible, the
researcher combed through each fire report individually to vet the most accurate data possible for
this study (see Appendix A). For incident reports that lacked key information like cause or room
of origin, the researcher contacted personnel who either responded to the call or were part of the
fire investigation. No adjustments were made to the original estimated dollar loss figures,
though there is a good opportunity for future research into comparing company officer estimates
to actual dollar loss.

Over the last 5 years (2009 - 2013), the NFPD responded to 164 confirmed structure
fires, 67 of which were cooking type incidents (see Appendix A) and 81 of those 167 fires

originated in the kitchen (see Table 1). Cooking fires accounted for $738, 045 (see Table 2) in

11
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estimated damage over the last five years which is roughly 15% of all fire losses (see Appendix
A) in the NFPD during that period.
Table 1
NFPD Structure Fires by Room of Origin 2009 - 2013

NFPD 2009-2013

Chimney Cooking Fire, Grand

Room of Origin Building Fire Fire Fire other Total
Attic 2 2
Basement 2 2
Bathroom 4 4
Bedroom 6 6
Closet 5 1 6
Exterior/attached 21 1 2 24
Garage 7 2 9
Kitchen 12 66 3 81
Laundry 5 3 8
Living 16 9 25
Outbuilding 1 1

Roof
Unknown 1 1
Grand Total 85 9 67 12 173
Table 2

NFPD Cooking Fire Occupancies and Damage Cost Estimates 2009 - 2013

NFPD 2009 - 2013

K
Cooking Fire
Row Labels ~ Count of Incident # Sum of Estimated Damage Cost - Total
1or 2 Family 34 536460
Commercial 1 100
Multi-family 27 196435
Restaurant 2 3000
Trailer 3 2050
Grand Total 67 738045
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While the estimated dollar loss figures from cooking fires within the NFPD were
relatively tame compared to the total dollar loss experienced by all fires, a significant finding in
data showed that cooking fires accounted for 6 of the 8 civilian injuries recorded between 2009 -
2013 (see Appendix A).

The data collected by the researcher supported Wargo's research request for the NFPD,
the USFA's strategic goal, and was relevant to the EACRR course in that there is an opportunity
to reduce community risk by identifying engineering solutions to mitigate kitchen fires in non-
sprinkled multifamily occupancies.

Literature Review

In order to identify engineering solutions to mitigate cooking fires in non-sprinkled
multifamily occupancies with the NFPD, a literature review was performed on each of the five
research questions.

The first research question asked simply what the available engineering solutions to
mitigate residential cooking fires are. Dinaburg and Gottuk prepared a study in 2011 for the Fire
Protection Research Foundation which was commissioned by the National Institute of Standards
and Technology (NIST) with the objective to develop an action plan to mitigate home cooking
fire loss using proven safety technologies.

The report created by Dinaburg and Gottuk (2011) was instigated by a Vision 20/20
workshop in 2010 (Vision) and its findings will help organize and categorize the available
engineering solutions to mitigate residential kitchen fires throughout this paper. Dinaburg and
Gottuk (2011) identified the existing products on the market as the following:

1. Home cooking fire suppression systems

(e.g., Guardian 111, Denlar D1000, StoveTop FireStop)

13
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2. Motion detectors to prevent unattended cooking
(e.g., HomeSenser, StoveGuard, Cookstop)

3. Contact burner temperature sensor and control
(e.g., Safe-T-element)

4. Over-range temperature sensor with burner control
(e.g., Innohome Stove Guard)

5. Smoke detection with burner control
(e.g., Fidepro)

The most common home kitchen suppression system in the literature was, of course, the
residential wet pipe sprinkler, which has sprinkler heads directly attached to pipes containing
water under pressure. Diekman, Ballesteros, and Ahrens (2010) stated that wet pipe sprinklers
can react in as little as 35 seconds to extinguish a fire. The death rate per 1000 reported
residential fires was 83% lower in homes with sprinklers compared to homes with no automatic
extinguishing system and the costs associated with installation had decreased in communities
where sprinkler ordinances had been in place for greater than 5 years (Diekman, Ballesteros &
Ahrens, 2010).

Because this research was focused on realistic, cost effective retrofits for older existing
multi-family occupancies, wet pipe residential sprinklers were not studied further in this paper.
The costs associated with retrofit fire sprinkler plan design, system calculations, water supply
issues, and bringing an older building into local fire sprinkler code compliance makes this option

impractical for this study.

One feasible wet suppression system found for residential cooking fire mitigation was the

Guardian 111 by Guardian Safety Solutions International, Inc. (Guardian, 2013). The Guardian

14



ENGINEERING SOLUTIONS TO MITIGATE COOKING FIRES

specification sheets showed that the system consists of a 5 pound liquid suppression agent filled
cylinder stored in the cabinetry above the stove, a heat sensing module, and two magnetic nozzle
assemblies. When a stove-top fire occurred the sensor would activate at around 365 degrees
Fahrenheit and signal the central processing unit (CPU). This CPU sent a signal to release the
extinguisher valve assembly, discharging the wet agent, and simultaneously activated the
integrated alarm. Accessories were available per the owner’s manual for the Guardian which
included a gas or electric supply shut off and a manual pull station, all of which tied into the
CPU and could be wired into an existing fire or security alarm panel (Guardian, 2013). The
Guardian was shown to have met the Underwriters Laboratories (UL) testing standards for
Subject 300A, Extinguishing System Units for Residential Range Top Cooking Surfaces

(Underwriters, 2013).

Another UL 300A tested wet chemical residential cooking fire suppression system
already in use around the country was the Denlar D1000. The D1000 was found to be similar to
a commercial hood with fire suppression, but designed to be used in a high use residential setting
like a fire house, a church kitchen, or a managed care facility (Denlar, 2013). The Denlar D1000
range hood system shipped fully integrated with the factory pre-charged AMEREX 660 filled
suppressant canister within the hood. In addition to the nozzles and fusible links within the bell
of the Denlar hood, there was another fusible link and nozzle within the plenum at the duct run
access point. According to the Denlar D1000 White Paper (Denlar, 2013), available options
included alarm system communication, cooking element disconnect, and grease screening and

capture.

15
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Also of note was that the D1000 used a two stage temperature monitoring system to
minimize the chance of fire and the mess of a discharge. At the mid temperature point, the
D1000 hood fan automatically turned on high to dissipate heat. Then at a high temperature
point, the D1000 system disconnected the cooking element (if installed), prior to activation of the
wet chemical suppression. If the heat continued to rise after the two pre-suppression stages had
progressed, then the fusible links would melt and the wet chemical was discharged onto the

range (Denlar, 2013).

Perhaps the simplest engineering solution discovered for home cooking fire suppression
systems was the StoveTop FireStop by Williams-Pyro, Inc. The device consisted of a 12-ounce
dry chemical filled can which resembled a large tuna can that had a fuse on the bottom and a
magnet on top. The literature available on the StoveTop FireStop system showed that when
flames reached the fuse, the can would pop open and dry chemical would rain down onto two
burners using gravity (StoveTop, 2013). There were no additional safety features integrated into
this system beyond extinguishment of small residential frying pan fires and the system was not

designed for use with deep fat frying fire safety (StoveTop, 2013).

While millions of units had been sold since 1972 and StoveTop FireStop had been tested
and certified to sections of several UL standards, the product was not UL listed. Williams-Pyro,
Inc. said that their product was so unique that there simply was not a UL standard that
completely applied (StoveTop, 2013). The StoveTop FireStop did perform well in an
independent NIST study where the researchers found that the product extinguished a large
stovetop oil fire quicker and with less damage than a traditional water sprinkler (Madrzykowski,

Hamins & Mehta, 2007).

16
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The U.S. Fire Administration published a comprehensive report in 2007 (Ahrens, et al.)
on behavioral mitigation of cooking fires and found that unattended cooking equipment was the
leading factor contributing to cooking fires, cooking fire related property damage, and cooking

fire related injuries and deaths (see Table 3).
Table 3

Leading Factors Contributing to Ignition in U.S. Home Cooking Fires: 1999-2003

(Ahrens, et al. 2007)

37%
N )
Unattended equipment o 5%
35%

. 13%
Combustibles too 24%

12%
close to heat 16%

Accidentally turned on or o
not turned off L4 16

. . 8%
Unclassified misuse of 6% M Fires
material or product 12%
9% W Deaths

. 7% Injuries
Abandoned or discarded . 10% g

material or product 5&‘:{’2 Property damage

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

One engineering solution developed to combat the problem of unattended cooking
equipment fires was the integration of motion sensing technologies into the utility supply of the
stove. The HomeSenser Electric Stove Senser — HSE UniWire was one such device that had a
power control unit which could be hard-wired into an electric range and a remote sensor which

monitored activity in the kitchen (Eisinger, 2013).
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The HomeSenser allowed normal user operation of the stove while motion was sensed,
but when six minutes of no activity was recognized by the HomeSenser, flashing lights and
audible alerts attempted to bring the user back to the kitchen. The lights and alerts continued for
two minutes unless motion was detected. If motion was detected then the system continued to
operate normally with the constantly restarting 6 minute timer, but if no motion was detected, the
HomeSenser shut the stove off. The stove could be turned back on and the system reset once the
user followed a simple restart procedure. Although the model of HomeSenser researched was
for use only with electric ranges, the HSE company was developing a HomeSenser model for gas
stoves and a CommonSenser for use with 110 volt appliances like heaters and toaster ovens

(Eisinger, 2013).

Another motion sensing fire prevention product found on the market was the Stove Guard
by Stove Guard International Ltd. The Stove Guard website (Stove Guard, 2013) showed that
they had models available for a regular electric range, an electric cooktop, or a natural gas fed
stove. The Stove Guard consisted of the power control box either plugged or hard wired into the
back of the stove with a sensor wire leading up to the motion sensing Electronic Monitoring Unit
(EMU). The EMU could be set to shut down power to the stove after an adjustable period of
inactivity and the timer would reset once motion was detected. Options to the Stove Guard
system included a password locking option, an audible alarm, and a “relay-out feature” that
would send a signal to an external monitoring device whenever Stove Guard disabled the stove

(Stove Guard, 2013).

A third motion sensing cooking fire prevention product was discovered during the

literature review process called CookStop (2013). Designed only for electric stoves at the time
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of this research, the CookStop had seven different models available, depending on the wiring
needs of the particular stove. The CookStop consisted of the monitoring controller, the power
controller device, and a communication cable. The monitoring controller sensed motion in front
of the stove and automatically reset the CookStop timer to whatever countdown the users were to
input. If the timer ran out before motion was detected, the CookStop would alarm and shut down

the power to the range (CookStop, 2013).

In a report issued to the United States Consumer Product Safety Commission, Little
(2001) organized hundreds of existing patents, products, technologies, systems, and concepts
which became the basis for much of the current literature available that addressed surface
cooking fires. One of the more promising fire mitigation technology classes identified by Little
(2001) was to prevent food ignition by limiting the temperature at the bottom of the pan. The
concept being that if the ignition temperature of the pan is never reached, the process is
automatic, and the technology requires no intervention from the user while cooking, then there is
a high probability that a cooking fire can be avoided. One such product found to be widely

available to the public was the Safe-T-element, by Pioneering Technology Corp.

The Safe-T-element cooking system involved replacing electric coiled stovetop burners
with solid cover plates that were electronically controlled by a Safe-T-element control unit to not
allow the burner plates to heat above 350*C/662*F (Pioneering, 2013). The pre-set high
temperature cut off of the Safe-T-element was found to be below the ignition temperature of oil
and most common cooking materials but well above the temperature required for efficient and

effective cooking (Pioneering, 2013).
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An interesting additional benefit to installation of the Safe-T-element which had helped it
gain popularity with various housing authorities had been the energy efficiency of the system
combined with the fire safety; in fact, Pioneering Technology Corp. stated that it had more than
90,000 systems installed in multi-family residential housing throughout the world (Pioneering,
2013). Pioneering Technology Corp. announced in September, 2013 that they would be
partnering with Siemens Industry Inc’s Building Technologies division to install 1,255 Safe-T-
element systems in multi-family residential housing for the Metropolitan Development and

Housing Agency in Nashville, Tennessee (Marketwatch.com, 2013).

Another category Dinaburg and Gottuk (2011) identified as engineering solutions to
mitigate residential cooking fires was over-range temperature sensor with burner control. The
Innohome Stove Guard was discovered to be able to cut gas or electric supply to the stove if it
detected high temperatures above the stove, found the rate of rise in cooker surface temperature
was too extreme, or identified that a burner had been left on for too long without being adjusted
(Innohome, 2013). Innohome Stove Guard also had the ability to respond to other gas, fire, or
carbon monoxide alarms and the system could transmit an alarm using a telephone service

(Innohome, 2013).

One final category identified by Dinaburg and Gottuk (2011) for mitigation of residential
cooking fires was smoke detection with burner control. The only available product found in the
literature research was the Fidepro Intelligent Smoke Alarm from Fidepro Oy Ltd. based in
Finland who stated that they had the world-wide patent on the technology (Fidepro, 2013). Its

website claimed that when the Fidepro Intelligent Smoke Alarm detected smoke, it cut off
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electricity to any number of electrical outlets or appliances as predetermined by the user

(Fidepro, 2013).

The second research question asked what was involved in the installation of the available
engineering solutions. Per their website, the Guardian residential range-top fire suppression
system was designed to be installed by a handy homeowner or contractor in less than an hour
(Guardian, 2013). The Guardian Il installation manual (Guardian, 2013) illustrated a pre-
assembled extinguisher module, sensor assembly, distribution/nozzle assembly, and one shutoff
for electrical or gas stoves. The researcher’s opinion was that the homeowner installing a
Guardian system would have to be fairly savvy with home repair knowledge to feel comfortable

installing the system, but it was possible.

The other two home cooking fire suppression systems researched were the Denlar 1000
and the StoveTop FireStop. The StoveTop FireStop installation was complete once attached
magnetically to the underside of a metal vent hood over two burners, allowing almost anyone to
be able to install the product. There was a fastener kit available for non-adhering surfaces and
there was a version available for ranges with the microwave above the cook top surface called
the StoveTop FireStop Microhood (StoveTop, 2013). The Denlar D1000 was a sophisticated
stainless steel pre-engineered hood and duct system with integral safety shut-off and remote pull

station which would require professional installation.

Installation requirements involved with the three motion detectors to prevent unattended
cooking were found to be fairly similar to each other. The HomeSenser, the StoveGuard, and the

CookStop were able to be installed by an experienced homeowner or average contractor. All
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three systems involved connecting a control module, an electric/gas shut off, and the motion

sensing apparatus (Eisinger 2013, StoveGuard 2013, CookStop 2013).

The only product evaluated with contact burner temperature sensor and control was the
Safe-T-element which had two installation options: option number one was to have a
professional install the fairly complicated system that involved adding a control module,
attaching thermocouples and plates to the burner elements, and rewiring most of the stove, or
option number two was to have the Safe-T-element actually installed on a new stove at certain

manufacturers prior to delivery to the end user (Pioneering, 2013).

Innohome Stove Guard, the over-range temperature sensor with burner control product
evaluated, had a fairly simple installation as the heat sensor, alarm system, and gas/electric
supply shut off were all wireless. An electrician could be needed for the electric supply shut off
on the Stove Guard if the connection to the stove was not a simple plug and socket (Innohome,

2013).

The smoke detection system with burner control evaluated was the Fidepro Intelligent
Smoke Alarm which requires installation by an authorized installation technician (Fidepro,
2013). The Fidepro system was designed to shut power down to entire areas of a home when

activated, so the use of the technician and/or electrician was definitely necessary.

The third research question of this study asked about the experiences of other public
safety organizations with the available engineering solutions. Rouse (2012) identified that the
Guardian system had been successful with specializing in protection of small residential stoves

in public assembly areas where fire protection is required by the local authority having
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jurisdiction (AHJ), such as healthcare facilities, apartments, day care centers, churches,

universities, and retirement communities.

The Denlar D1000 produced a comprehensive “white paper” to help code officials
approve the use of their system for what they refer to as “not for profit” cooking application with
examples given as churches, managed care facilities, fire houses, etc. (Denlar, 2013). Various
housing authorities had worked with Denlar to install D1000 systems in low income multi-family
occupancies and Denlar noted a case study on their website of an incident with the Bridgeport

Housing Authority of Bridgeport, CT (Duffy, 2009).

A wealth of information was available during the literature review on public safety
organizations working with StoveTop FireStop. Dozens of fire departments were found to have
written successful grant applications used to purchase StoveTop FireStop canisters for their
communities (StoveTop, 2013) and several recent EFO ARP papers have recommended their

usage (Cannaday, 2012; Farmer, 2012; Olson, 2007).

Born from a husband and wife team that wanted to protect the husbands aging mother,
the HSE HomeSenser was created with the help of the Akron Metropolitan Housing Authority
(Eisinger, 2013). The HomeSenser continued its relationship with the local housing authorities
in Ohio and multiple organizations that provide affordable housing for seniors and individuals

with mental health issues (Eisinger, 2013).

With 5.4 million people diagnosed with Alzheimer’s disease in North America, Uhrich
(2008) originally marketed the Stove Guard for those customers with special needs but then

opened up the technology to all multi-unit managed housing developments. Stove Guard worked
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with home care workers, occupational therapists, and fire prevention experts to upgrade their

product in 2010 (Stove Guard, 2013).

The CookStop was developed originally to protect seniors, but the company also was
found to market to student housing, busy families, families with latchkey kids, and people with

disabilities (CookStop, 2013).

One product with a lot of experience working with public safety organizations was the
Safe-T-element which was actually invited to participate in a Vision 20/20 workshop of kitchen
fire prevention technologies in 2010 which was funded by the Department of Homeland
Security, State Farm Insurance, and the Institute of Fire Engineers US Branch (Vision, 2010).
Safe-T-element has partnered with multiple senior facilities, housing authorities, universities,
college housing managers, military housing officials, extended stay hotels, and special needs
housing facilities and has installed thousands of units using FEMA grant money (Pioneering,

2013).

The Innohome Stove Guard and Fidepro Intelligent Smoke Alarm were popular in the
United Kingdom and in Scandinavia, but neither product had migrated to the United States, so no

information was applicable for experience with public safety organizations.

The fourth research question in this study explored what local laws, codes, and
ordinances apply to the installation of the available engineering solutions. Literature found
during the research showed very specific documentation from the NFPD Fire Loss Management

Division regarding fire sprinkler systems (Novato, 2005) as they were required in every newly
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constructed building and facility within the NFPD (Novato, 2010), however, information about

installing the alternative residential cooking fire mitigation solutions was less clear.

The NFPD adopted into local ordinance (Novato, 2013) the California Fire Code (CFC)
which was Part 9 of Title 24 in the California Code of Regulations. No NFPD ordinance
language referenced cooking fire mitigation engineering solutions that were not specifically fire
sprinklers, so the 2013 CFC was consulted (California, 2013). The engineering solutions
identified in this research appeared to be interpreted in the CFC 901.4.2 as non-required fire

protection systems and code requirements for such systems were spelled out in detail.

The fifth and final research question posed in the literature review of this topic asked
what the estimated cost was of the engineering solutions per residential unit. The costs
associated with these estimates were based only on existing information from websites and
generic vendor quotes. There existed an opportunity to reduce cost with bulk purchases, General
Services Administration (GSA) pricing, grant opportunities, and community partnerships. Also,
of note for this section, labor costs could vary wildly, so the researcher chose to capture just the

equipment cost.

The first home cooking fire suppression system discussed in this literature review was the
Guardian 111 model G300B system which had a manufacturer’s suggested retail price (MSRP) of
$1,885 for an electric range or $2,200 for a gas range (Integrated, 2013). Accessories available
for the Guardian Il included an AC/DC adapter ($35), pull station ($275), alarm system
interconnection ($185), alarm/strobe combination ($340), and recharge kit ($95). The Guardian

Safety Solutions International, Inc. was found to operate out of Dallas, Texas, but they utilized
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product vendors around the country who were found to be selling the Guardian 111 system 10% to

20% below MSRP.

Finding information on a purchase price for the Denlar D1000 series residential cooking
fire protection hood out of Chester, Connecticut was difficult as the Denlar qualified distributor
for the researcher's area was not familiar with the product. Contact was made with the North
American Distribution Manager for Denlar Fire Protection who gave the MSRP of the D1000

series as $5,000 to $6,000 and the Designer Series (DS) as $1,500 to $2,000.

While based out of Fort Worth, Texas, the StoveTop FireStop was widely available and
easily found on different distributor links from their website. The StoveTop FireStop could be
purchased for around $50 for a pair of canisters which could cover four burners (StoveTop,
2013). Also, the Microhood, used with StoveTop FireStop canisters when a microwave was

directly over the range, was found for about $85 and covered four burners.

At $330, the HSE HomeSenser was found available directly from the husband and wife
team in Akron, Ohio, who created the product (Eisinger, 2013). The Stove Guard model
Guardian 2010 was available out of Saskatchewan, Canada on their website at $400 for the
electric range and cooktop versions or $500 for the natural gas option (Stove Guard, 2013).

There would be no tax applied on orders shipped to the USA (Stove Guard, 2013).

Two other products found to be based out of Canada were the CookStop which had all
seven models available from the manufacturer for between $359 and $395, depending on the

wiring needs of the stove (CookStop, 2013), and the Safe-T-element which was available
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through select distributors as a retrofit or pre-installed on certain new stoves for around $225

(Pioneering, 2013).

The Innohome Stove Guard and the Fidepro Intelligent Smoke Alarm were both out of

Finland and not available in the United States.

Procedures

The descriptive research method was used for this study and the research questions were
addressed using interviews, a survey, and a questionnaire.

To answer the first research question about what are the available engineering solutions
to mitigate residential cooking fires, interviews were conducted with fire protection systems
companies who were involved in installing residential kitchen fire protection within the greater
San Francisco Bay Area and interviews were also conducted with product representatives of the
seven available engineering solutions discovered in the literature review.

The fire protection system installer interviewees were selected using internet searches
and local Bay Area yellow pages with the purpose to gain insight from fire protection industry
representatives into the existing engineering solutions used to mitigate residential cooking fires
(see Appendix D). The product representative interviewees were selected by calling the home
office of each company and asking for the most appropriate person available to answer the
research questions (see Appendices E, F, G, H, 1, J, and K).

The second research question inquired about what was involved in the installation of the
available engineering solutions to mitigate residential cooking fires in non-sprinkled multi-
family residences and the third question asked what experiences public safety organizations had

with the products. The fourth research question explored which laws, codes, and ordinances
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applied to the installation of the engineering solutions and the fifth question wanted to know the
cost.

Documented interviews were performed with product representatives for each of the
seven specific devices identified as engineering solutions in the literature review which were
available in the United States (see Appendices E, F, G, H, I, J, and K) in order to provide some
answers to the second, third, fourth, and fifth research questions. Similar interview questions
were asked of each representative in an attempt to gather accurate, comparable data about each
product.

The interview questions asked of the product representatives were:

1. What is your relationship with the company and what is your experience with the

product?

2. What is involved in the installation of the product?

3. Have you partnered with any public safety organizations or housing authority entities

on purchasing and/or installing your product?

4. What codes, laws, ordinances, or rules do you reference when installing your product?

5. How much does the product cost?

For the Guardian 111 system, a telephone interview was obtained on 12/17/13 with Belle
Pagan, a member of the Guardian Safety Solutions, Inc. sales team from Guardian’s home office
in Dallas, Texas (see Appendix E). On 1/7/14, Telephone contact was made with Jennifer
Decataldo, the North American Distribution Manager of Denlar Fire Protection in Chester,
Connecticut, (see Appendix F). The next phone interview conducted was with Ray Harris on
12/17/13 in Fort Worth, Texas, at StoveTop FireStop where Mr. Harris had been an account

manager for 10 years (see Appendix G).
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Another product specific interview conducted via telephone on 11/19/13 was with Debbie
Eisinger, Chief Executive Officer of HomeSense Enterprises, LLC, maker of the HomeSenser in
Akron, Ohio (see Appendix H). Stove Guard manager Charlotte Uhrick was interviewed on
12/17/13 by telephone from her office in Saskatchewan, Canada (see Appendix ). On 1/6/14,
Mike Chase, the Vice President of Sales and Marketing of CookStop, was interviewed over the
telephone (see Appendix J). The Chief Safety Officer of Pioneering Technologies, Earl Diment,
was interviewed over the phone on 11/19/13 for his intimate knowledge of the Safe-T-element
(see Appendix K).

In addition to interviewing the product representatives about their experiences with
public safety organizations in the above procedure, a survey was developed with the purpose of
asking key public safety leaders about their experiences with the available products. The survey

was created on 10/1/13 on the SurveyMonkey website at www.surveymonkey.com and was

launched on 11/13/13.

The survey was titled Residential Cooking Fire Mitigation (see Appendix L) and was sent
to all of the researchers’ contacts from the Executive Fire Officer’s Program at the National Fire
Academy. The survey was also forwarded from NFPD Deputy Fire Marshal Lori Jessell to all of
her fire prevention contacts with a note from the researcher regarding the survey’s purpose.

To encourage a good response to the survey, the researcher only used the two groups of
contacts that had a personal relationship with the person asking for information. The total
population of key public safety organization contacts who received the survey was probably
around one hundred, depending on how many times the survey was forwarded without the

researcher’s knowledge, and the researcher received 30 responses.
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No reliable statistical sample was intended by the survey as it was rather designed to
gather interesting anecdotal information about the experiences of some public safety
organizations in various regions around the U.S. The limitations of the survey were multiple and
included the lack of survey building experience by the researcher and an absence of incentive to
complete the survey.

The last procedure used in the research was a questionnaire submitted to NFPD Deputy
Fire Marshal Lori Jessell on 12/22/13 entitled Fire Loss Management Questionnaire (see
Appendix M). The questionnaire aimed to answer the fourth research question regarding laws,
codes, and ordinances which apply to the installation of the available engineering solutions to
mitigate residential cooking fires. Deputy Fire Marshal Jessell was selected for the questionnaire
because of her twenty years of experience in fire loss management and her excellent knowledge
of fire prevention, especially as it relates to the NFPD.

Results

Discovering which engineering solutions were available to mitigate residential cooking
fires was the first research question. Dinaburg and Gottuk (2011) helped to organize the
solutions into five categories, but no products were available in the US for two of the categories,
so this research focused on the remaining three; home cooking fire suppression systems, motion
detectors to prevent unattended cooking, and contact burner temperature sensor and control.

A total of seven different products met the intent of the research. The residential cooking
fire suppression systems studied in this research included the Guardian 111, the Denlar D1000,
and the StoveTop FireStop. The motion detectors to prevent unattended cooking which were
found to be available were the HomeSenser, the StoveGuard, and the Cookstop. The Safe-T-

element was the only contact burner temperature sensor and control product discovered.
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Telephone interviews with each of the seven specific engineering solutions found that
their products were readily available either on their website or through various vendors across
the United States (see Appendices E, F, G, H, I, J, and K). Additional phone calls to twenty
different companies (see Appendix D) who provide residential fire protection service installation
in the San Francisco Bay Area revealed that no known local companies provided residential
cooking fire protection other than fire sprinklers or manually operated dry chemical fire
extinguishers.

The second research question explored what was involved in the installation of the
available engineering solutions. For the suppression systems, Pagan (see Appendix E) said that a
licensed installation professional could install a Guardian 111 system in a kitchen somewhere
between 35 minutes to an hour. Pagan (see Appendix E) said that it is necessary to have the right
hood and cabinetry configuration to make the Guardian system work as designed. There must be
cabinets above the range (see Figure 1) to store the extinguisher assembly while also providing
an area from which a hole can be drilled that allows attachment of the temperature sensors and
distribution assemblies above the range. Pagan (see Appendix E) also noted that the range needs
to have a center mounted light and fan configuration (see Figure 2) so that the sensors and

nozzles could be mounted magnetically in the correct locations.
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Figure 1

Guardian 111 - Cabinet Storage

ttp://www.iflss.net/Guardian.htm

Figure 2

Guardian 11 - Nozzle Placement
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The other wet chemical UL300A tested fire suppression system studied, the Denlar
D1000, comes fully integrated said Decataldo (see Appendix F). Decataldo confirmed that the
units were sold pre-charged with suppressant and already had installed the required fusible links
and nozzles (see Figure 3). Decataldo (see Appendix F) stated that an electrician may be
required for the installation, but an HVAC technician or fire protection system installer could
probably complete the job.

Figure 3

Denlar D1000

http://nfpabuyersguide.org

The StoveTop FireStop installation was said to be very simple by Harris (see Appendix
G). Harris (see Appendix G) said installing the StoveTop FireStop involved only industrial
strength magnets for ranges with a hood directly above the stovetop (see Figure 4) or a few

screws to anchor the system for ranges with a microwave above the burners (see Figure 5).
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Figure 4
StoveTop FireStop - Rangehood

www.stovetopfirestop.com
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Figure 5
StoveTop FireStop - Microhood
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The three motion detector systems discovered in the research had fairly similar
installation requirements, but the HomeSenser did not offer a model with a simple plug
receptacle to manage power supply to the range (see Figure 6). Eisinger (see Appendix H) stated

that she and the product inventor did not want the device to be easily removed or tampered with
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specifically because of their work with mental health organizations and the elderly, so they made
the unit hardwired only.

Figure 6

HSE HomeSenser

One of the other motion sensing cooking fire prevention products researched was the
Stove Guard. Ulrich (see Appendix 1) said that the installation of their most popular model
required only that the user plug the electric range into their power control box (Figure 7) and

then mount and attach the motion sensor/timer near the stove (Figure 8).
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Figure 7

Stove Guard - Power Control Box

www.stoveguard.ca

Figure 8

Stove Guard - Remote Sensor

www.stoveguard.ca
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The CookStop motion sensing product had a very similar installation to the Stove Guard,
but CookStop (see Figure 9) offered several different models to suit multiple types of electric
stoves according to Chase (see Appendix J). Chase (see Appendix J) said they designed their
product with so many wiring options to make sure that the stove would not only be safe, but also
would slide back against the wall and fit flush. Mounted to the underside of an upper kitchen
cabinet, Chase said that the controller connects to the power shut off brain with a type of

Ethernet cable (see Appendix J).
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Figure 9

CookStop
' | e o =
V- -

//;/-\ | GooKsToP
It "'4 } |

{ .
N/
www.cookstop.com
The only product found in the research which controlled the temperature from the stove
to the pan to prevent ignition was the Safe-T-element. Diment (see Appendix K) told the
researcher that the Safe-T-element could be installed by one of their qualified installation
technicians or even from the factory on some new stoves (see Figure 10).
Figure 10

Safe-T-element
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The third research question posed in this study asked about the experiences public safety
organizations have had with the products discovered in this research. This third research
question was approached from two sides in that the researcher received information from thirty
different fire department connections in a survey about their experiences with the products (see
Appendix L), and the researcher also obtained information in interviews with the seven product
representatives as to their experiences working with public safety organizations (see Appendices
E,F, G, H,1,J, and K).

The survey reached public safety organizations from coast to coast and displayed a good
mix of service populations with about half of the respondents serving less than 100,000
customers and half serving more (see Appendix L). 50% of the organizations that responded
required fire sprinkler systems on all residential occupancies, 82% required them in multi-family
dwellings, and 10% of the organizations did not require fire sprinklers in residential units at all
(see Appendix L).

Of the thirty organizations polled, 20% were not sure of the percentage of their
residential structure fire responses which were caused by cooking, but 13% knew that cooking
caused 40 — 60% of their responses (see Appendix L). 16% of the respondents said that cooking
caused between 20% and 40% of their fire responses. Half of the organizations surveyed thought
that cooking accounted for less than 20% of their fire responses (see Appendix L).

When asked if the organization had explored using any of the engineering solutions
identified in this research to help mitigate cooking fires in non-sprinkled buildings, one
department had experience with the Guardian, one had experience with the Safe-T-element, and
two had experience with the StoveTop FireStop (see Appendix L). The great majority of the

organizations questioned had not explored any engineering solutions to help mitigate cooking
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fires in non-sprinkled buildings and one third of them stated that their department focused solely
on education (see Appendix L).

Of the few organizations surveyed that had some experience with the products found in
this research, none obtained grant money or community partnerships (see Appendix L).
Prevention Captain Marshall of the Contra Costa County Fire Protection District (CCCFPD)
stated that a sprinkled senior apartment complex with a propensity for cooking fires in his
District had installed three hundred Guardian units to try to minimize water damage from the fire
sprinklers (see Appendix L). The Guardian installations were fairly recent so Marshall did not
have information of their effectiveness, but he was able to state that the end users paid for the
systems and that the systems were installed using the CFC and UL 300E compliance (see
Appendix L).

Assistant Fire Marshal Chad Stangeland of the Moorhead Fire Department had a little bit
of experience with the StoveTop FireStop in that his department recommended the product to
some of their senior living facilities (see Appendix L). Stangeland stated that the purchases of
the units were the responsibility of the residents and that no codes or ordinances applied to the
installation in his part of Minnesota (see Appendix L).

As for the experiences that the product representatives have had with public safety
organizations, Pagan (see Appendix E) said that the Guardian system has had a long standing
relationship with the United States military, both domestically and overseas. Pagan (see
Appendix E) said that the Guardian was well suited in assisted living facilities, fire stations,
universities, churches, and some commercial building break rooms.

The Denlar system was used frequently in Housing and Urban Development (HUD)

subsidized low-income households, among many other residential settings said Decataldo (see
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Appendix F). Decataldo (Appendix F) also said that the Denlar specialized in the healthcare
setting and in not-for-profit organizations such as most churches.

Harris (see Appendix G) said that StoveTop FireStop had been partnering with the
military for forty years. Also noted by Harris (see Appendix G) was that StoveTop FireStop was
very popular with housing authorities and HUD areas all over the United States.

When asked about partnerships between the HomeSenser and public service
organizations, Eisinger (see Appendix H) said they had worked with fire departments, mental
health organizations, and various other locations in the public domain. Eisinger (see Appendix
H) also said that HomeSenser was involved with Area Agency of Aging and Partners for Safety.

Possibly coming to 3000 United States based chain restaurant kitchens soon, the Stove
Guard was found to be most popular in senior living communities and individual homes due to
recommendations by home health care professionals said Uhrich (see Appendix I). No clear
relationships existed between Stove Guard and any public organizations according to the
interview (see Appendix I).

Originally developed for seniors, said Chase (see Appendix J), the CookStop found a
niche with student housing like the Chicago University Center, in HUD multifamily occupancies,
and in internet sales around the world. Chase said they had worked with the Orange County Fire
Authority to install CookStop units (see Appendix J).

Extremely popular with public safety organizations in general, Diment said the Safe-T-
element was found to have been installed in 110,000 units worldwide, many of those being
related to housing authorities and military institutions (see Appendix K). Diment also noted that

there were a lot of grant opportunities available for public safety organizations to get assistance
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with purchasing the Safe-T-element and that leveraging the energy savings component of his
product was a good way to win approval (see Appendix K).

The fourth research question asked what laws, codes, and ordinances applied to the
installation of the available engineering solutions. Jessell (see Appendix M) stated in the fire
loss management questionnaire that any home cooking fire suppression system installed and
maintained within the NFPD would be required to adhere to the applicable standard such as
UL300 — Commercial Cooking Controls, UL300A — Extinguishing System Units for Residential
Range Top Cooking Surfaces, UL1254 — The Testing Standard for Pre-Engineered Dry
Chemical Extinguishing Units, NFPA 17 — Standard for Dry Chemical Extinguishing Systems,
NFPA 17A — Standard for Wet Chemical Extinguishing Systems, or NFPA 96 — Standard for
Ventilation Control and Fire Protection of Commercial Cooking Operations (see Appendix M).

Additionally, Jessell wrote that the installed fire suppression systems would need to meet
manufacturing requirements in accordance with CFC 901.4 and permitting requirements in
accordance with CFC 901.2 (see Appendix M).

The requirements found in this research were much different for motion detecting
systems and the contact burner temperature control system than for suppression systems
according to Jessell (see Appendix M). Jessell wrote that the motion sensor systems and the
Safe-T-element would need to be installed and maintained in accordance with California
Plumbing Code or California Electrical Code (see Appendix M).

The final question posed in the research asked what the cost was of each of the identified
engineering solutions per residential unit. The Guardian fire suppression system started at
$1,885 plus installation and options (see Appendix E) while the Denlar D1000 ranged between

$5,000 and $6,000 plus installation for the high end model or between $1,500 and $2,000 plus
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installation for the lower end model (see Appendix F). The StoveTop FireStop cost $50 for a
pair of canisters to cover four burners or $70 if the stove has a microwave above (see appendix
G).

The HSE HomeSenser was $330 plus installation (see Appendix H), the Stove Guard was
$400 plus installation for the electric model and $500 plus installation for the gas model (see
Appendix 1), and the CookStop was between $359 and $395 plus installation, depending on the
model (see Appendix J). The Safe-T-element cost about $175 for four burners and required
installation (see Appendix K).

Discussion

The results of the researcher’s procedures and the literature reviewed agreed that there
were many engineering solutions available to mitigate cooking fires in non-sprinkled multifamily
occupancies within the NFPD. The five research questions of the study were answered and
viable engineering options were discovered which may be helpful in addressing America’s most
common fire cause: Cooking fires (Ahrens, 2012a).

A Vision 20/20 workshop (Vision, 2010) helped Dinaburg and Gottuk (2011) identify
and categorize many existing cooking fire mitigation technologies which laid the groundwork for
answering the first research question posed in this study; what are the available engineering
solutions to mitigate residential cooking fires? Dinaburg and Gottuk (2011) categorized the
existing products into five groups:

1. Home cooking fire suppression systems

(e.g., Guardian I1l, Denlar D1000, StoveTop FireStop)

2. Motion detectors to prevent unattended cooking

(e.g., HomeSenser, StoveGuard, Cookstop)
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3. Contact burner temperature sensor and control
(e.g., Safe-T-element)

4. Over-range temperature sensor with burner control
(e.g., Innohome Stove Guard)

5. Smoke detection with burner control
(e.g., Fidepro)

The researcher found it important to note that the identified systems did not have to work
in a vacuum as they were often more effective in combination. For instance, a motion sensing
system may have been working well when a dish towel suddenly got too close to the heat source
and caught fire. In that situation, a motion sensor to prevent unattended cooking and a
suppression system to respond to the stovetop fire would have worked well together.

The first category Dinaburg and Gottuk (2011) identified dealt with suppression. While
the extinguishment benefit an automatic home cooking fire suppression system was obvious,
what the researcher determined was often ignored was that a major hazard still existed after the
suppression agent had been discharged; usually the heat source was still activated.

The United States Fire Administration (Ahrens, et al., 2007) found that unattended
cooking equipment was the leading factor in the cause of cooking fires, cooking fire related
property damage, and cooking fire related death and injury. Ahrens, et al. (2007), theorized that
if the behavior of leaving cooking unattended could be addressed, then the resulting fire could be
prevented.

Given the studies of how prevalent inattention was in causing cooking fires, it made
sense that Dinaburg and Gottuk’s (2011) other four categories of engineering solutions all dealt

with source control.
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During the literature review, the products found to meet the last two categories, over-
range temperature sensor with burner control (Innohome, 2013) and smoke detection with burner
control (Fidepro, 2013), were not yet available in the United States. The Innohome and Fidepro
products were not studied further as they did not meet the purpose of the research which centered
on solutions that could be implemented right away in the NFPD. No other commercially
available products were found during the research that could meet the intent of those last two
categories.

The researcher hypothesized that at least a few of the local San Francisco Bay Area fire
protection installation companies would have some experience with residential cooking fire
protection aside from dry chemical hand held fire extinguishers and traditional wet pipe fire
sprinklers. Not one of the twenty private fire protection systems installation companies (see
Appendix D) which the researcher contacted could provide any information or experience with
engineering solutions for residential cooking fires in non-sprinkled homes.

Although the intent of the twenty phone calls (see Appendix D) was to gather information
about specific engineering solutions, the industry’s apparent lack of any knowledge or
experience of alternative solutions was very telling in an altogether different way. An apparent
disparity existed within the local market of protecting homes with automatic cooking fire
prevention systems which could prevent nearly 40% of the home structure fires in Novato alone
(see Appendix A).

Of the three categories of products listed by Dinaburg and Gottuk (2011) which the
literature research determined were available in the United States (Guardian, 2013; Denlar, 2013;
StoveTop, 2013; Eisinger, 2013; Stove Guard, 2013; Cookstop, 2013; Pioneering, 2013), seven

solutions were identified. Documented interviews with representatives from each of the seven
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companies (see Appendices E, F, G, H, I, J, and K) confirmed that the products were indeed
available for purchase and could meet the intent of this research.

The interviews with the product representatives were in alignment with the literature
available regarding the installation of the available engineering solutions, addressing the second
research question.

In the home cooking fire suppression category, Pagan (see Appendix E) was very specific
in her description of the need for a certain type of cabinetry and hood system in order for the
Guardian to be installed correctly and this was echoed in the literature (Guardian, 2013).
Provided the cabinetry and hood are appropriate, the installation, according to Pagan (see
Appendix E) and per the website (Guardian, 2013), was to take under an hour and may or may
not require an electrician to assist, depending on the installer’s experience level.

Another suppression system, the Denlar D1000, was said by Decataldo (see Appendix F)
and confirmed by the literature (Denlar, 2013) to be as simple as installing any other hood,
because the unit arrives fully integrated with all of the fire protection parts preinstalled.
Installing a hood system may be out of the realm of most homeowners, but Decataldo said (see
Appendix F) that usually any HVAC technician or contractor could handle it without issue.

The simplest installation of all the engineering solutions researched was found to be the
StoveTop FireStop. Harris (see Appendix G) said that the typical hood just required that the
installer attach two magnetic dry chemical canisters to the underside of that hood and the
installation is complete. The StopTop FireStop literature (StoveTop, 2013) contained the same
information as Harris (see Appendix G) relayed about installing the product under hoods or

under microwaves.
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Installation of the motion sensing technologies created to prevent unattended cooking
tended to be fairly simple. Review of the HomeSenser operation manual (Eisinger, 2013)
showed the unit could be hardwired into an electric range fairly easily by an electrician or very
competent home owner. Eisinger (see Appendix H) only provided a hardwired version of the
HomeSenser and bills the feature as an integral safety feature because it could not be easily
disconnected.

The other two motion sensing products evaluated in this research, the Stove Guard and
the CookStop, both offered options for electric ranges to be simply plugged into the electrical
shut off component of the system (Stove Guard, 2013; CookStop, 2013). The ease of installation
of the Stove Guard and CookStop were confirmed with the product representatives (see
Appendices H and 1).

The appearance and operation of the motion sensing and programming component of the
HomeSenser was different than the Stove Guard and CookStop (Eisinger, 2013; Stove Guard,
2013; CookStop, 2013). The remote sensor on the HomeSenser was found to be much smaller
and more discrete than the other products because it did not have a display with programming
buttons (Eisinger, 2013; Stove Guard, 2013; CookStop, 2013). The drawback, of course, to the
lack of programming buttons was that the HomeSenser (Eisinger, 2013) had only one setting,
which was essentially a six minute countdown of inactivity.

The Stove Guard (2013) remote sensor offered an “auto” mode which could be set for
one to forty minutes or a “timer” mode which disabled the motion sensor and allowed the stove
to be on for up to ninety-nine minutes. The CookStop (2013) had the most set up options
offering programmable periods of inactivity, temporary overrides of the auto timer, complete

lockout of the stove operation at preset times of the day, and many other administrative
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functions. Chase (see Appendix J) said that people enjoyed the additional installation settings,
like schools who could program the stove to be non-operational from midnight to 7:00am.

The Safe-T-element had a very involved installation process which was found by the
literature (Pioneering, 2013) and the product representative (see Appendix K) to best be handled
by an installation professional or the appliance manufacturer. The great benefits found by such a
complicated installation were that the Safe-T-element was nearly impossible to uninstall and it
required no programming because it was always working (Pioneering, 2013).

The third question in this research asked about the experiences public safety
organizations had with the available engineering solutions which ranged from very little
interaction to a great deal of cooperation. The researcher intended to look not just to the
relationship of these fire prevention products to fire departments, but to all stakeholders with a
vested interest in keeping the public safe.

The Guardian fire suppression system was said by Rouse (2012) to have specialized in
the protection of residential stoves in public assembly areas where fire protection was required
by the local AHJ. Marshall (see Appendix L) said that in one such area in California, acting as
the AHJ, he approved installation of three hundred Guardian units in a sprinkled senior
apartment complex with a propensity for cooking fires to try to minimize water damage from the
wet pipe sprinkler activations. Pagan (see Appendix E) also mentioned that the Guardian has
been used in many military applications all over the world as well as assisted living facilities, fire
stations, universities, and churches. The Guardian literature (Guardian, 2013) categorized their
focus on residential, multi-family, senior living, and schools/daycares.

Decataldo (see Appendix F) said that HUD housing authorities and healthcare were a

large part of Denlar’s business. Denlar (2013) went so far as to create their own detailed report
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which specifically attempted to help public safety organizations approve the Denlar fire
suppression system. Denlar (2013) was found frequently to refer to one of their areas of focus as
“not for profit” cooking, meaning occupancies that were not residential, but used a residential
range such as churches, fire houses, and managed care facilities.

The product that had a lot of direct interaction with fire departments specifically was the
StoveTop FireStop. The contact information on eighteen fire departments who received grant
money for StoveTop FireStops to be purchased for their community was found on the StoveTop
FireStop website (StoveTop, 2013). Additionally, three recent EFO papers were found to have
recommended StoveTop FireStop canisters to help mitigate loss from residential cooking fires in
their protection areas (Cannaday, 2012; Farmer, 2012; Olson, 2007). Stangeland (see Appendix
L) said the StoveTop FireStop was recommended by his fire department to some of their senior
living facilities. With forty years of military partnerships and thousands of units installed by
housing authorities all over the United States, Harris (see Appendix