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Smoke
Alarms

Why are people dying in fires

with working smoke alarms? .

O, athers

rfrﬁ Safety

For many years, fire departments such as Boston'’s fire department, have been
troubled by the fact that people have been dying in fires where there were fully
operational smoke detectors. This phenomenon hasn’t gone unnoticed by the media, as
they too have documented this, and have even conducted tests to show the public.

The purpose of this presentation is to provide factual information to explain why
people are dying with working smoke alarms, so we as leaders can educate the public
and effect policy that will save lives. This presentation is meant to serve as a dialogue
and at any time you want to ask a question please feel free. If this presentation is
successful, you will gain a better understanding of the vast differences between ionization
alarms and photoelectric alarms. We feel strongly that the wrong smoke alarm is
prevalent in our residential structures and that is why so many people are dying in fires
with working smoke detectors.
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Avdres and hae

of fallur doapdicr wnclind

Andrea Dennis, Kyle Raulin,
Al Schlessman, Erin DeMarco,
and Christine Wilson

These five students died at
Ohio State University on
April 13, 2003

O, athers

y;rv Safety
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This is a picture of my daughter Andrea. You’ll also notice on the right the house she
died in. The house was equipped with ionization detectors, some worked and some had
the batteries removed. Andrea and four other students died of smoke inhalation, not the
heat.

Most people don’t get burned to death, they die from smoke inhalation. The smoke
detector that would have detected the smoke first would have possibly given the students
a chance. We’'ll talk about why batteries get removed from ionization detectors later.
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Julie Turnbull, Kate Welling
& Steve Smith died in this
house on April 10, 2005
at Miami University

O athers for
rn‘ Safety
) IME <<< 30139 »»>»

Pictured here is Julie Turnbull with Doug her Dad (Doug is the other ‘Fathers for Fire
Safety’ Founder). Also pictured, is the house Julie and two other students died in.
You'll notice that the house had been filled with heavy smoke. There were 17 working
ionization smoke alarms in this house. The problem was they didn’t alarm for nearly an
hour after the smoldering fire tarted.

When they alarmed three of the students were already dead. The student that survived
woke up in a daze in just enough time to jump from the second floor window.
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Legislation
Massachusetts asked the gquestion
“Why are People Dying when the Smoke Alarms were Working?”

2001 Residential Civilian Fire Fatalities
where Smoke Alarms were Present and Operated

All - One and Two

Residences Family Residences
NFPA Fires 396,500 295,500 I 88,000
NFPA Eu;tan e J;;D 777777 2;»;(1 ; :1;;
NFIRS Reported Civilian Fire Deaths T s | s | s

Percentage of Deaths Where Smoke

59.7% 53.6%
Alarms Present” (2001 NFIRS) > .

94.8%

Percentage of Deaths Where Smoke
Alarms Present and Operated* (2001 NFIRS)

Estimated Number of Deaths Where

3 897
Smoke Alarms Present and Operated 32

325

J
|
39.0% 33.8% ‘ 70.7%
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Massachusetts asked, “Why are people dying when smoke alarms are working?”
This slide is put out by the NFPA (National Fire Protection Association). These important
public information statistics show that in residential fire fatalities nearly 60% of the
residents had a smoke alarm present and they operated in almost 40% of the deaths.
Keep in mind that an overwhelming 90 plus % of these detectors in residential building are
ionization alarms.

You probably know that almost 100% of commercial property is protected with
photoelectric detectors.
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Vermont Legislation

Photoelectric Smoke Alarms

® Senate Bill S226, passed and requires that:
"Single-family owner occupied homes have a photoelectric smoke detector on
each floor and outside any bedrooms. Combination photoelectric and ionization
smoke detectors cannot be used as an alternative for these locations because of
the false alarms that are more common with ionization. People disarm the
detectors. 38% of the smoke detectors in fatal fires had smoke detectors that
had been disabled by the occupant.
These detectors must
be photoelectric only.
Ionization can be used in addition to
the photoelectrics that are required,
but must be separate.”

® Vermont's Governor Jim Douglas signed the bill Govarnar Douglas Hguine B
on May 29, 2008 at the Barre City Fire Department mandating photoelectric smoke alarms
O, athers for

ynro Safety
. . p”

»

Vermont asked the same question as Massachusetts after a tragedy occurred that
involved relatives of a local fire chief. You will see how they rallied to change the
legislation in Vermont after the tragedy.

The fire took the lives of a mother and four children. The house was well equipped with
ionization detectors that didn’t sound in time to save the family. The fire officials
instinctively knew the alarms failed the family and you are about to see a film on what they
did to inform the public. First, let’s look at how Vermont’s Fire Smoke Alarm laws were
changed. (Read slide and point out that all smoke alarms required must be Photoelectric).
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Barre City Fire Department
Vermont, USA

www.BarreCityFire.org

O, athers for
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Show WTHR’s ‘Aquarium Test’ film.

Discussion Time.

Point out that it is informed Fire Officials that are educating the public and mention they
can come back and watch the UL film, on the Internet, later at their own leisure.
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BRK 172777 —_

for what matters most '

To: Local Fire Service Administration
From: First Alert ‘ ‘
Date: July 17, 2008

Re: Photoelectric-Specific Legislation |

The Vermont State Legislature recently approved Senate Bill 226 requiring photoelectric-
type smoke alarms to be installed in new and existing single-family homes. This bill was
signed by Governor Jim Douglas on Thursday May 29, 2008 for passage into law.
Massachusetts already abides by a state law that mandates the usagc of photoclcctric
smoke alarms near specified rooms. Similar legislation is pending in Tennessee House Bi
2528 and Senate Bill 2600. Smoke sensmg technology type policy duscussuons are also
bemg d-swssed in Indiana, lIowa, Ohio, Utah, and Californ
Clearly there is a growing consensus mthm state lcguslaturcs as well as the fire service
community that favors photoelectric technology. First Alert has played a crucial role in a
tremendous industry effort to inferm consumers on the importance of the home safety
technologies; and more specifically the differences between smoke sensing technologies.
In light of recent studies and ongoing industry-performed field research regarding the
comparison of photoelectric and ionization smoke alarms, First Alert is offering the
following two scientifically substantiated determinations:
O:{:I*crs- 1of2...
ire Safety
- MOME <<< 70139 >>>

Next we will see a slide of how the major companies are reacting.
You first need to be aware that these companies are trying to duck major liabilities.
These companies have lost major court cases such as the Hackert case and the Mercer
case in which millions were awarded to the plantif’s and the judgments stated that their
products (ionization alarms) failed to protect the victims and the companies had
reasonable knowledge that they would fail to protect. Were you aware of the Class Action
Law Suit against the four largest ionization smoke alarm manufacturers?

These companies can not come out and state that the 90 plus % of ionization detectors
in homes need to move towards photoelectric because of liability issues. Instead they are
sending this letter out to anyone that is promoting photoelectric alarms. Note that they are
in essence take the burden off fire officials by stating that they are tired of ionization
detectors becoming disabled due to their high nuisance alarm rate.

I then tell my story of how | called First Alert when | ordered a box of photoelectric
alarms and note they stated on the outside of the packaging “Reduces Kitchen Nuisance
Alarms.” | called BRK and asked, “Where in my house should | move my ionization alarm
instead of using a photoelectric?” They told me “Placement of detector instructions is
inside the packaging.” | told them it stated the same placement inside the packaging for
the ionization and the photoelectric, so “Where is a better place to mount the ionization
detector?” continued . . .
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Continued . . .

They told me they couldn’t answer that question and | would have to put it in writing.
After a week of calling, emailing my question of “Where is a better place in my house to
place an ionization alarm over a photoelectric?” they finally said,

“Mr. Dennis you know we are not going to answer that question and we know who you
are, you you are one of those guys in Ohio that’s trying to change the legislation. We'll
send you out a letter of support.” (I had been transferred to three departments in one
week by the time BRK came clean!)

BRK
Position on
Photoelectric
Legislation

Download:
HERE >>>
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BRK =773 =
e for what matters most, '
... BRX/First Alert Letter (continued)
1. Field research indicates photoelectric smoke alarms exhibit significantly '
fewer nuisance alarms than ionization smoke alarms (1, 2).
L= l

2. To silence a triggered smoke alarm, about 22% of consumers will remove
the battery, leaving the alarm inoperable and potentially putting the residence
and its occupants at risk should a true fire occur (3).

Considering photoelectric smoke alarms are determined by industry experts to be
significantly less prone to nuisance alarm and potential disabling of the batteries

by consumers, we support and encourage fire service administration and lawmakers
that are moving toward the use of photoelectric smoke sensing technology.

In addition, First Alert aims to reassure all public safety advocates that ours is an organization
that actively supports our consumers amidst this safety-related legislation.

1 Cleary, Thomas. Residential Smoke Alarm Performance. Building and Fire Research Laboratory,

National institute of Standards and Technology. UL Smoke and Fire Dynamics Seminar. November, 2007,
2 Mueller, B.A. Randomized controlled trial of ionization and photoelectric smoke alarm functionality.

Injury Prevention BMJ, 2008; 14;80-86.
3 1997 Fire Awareness/Escape Planning Study for National Fire Protection Association,

Quincy, MA, August 1997, Tables 3 & 4,

O, athers tor
rre Safety
oyt 2oy T HOME <<< Bof39 >>>

Second page of BRK/First Alert letter.

Point out content of BRK’s letter.
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‘White Paper’ - Home Smoke Alarms

Public-Private Fire Safety Council - April, 2006

Council Members:

In addition to CDC, CPSC and USFA, the Public-Private Fire Safety Council
consists of the following organizations:

1133133111102

American Burn Association

American Insurance Association

American Red Cross

Congressional Fire Services Institute
Home Safety Council

International Association of Fire Chiefs
International Fire Marshals Association
National Association of State Fire Marshals
National Fire Protection Association
National SAFE KIDS Campaign
Underwriters Laboratory

U.S. Department of Health and Human Services/Indian Health Service

U.S. Department of Housing and Urban Development

1of2...
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The “White Paper” report is very important because it is a report of every public and
private fire organizations efforts to objectively look at this important topic.
It fact one of the earlier slides you saw was included in this report. Let’s look at some
of their agreed to findings.
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1 - r
White Paper’ - Home Smoke Alarms
Public-Private Fire Safety Council - April, 2006
continued . . .
All One and Two
Residences Family Residences partments
NFPA Fires 396,500 295,500 88,000
NFPA Civilian Deaths 3,140 2,650 460
NFIRS Reported Civilian Fire Deaths 534 455 57
Percentage of Deaths Where Smoke
. 4
Alarms Present (2001 NFIRS) ke e i
Percentage of Deaths Where Smoke
Alarms Present and Operated (2001 NFIRS) 39.0% 33.8% 70.7%
Estimated Number of Deaths Where Smoke
Alarms Present and Operated I3 < s
20f 2
O, athersfor
ﬁre Safety
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Again, in residential fire deaths, 60% of the people had smoke alarms (again,
remember we are talking about ionization alarms) and 40% died anyway.

You'’ll soon

learn that studies show that slightly more than 20% of all ionization alarms

are disabled in under a year due to nuisance alarms.
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Activity at Time of Victim’s Fatal Injury by Smoke Alarm Presence and Operation
in Home Structure Fires Reported in Version 5.0 of NFIRS 1999-2001 Annual Averages

| Activity Presentand  Present but None
Operated  Didn’t Operate Present

Sleeping 38% 57% 49%
Escaping 21% 20% 27%
Unable to Act 10% 14% 11%
Fire Control 9% 2% 1%
Rescue Attempt 7% 2% 4%
Irrational Act 7% 0% 5%
Unclassified Activity 5% 4% 1%
Returning to Fire Vicinity before Control 4% 0% 2%
Total 100% 100% 100%

Note: Percentages were calculated on known data only
Source: National estimates based on NFIRS and NFPA survey

O, athers for
rre Safety
Copyright Xy D) HOME <<< 110139 >35>

This slide will show that the majority of people die while sleeping (Andrea and Julie died
sleeping from smoke inhalation). The second cause is trying to escape. Overwhelming
people die from smoke inhalation.

As you know very few people die from getting burned alive. We should be able to
reason that sometimes people are intimate with the fire and no smoke alarm can protect
them. When we need a smoke detector the most is when we are sleeping.
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Leading Causes of Fatal Residential Structure Fires
with Working Smoke Alarms (2001-2004)

Event 1-2 Family Percent Apartments Percent Overall Percent
Smoking 29 22.5 33 44.6 ’ 67 31.8
Incendiary/ 32 24.8 19 25.7 | 51 24.2
Suspicicus
Open Flame 28 21.7 10 135 40 19.0

Source: NFIRS 5.0 data only; confined fires are excluded

O athers for
frc Safety

HoME << 120039 >»>>»

On a percentage basis, smoking is still the leading cause of death.

Remember that these are usually smoldering fires and photoelectric alarms have a
significant advantage in these types of fires.
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SMOKE DETECTORS

“"The Greatest Success Story in Fire Safety
in the Last Part of the 20th Century”

according to the National Institute of Standards and Technology (NIST)
® " ..US home usage of smoke alarms rose from less than 10% in 1975 to at
least 95% in 2000, while the number of home fire deaths was cut nearly in half.”

® "Thus the home smoke alarm is credited as the greatest success story in fire
safety in the last part of the 20" century, because it alone represented a highly
effective fire safety technelogy with leverage on most of the fire death problem
that went from only token usage teo nearly universal usage in a remarkably short
time.”

Source: NIST Technical Note 1455, 'Performance of Home Smoke Alarms’, Executive Summary, page xix, para 1

(@)

NIST Smoke Detector History s

athers for
yirn Safety
; v D HOME <<< J130f)

One of the most overused clichés is that smoke alarms have cut fire deaths in half.

This claim is still promoted, and it has led to blind acceptance of the ionization detectors

poor performance. Let’s look at past NIST claims and then examine the facts.

NIST
Performance on

Alarms - July 2004

Pertormanie of Homme Sk Al

Home Smoke

Torhaslogos = Ko

UL TR N ¥
whontind 1 we Yer

o

- Download: 14.7M
/L HERE >>> 396 pages
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Is the Reduction in Fire Deaths
Due to Smoke Detectors Alone?

¢ In 1975 there were 12 full spectrum burn ¢enters in the United States and
in 1999 there were over 100 burn centers and 25 of them were full spectrum.
On an annual basis — deaths once a person reached a burn center — went from
4,000 to 1,000,

® Pecple have quit smoking. Two-Thirds of all U.S. reductions in fire fatalities in
smoldering fires from 1984 to 1995 were attributed to reductions in cigarette
consumption.

® Mattresses and furniture have been regulated tc resist cigarette ignition.
® Inspections and building codes have improved.

® Improvements in wiring and fire rated construction has contributed to reduction
in fire deaths.

® Fire deaths from home heating was reduced by 73%.
® People eat out more frequently - less deaths form cooking fires.
® So - Fire deaths have gone down primarily because there are fewer fires.

O, atherste
rro Safety
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Here are some factors completely separate from smoke detectors usage and combined
these factors have been the real contributors to the reduction in fire deaths over the past
few decades.

Not the increase in smoke detectors.
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| *\’ l National Fire Protection Association
) The authority on fire, electrical, and building safety
NFPA @

The U.S. Fire Problem
Residential structure fires

Year Fires Civilian Deaths
1977 | 750,000 6,135
1981 733,000 5,540
1989 | 513,500 4,435
1997 . 406,500 i 3,390
2005 | 396,000 3,055

Source: NFPA Survey

O athersfor
frc Safety
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As you can see from these statistics offered by the NFPA, residential fire deaths have
been cut in half over the past 30 years, only because fires have been cut in half.

The increased popularity of the ionization detector wasn’t a valid factor.

Remember how these statistics get reported - after a fire department makes a run.
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Fire Deaths per Million People

40.00
Deaths
30.00 Trend
20.00 ' Note:
| Downward trend
I started wel
gy before widespread
10.00 ' nenna of eme
usage of smoke
l detectors
] beginning in 1970
0
o :Tx E’_:

Civilian deaths per million people from fire and flame in the United States (1950, 1955-1979)
Source: National Safety Council

O athers:
rrc Safety
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As you can see from this chart the downward slope of decreased fire deaths began a
decade before ionization smoke alarms were installed into homes.
Despite the introduction of ionization smoke alarms the rate of fire deaths did not

decrease.
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The Number of U.S. Home Fire Deaths has
Remained Constant for the Last 30 Years

8 Deaths for Every 1,000 Fires

Deaths per 1,000 Fires

10.000

- Deaths

o

athersfo
ire Safety
v @

This chart is the most telling and it is simply a plot of the NFPA’s own information. Recall,
in the mid 1970’s ionization alarms were only in roughly 15% of American’s homes. By
2005, nearly all Americans, approximately 95%, had an ionization detector.

One would think if we went from 15% to 95% over a thirty year period then the death rate
in residential fires would decrease significantly.

WRONG! For 30 years the rate has remained around 8 deaths for every 1,000 fires.

The 2006 White Paper Report, which is a 60 page report on home smoke alarms, actually
acknowledges this fact on page 11 of the report. For some reason it has gotten very little
attention.
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ler Alarm Times - Failure Rates

» Response times utilized will be from the most recent (2008)
NIST Study

* However, the most comprehensive study of “smoke
detectors” is the Texas A&M Study which was a 3 year
study done in conjunction with Colorado State University
which was a “Risk Analysis of Residential Fire Detector
Performance”

O athers for
ann Safety
— ) HOML cecw 18 0f 39

o

Next we are going to examine smoke alarm response times and fail rates. We will look
at what most people look to first, the tests by NIST, including their most recent tests.

However we will also look at what many people think is the most thorough testing - that
done by some Universities.
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NIST NIST 2008 - Alarm Time in Seconds
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Type / Stage of Fire

Here is a chart of the 2008 NIST testing of smoke alarms. NIST tested two dual sensor
alarms, an ionization and a photoelectric.

Here is a clear visual of how the alarms performedin the individual tests. You can see
in the flaming tests the alarms were within seconds of one another. The ionization
actually was almost 30 seconds faster than the photoelectric. HOWEVER, you can see in
the smoldering tests, that leading cause of residential fire deaths, the photoelectric was 39
minutes faster in one of the tests and was significantly faster than the ionization all the
time. Interestingly in a NIST test four years earlier, the photoelectric beat the ionization by
55 minutes.

The Barre City Fire Department tests also demonstrated these same differences. Iso,
in case some of you are looking at the dual sensor in this chart, notice how consistently
Dual #2 beat Dual #1. This is because manufacturers can manipulate the sensitivity
levels. The problem is when the ionization gets paired with the photoelectric technology
you have them running off the same battery and you have to live with the 20% disabling
due to nuisance alarms factor.

It appears that when manufacturers sent their alarms to NIST for testing, they increase
the sensitivity levels to get them to perform better. However at this increased sensitivity
level they probably would not be acceptable in a home because of increased false
alarms . .. We’ll address the false alarm issue shortly.
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NIST

National Institute of Standards and Technology

to the Boston City Council Committee on Public Safety
Statement for the Record - Auqust 6, 2007

In summary, the research conducted by NIST staff leads to the conclusion that both
ionization and photoelectric alarms provide enough time to save lives for most of the
population under many fire scenarios; however, ignization alarms may not always alarm even
when a room is filled with smoke from a smoldering fire, exposing the most sensitive
populations with mobility limitations to an undetermined risk.

Photoelectric detectors can provide a lot more warning time than ignization detectors in a
smoldering fire; at the same time a smoldering fires can take a longer pericd to become
dangerous. Ionization detectors can provide a little more time than photoelectric detectors in

a flaming fire; in this case there can be little time to spare. Changes in furnishing materials
and construction over the past decades have reduced the time available for safe egress in
any fire. NIST is currently conducting research to assess whether or not modifications may be
needed in the standard test method for certifying residential smoke alarms to accommodate
the changing threat.
l1of2
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Slides 20 and 21

Here is an interesting piece of information. Here is what NIST disclosed to the Boston
City Council during the period when the state of Massachusetts was examining
photoelectric legislation. NIST testified that,

“ijonization alarms may not always alarm,
when a room is filled with smoke from smoldering fire”

and that ionization alarms are a little faster (i.e. up to 30 seconds) in a flaming fire and that
photoelectric provide a lot more time in a smoldering fire (i.e. over a half of an hour).

Also remember which fire kills the most people.

NIST went on to also point out the problems of with the ionization’s nuisance alarm
problems.

So why doesn’t NIST make this information readily available to Fire Chiefs/the fire
industry?
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NIST

Statement for the Record - August 6, 2007
National Institute of Standards and Technology
to the Boston City Council Committee on Public Safety

continued . ..

In NIST's smoke alarm research, and in applications in the field, it is documented that most
common ionization detectors have a propensity to produce nuisance alarms during cocoking
activities. NIST examined a broad range of activities (including cooking) that yield nuisance
alarms. The published field observations guided the nuisance alarm scenarios studied.
Specifically, the sensitivity to alarm threshold, distance from the source, background air
flows, and alarm sensor (photoelectric or ionization) were examined. Additional
measurements were made with aerosol instrumentation to provide a more fundamental
understanding of nuisance alarm sources than has been previously published. Given the
scenarios examined, both photoelectric and ionization alarms produced nuisance alarms, but
NIST does not mean to imply that they are equally susceptible to such nuisance alarms.
Most field data suggest that ionization alarms have a greater propensity to nuisance
alarm than photoelectric alarms, possibly indicating that certain activities such as cooking
dominate reported nuisance alarms in the field.
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Slides 20 and 21
Here is an interesting piece of information. Here is what NIST disclosed to the Boston

City Council during the period when the state of Massachusetts was examining
photoelectric legislation. NIST testified that,

“ijonization alarms may not always alarm,
when a room is filled with smoke from smoldering fire”

and that ionization alarms are a little faster (i.e. up to 30 seconds) in a flaming fire and that
photoelectric provide a lot more time in a smoldering fire (i.e. over a half of an hour).

Also remember which fire Kills the most people.

NIST went on to also point out the problems of with the ionization’s nuisance alarm
problems.

So why doesn’t NIST make this information readily available to Fire Chiefs/the fire
industry?
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NEST Performance of Dual Photoelectric/Ionization
(combination) Smoke Alarms in Full-Scale Fire Tests

Thomas Cleary , Building and Fire Research Laboratory National Institute of
Standards ang Technology Gaithersburg, MD, USA +1 301 975 6858 thomas.cleary@nist.gov

Abstract:

The UL Standard 217, "Single and Multiple Station Smoke Alarms” allows for dual sensor
alarms so long as the each sensor is primarily a smoke sensor and the design meets the
Standard [6]. The alarm logic is an {OR}-type such that the the alarm is activated if either
the photoelectric sensor or ionization sensor alarm threshold is met.

The individual sensor sensitivities are not tested separately. Therefore,
manufacturers have the freedom to set each sensor’s sensitivity separately. Since
an individual sensor can be set to meet all current sensitivity standards, it is not
obvious what overall benefit is achieved from a dual alarm with an additional
sensor technology that could be more or less sensitive than what would be found
in a standalone unit employing such a sensor.

Additionally, another potential benefit of a dual sensor alarm rnay be realized by adjusting
each sensor’s alarm threshold to reduce nuisance alarms. Thus, the sensitivity of each
sensor factors inte the overall performance of a dual alarm.

Presented at the Fire Protection Research Foundation’s 13th annual Suppression and Detection Research &
Applications Symposium (SUPDET 2005), February 24-27, 2009, Orlando, FL

O, athers for
ﬁrc Safety
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Getting back to the discrepancies between Dual sensor #1 and Dual sensor #2.

Interestingly NIST, in an abstract, also noted that manufacturers have the
freedom to set sensors separately and noted that they could not find any real
benefit to standalone models.
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Texas A&M University Study
V-4 1\ Risk Analysis of Residential Fire Detector Performance

* "The development of the risk analysis offered a clear insight into why there
continues to be a high residential death rate in spite of an increase in the
residences reported to have smoke detectors installed. The current thought
process demonstrated by fire officials in the position to make recommendations,
has been to just install a smoke detecter in the home without consideration as
to the type of potential fire ignition that most frequently occurs or to the quality
of the fire detector.”

* “A review of the risk analysis provides a clear example of the probability of a
detector failure if there is no consideration as to the risk involved with the use
of the various types of fire detectors.”

1o0f 2
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Slides 23 and 24
Now what | think should be the Gold Standard

study. Researchers at Texas A&M University, along ~
with support from the University of Colorado and TTDSR .
lowa, did a three year smoke alarm study in the
1990’s. They were concerned that UL'’s testing of
smoke alarms, by putting a smoke detector in a
wooden box and then by forcing smoke through it,
was not as good as open field testing. Texas A&M'’s
testing was a fault-tree-analysis model designed by
Bell Laboratories for the United States military. After
three years here is what their research concluded:
- In a Smoldering fire the ionization detector had a Texas A&M Study

55.8% failure rate (this means the person died) to Risk Analysis of

the photoelectric detectors 4.06% failure rate. Fire Detector Performance
- In a Flaming fire, where the ionization supposedly

has a few seconds advantage, the ionization had a “"! Download:

19.8% failure rate, to the photoelectric detectors P HERE >>>

3.99% failure rate.
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Texas A&M University Study
V-4 18 Risk Analysis of Residential Fire Detector Performance

cantinued . ..

® "As illustrated in the article, the various types cof fire detectors provide different levels of risk
which supports the need for a change in the current thought process of many fire officials. Certain
types of fire detectors are more reliable for the different types of fires, therefore, recommendat-
ions as to the type and location of the fire detector should include the type of fire ignition that
would most likely occur and the most reliable detector that can be installed in that location.”

® “For example, during a smoldering ignition fire, the photoelectric smoke detector offered the most
reliable method of detecting the fire while the room of origin was still in a tenable condition.”

® “The probability of the failure of the photoelectric detector to detect a smoldering
ignition fire is 4.06% while the ionization detector provided a 55.8% probability of a
failure in a similar type of fire. This high probability of a failure of the ionizaticn detector can
be contributed to a number of factors such as performance under normal conditions and an
inability to consistently detect smoldering smoke particles, This is a very important consideration
since most of the fires that occur in residences start out as smeldering ignition fires.”

® "During a flame ignition fire, the photoelectric smoke detector had a 3.99% probability
of a failure to detect the fire while the ionization smoke detector probability of failure
to detect the fire is 19.8%.”
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Slides 23 and 24
Now what | think should be the Gold Standard study.

Researchers at Texas A&M University, along with : .

support from the University of Colorado and lowa, did a i

three year smoke alarm study in the 1990’s. They were

concerned that UL’s testing of smoke alarms, by putting

a smoke detector in a wooden box and then by forcing

smoke through it, was not as good as open field testing.

Texas A&M'’s testing was a fault-tree-analysis model

designed by Bell Laboratories for the United States

military. After three years here is what their research
concluded:

- In a Smoldering fire the ionization detector had a Texas A&M Study
55.8% failure rate (this means the person died) to the Risk Analysis of
photoelectric detectors 4.06% failure rate. Fire Detector Performance

- In a Flaming fire, where the ionization supposedly -
has a few seconds advantage, the ionization had a “‘! Download:
19.8% failure rate, to the photoelectric detectors " HERE>>>
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3.99% failure rate.
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N lg 12™ International Conference on Automatic Fire Detection
AUBE 01 - March 25- 28, 2001
Response-Time Comparisons of Ionization
and Photoelectric/Heat Detectors

1. Introduction ‘\x ® o _

¢ “Despite the recent introeduction of new technologies, the vast majority of
smoke detectors sold and in service today are based on gither the photoelectsic or the ionization principle. In the
twenty-five years since smoke detectors began to attain widespread acceplance §s essential life/salety fire
protection davices [1]. it has become generally accepted that “ionization smoke detection is more responsive
to invisible particles (smaller than 1 micron in size) produced by most flaming fires™ [2]

e [tis alsc generally accepted that pholoelectric detection is “more responsive to visible particles (larger
than 1 micron in size) produced by most smoldering fires”, “somewhat less responsive to smaller particles
typical of most flaming fires”, and *less responsive to black smoke than lighter colored smoke® [2). However, the
relative merits of the two detector types continue o be a subject of discussion [3].78

TF-5 type liquid heptane fro tosts, photoelectric and ionization detection occurred at about the same time."

TE ' ]
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\UBE 91

Slides: 25, 26, 27 and 28:
These slides will show you not all testing demonstrates v
that the ionization is fast during a flaming fire. In a ey ——
conference sponsored by NIST in 2001, a UL test was
presented.
The results again show the photoelectric’s were much
faster to respond in a smoldering fire, depending on the PROCIESENGS
placement of the detector to the fire, by as much as
almost 19 minutes when they were set at the sensitively
levels sold to home owners.
Note:

The Photoelectric in this test also was faster by
literally a few seconds than the ionization in the flaming

RO & .

NIST 12th Conference on

tests as well. " . Automatic Fire Detection
Remember that sensitively levels can be manipulated March 2001

by manufacturers. When the sensitivity levels were set

the same, to the most sensitive levels, the Photoelectric “"! Download:

was 11 seconds faster than the ionization in the flaming /" HERE>>>

tests but was 30 minutes faster in the smoldering tests.
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NIST

80ft 17.7 k. 19.2 ft

Test Device (2) (3) (5) (6) (1) (2)

UL 268

ERERE AR lon 3,459 | 3,317 | 3,843 | 3,614 | 3,864 |3,591

Photo 2,421 | 2,253 | 2,916 | 2,916 | 2,726 |2,823

Diff. of Avg. Time (lon - Photo) 1,038 | 1,064 927 698 1,138 | 768

UL 268 Flamm. Liquid lon 31 36 Gl 56 65 65

Photo | 26 | 29 | ss | ss | s7 | 57
Diff. Avg. Time (lon - Photo) 5 7 6 ’ 1 8 8
[4] 'Fire Test Comparisons of [on and Photoelectric Smoke Detector Response Times',

Fire Suppression and Detection Research Application Symposium, Orlando, Florida, USA
) Qualey, L Desmarais and J Pratt; Febeuary 7 - 9, 2001
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Slides: 25, 26, 27 and 28:

These slides will show you not all testing demonstrates \UBE %1

- ——
CONPIRENCE ™ roMa i

that the ionization is fast during a flaming fire. In a FIKE DR 120 Th0n
conference sponsored by NIST in 2001, a UL test was
presented. —
The results again show the photoelectric’s were much '
faster to respond in a smoldering fire, depending on the PROCIIBONGS
placement of the detector to the fire, by as much as ' S
almost 19 minutes when they were set at the sensitively
levels sold to home owners.
Note:

The Photoelectric in this test also was faster by R e = !

literally a few seconds than the ionization in the flaming

tests as well. NIST 12th Conference on

Automatic Fire Detection
March 2001

Remember that sensitively levels can be manipulated
by manufacturers. When the sensitivity levels were set
the same, to the most sensitive levels, the Photoelectric -
was 11 seconds faster than the ionization in the flaming
tests but was 30 minutes faster in the smoldering tests.

Download:
HERE >>>
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NIST

Distance From Test Fire

(Ceiling Position #)

Test Device | (2) | 3 (s) (6) m | @
UL 268 X
e lon 3,318 | 3,236 | 3,691 | 3,471 | 3,677 t3,u7a
Photo | 1,556 | 1,577 | 2,008 | 2,008 | 1,854 |2,002
Diff. of Avg. Time (lon - Photo) 1,762 | 1,659 1,683 1,463 1,823 j;’1,472
UL268 . lon 29 | 3 60 56 65 | 63
Flamm. Liquid = Sl SR b 1 o
Photo 18 | 20 as a5 53 | s2
Diff. Avg. Time (lon - Photo) 1 | 1 15 1 12 |1

) Qualey, L Desmarais and J Pratt; February 7 - 9, 2001

[4] 'Fire Test Comparisons of lon and Photoelectric Smoke Detector Response Times',
Fire Suppression and Detection Research Application Symposium, Orlando, Florida, USA
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Slides: 25, 26, 27 and 28:
These slides will show you not all testing demonstrates \UBE 91

that the ionization is fast during a flaming fire. In a
conference sponsored by NIST in 2001, a UL test was
presented.

The results again show the photoelectric’s were much
faster to respond in a smoldering fire, depending on the
placement of the detector to the fire, by as much as
almost 19 minutes when they were set at the sensitively
levels sold to home owners.

Note:

The Photoelectric in this test also was faster by
literally a few seconds than the ionization in the flaming
tests as well.

Remember that sensitively levels can be manipulated
by manufacturers. When the sensitivity levels were set
the same, to the most sensitive levels, the Photoelectric
was 11 seconds faster than the ionization in the flaming
tests but was 30 minutes faster in the smoldering tests.

FFFSFireChiefsPresentation08Sep09.pdf - Check for latest version at: www.FFFES.info
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March 2001

Download:
HERE >>>

30 of 43



http://www.FFFS.info
http://www.FFFS.info
http://www.theworldfiresafetyfoundation.org/theworldfiresafetyfoundation.org/FFFS_FCP25_files/NISTAUBE01.pdf
http://www.theworldfiresafetyfoundation.org/theworldfiresafetyfoundation.org/FFFS_FCP25_files/NISTAUBE01.pdf

Fire Chiefs Presentation

Home <<< 280f39 >>>

NNJISST Results of the Tests

® The data for the smoldering smoke tests show that typically the
photoelectric detectors set to 2.5 % /ft responded 12 - 18 minutes earlier
than the Type A ion detectors set to 1.3 % /ft.
Table 2 shows that when both were evaluated at 0.5%/ft, the photoelectric
detectors typically responded 25 - 30 minutes faster than the Type A ion
detectors.
As Tables 1 and 2 show,
in the UL 268 Flammable Liquid Fire tests, there was no significant
difference in response time between the photoelectric and Type A ion
detectors whether compared at their default sensitivities (2.5 %/ft and 1.3 %/ft)
or the same, higher sensitivity (0.5 %/ft).

e Statement in Report:
“Note that not all ions alarmed in all smoldering tests.”

® According to NIST in 2001
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Slides: 25, 26, 27 and 28:

These slides will show you not all testing demonstrates UK

that the ionization is fast during a flaming fire. In a ““",‘,1_,",-'_ = OMATI
conference sponsored by NIST in 2001, a UL test was

presented.

The results again show the photoelectric’s were much
faster to respond in a smoldering fire, depending on the PROCTE BN
placement of the detector to the fire, by as much as
almost 19 minutes when they were set at the sensitively
levels sold to home owners.

Note:

The Photoelectric in this test also was faster by N Q =
literally a few seconds than the ionization in the flaming
tests as well. NIST 12th Conference on

Remember that sensitively levels can be manipulated Automatic Fire Detection
by manufacturers. When the sensitivity levels were set March 2001
the same, to the most sensitive levels, the Photoelectric PO

' Download:

was 11 seconds faster than the ionization in the flaming

tests but was 30 minutes faster in the smoldering tests. : HERE>>>
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Nuisance Alarms W
Fire Incident Study
National Smoke Detector Project

Consumer Product Safety Commission (CPSC) January, 1995

Executive Summary:

® "The Consumer Product Safety Commission conducted the Fire Incident Study to
identify why smaoke detectors fail to alarm in residential fires. Data were collected
from 263 fires in 15 U.S. cities between April 1992 and February, 1993. Fourteen
deaths, 33 injuries and $2.7 million in property loss occurred in these fires.”

® "The study results indicated that about 60% of the detectors failed to
alarm because they were disconnected from their power sources. Among
those that were disconnected because occupants experienced problems with
them, the reasons most often cited by occupants were that it “alarms too often”
or that there were unwanted alarms related to cooking activities.”

® “"These studies indicate that in crder to reduce deaths and injuries from
residential fires, the number of working smoke detectors must be increased.”

Source: CPSC, Fire Incident Stucdy, National Smoke Detector Project, Jan 1995 Executive Summary, page i
’ ’ -
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Let’s examine the Nuisance Alarm Problem.

This report was conducted by the Consumer Product &i )
and Safety Commission. g

It states that 60% of detectors fail to alarm because FIRE INCIDEN
they end up being disconnected due to unwanted ;
alarms. In other words, nuisance alarms. Again
remember that over 90% of alarms in our homes are
caused by ionization alarms.

By the way, if you get on the Internet you will find
numerous studies state that over 20% of all ionization
detectors are disabled within the first year due to
nuisance alarms.

The photoelectric disabling rate is around 4%.
This means if you gave everyone an ionization detector, CPSC Fire Incident Study
in one years time, 20% of the population would be National Smoke
unprotected due to the nuisance alarm problem. Detector Project
Why accept a 20% failure rate when there is a safe,

affordable and available alternative? , Download:
s HERE>>>
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U.S. EXPERIENCE WITH SMOKE ALARMS
AND OTHER FIRE DETECTIONAL/ALARM EQUIPMENT

Marty Ahrens, Fire Analysis and Research Division, National Fire Protection Association

m “"False Alarms and Unwanted Activations”

NFPA

« lonization devices had a disproportionate share of nuisance alarms.

* Cooking smoke tends to contain more of the smaller particles (less than one
micron) that activate an ionization-type device rather than the larger particles
that activate a photeelectric-type device. In the National Smcke Detector Project,
97% of the devices tested for involvement in nuisance alarms were
ionization-type devices.

* Most people do not automatically assume a sounding smoke alarm is an
emergency situation. In some cases, they know what caused the alarm and know
that they are safe. However, lives have been lost when real alarms were
mistakenly considered false.

Unwanted activations can generate a dangerous sense of complacency.

O athers for
ylrc Safety
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This NFPA report states that 97% of nuisance alarms were caused by ionization detectors.

FFFSFireChiefsPresentation08Sep09.pdf - Check for latest version at: www.FFFS.info 33 0f 43


http://www.FFFS.info
http://www.FFFS.info

Fire Chiefs Presentation

\ Marty Ahrens
” Fire Analysis and Research Division
National Fire Protection Association

NFPA November 2004
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1/3 of alarms cited for nuisance activations were located incorrectly.
Nuisance alarm problems often can be addressed by moving the device to
a different location or by switching from ionization-type to
photoelectric-type devices.

One-third of the devices studied for nuisance alarms in the National Smoke
Detector Project were reportedly in locations that made nuisance alarms
more likely, often less than five feet from a potential socurce of smoke,
steam, or moisture sufficient to produce nuisance alarms.
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In a study by Marty Ahrens of the NFPA a suggestion was made for eliminating nuisance
alarms . . .

SWITCH TO A PHOTOELECTRIC DETECTOR.
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Official Positions on Ionisation/Photoelectric Smoke Alarms
lon Photo Dual One of
Sensor each
AFAC - Australasian Fire & Emergency Services X
Authorities Council
Have a
CPSC - Consumer Product Safety Commission PR
IAFC - International Association or Fire Chiefs X
IAFF - International Asscciation of Fire Fighters X
NASFM - National Asscciation of State Fire Marshals X X
NFPA - National Fire Protection Association X
NIST - National Institute of Standards & Technology X
USFA - United States Fire Administration X X
WFSF - World Fire Safety Foundation X
O athers for
’rc Safety
o Sty D) HOME << 320005 >

Let’s look at major agencies and see what they endorse. You'll note that

NO one, absolutely no one, endorses ionization smoke detectors. Ask yourself this
question,

“Why are businesses and commercial properties being protected
with photoelectric detectors, but our homes, where we sleep at
night, are protected with ionization detectors?”

Why as a society, are we tolerating ionization detectors in our homes when nobody
endorses them and their are safe and affordable alternatives?
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Statement from Ontario Fire
Marshal for 2006 Fire Codes

[onization models are best suited for rooms that contain highly combustible
materials that can create flaming fires. These types of materials include
flammable liquids, newspapers, and paint cleaning solutions.

Photoelectric models are best suited for living rooms, bedrocoms and
kitchens. This is because these rcoms often contain large pieces of
furniture, such as sofas, chairs, mattresses, counter teps, etc. which will
burn slowly and create more smoldering smoke than flames.

O athers e
Ire Safety

| think a statement from Ontario’s Fire Marshal says it best.
IONIZATION detectors are for rooms that contain highly combustible
materials (like maybe your garage).

PHOTOELECTRIC detectors are best suited for LIVING ROOMS,
BEDROOMS and KITCHENS.

In other words, best for putting in your house.
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INTERANATICNAL ASSOCIATION OF st NGxTIRS

I ') NEWS from Fire Fighters

TR NDW YOS BT W ASENGTON, D0 20000 - WWNOAST 0BG

Don’t Just Change Your Batteries
Change Your Smoke Detector Too

29 QOctober, 2008

* Washington, DC - The International Association of Fire Fighters (IAFF)
is urging households to change more than just smoke alarm batteries
when Daylight Savings Time ends November 2.

* The IAFF also recommends changing to a photoelectric smoke alarm.

« About 90 percent of homes are equipped with ionization smoke alarms.

10of 2
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Did everyone catch the advice from the World’s largest fire organization the
International Association of Fire Fighters (IAFF)? The IAFF stated,

“Don’t just change your batteries, change
your smoke detector [to a photoelectric] too!”
and that,
“using better smoke alarms will drastically reduce
the loss of life among citizens and firefighters”

Let’s look at their reasoning . . .
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continued . . .

*  More than 3,000 people die each year in the United States and Canada in structure fires, and we need to
do everything we “can to reduce that number,” IAFF General President Harold A. Schaitberger said.
"Using better smoke alarms will drastically reduce the loss of life among citizens and fire fighters
because it will mean earlier detection of fires and result in faster response by emergency crews.”

+  The IAFF in August said federal, state and provincial officials should require that all relevant building
standards and codes developed in the United States and Canada include a mandate for the use of
photoelectric smoke alarms. Research has demonstrated that photoelectric smoke alarms are more
effective at warning of smoke from smoldering fires than ionization smoke alarms, With earlier warning,
people have more time to escape a burning structure and call 911 sooner. Photoelectric smoke alarms
also are less susceptible to nuisance alarms. To prevent nuisance alarms, citizens often disable smoke
alarms, placing themselves, others in a home or building and fire fighters at greater risk.

+  Photoelectric smoke alarms contain a light source and a light-sensitive electric cell. Smoke entering the
detector deflects light onto the light-sensitive electric cell, triggering the alarm. These alarms are more
sensitive to large particles given off during smoldering fires — the kind of fires that typically occur at
night when people are asleep.

«  lonization smoke alarms have a small amount of radioactive material, and establish a small electric
current between two metal plates, which sound an alarm when disrupted by smoke entering the
chamber. But the technology leads to a delayed warning in smoldering fires that can lead to greater loss
of life among people and fire fighters in a burning structure as a result of a8 more developed fire. A
delayed warning during a smoldering fire, especially at night, can incapacitate people who are sleeping
and lead to death as fire spreads.

= No home should be without a smoke alarm, and ionization alarms should continue to be used until a
home can be equipped with photoelectric alarms.

»  The international Asscciation of Fire Fighters, headquartered in Washington, DC, represents more than 292,000 full-
time professional fire fighters and paramedics who protect 85 percent of the nation’s population. More information is
availabie at www.ialt.org.
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Discuss the above reasons.
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The International Association of Fire Chief's ‘
Residential Smoke Alarm Report SMOKE ALARM |
ALARM

(September 1980, excerpt) REPORT l
|

The Fire Chief's Recommendation

T —— J
What kind of detector should the fire chief recommend - ionization
or photoelectric? The answer to this question, in the subcommittee's
opinion is clear.

It is the subcommittee's belief that only the photoelectric detector
will meet the requirements reliably when subjected to both open
flame and smoldering fires.

The subcommittee believes this has been proven time after time
throughout the country in actual tests conducted by manufacturers
and fire departments (see Appendix A).

O athers o
Yirc S"h"lz. HOME cce oA >>>
What is truly amazing is that right back in the 1980’s The internatic
the International Association of Fire Chief’s had it right. Associstion of Fire Chief's
After extensive research they released this advice to the
: RESIDENTIAL
public.
SMOKE ALARM
REPORT

We have come full circle on the data again.

IAFC Residential Smoke
Alarm Report - Sept 1980

s Download:
HERE>>>
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\ The National Fire Protection Association
w commissioned Harris Interactive

to conduct the Fire Prevention Week Survey
NFPA

Some of Harris Interactive findings . . .

Virtually all Americans currently have a smoke alarm installed
in their homes.

Four out of ten have had their smoke alarms go off in the past
twelve months.
* Fewer than one in ten thought that their smoke alarm going

off meant there was a fire or that they had to get out. Those
with children are more likely than those without to think this.

* The actual number is 8% that thought there was a fire or
that they had to vacate.

O atherss
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The most shocking piece of information is saved for last.

This is a by-product of not critically looking at the facts.

A couple of years ago the NFPA commissioned a survey by Harris Interactive.

Here is their disturbing findings,

When a smoke alarm goes off fewer than one in ten people

thought there was a fire and they had to get out of the house!
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Changes that /m
Must be Made in Ohio :ra---_-_-g~

® lLegislation and codes must require stand-alone photeelectric technology.

@ All residential building that rent must have stand-alone photoelectric alarms on each
floor and properly spaced between bedrooms.

® When residential homes are sold, befere the deed is transferred, they shall have

standalone photoelectric alarms on each floor and properly spaced between bedrooms.

® New home construction shall have hardwired photoelectric detectors.

NOTE:

We are not taking a position that an owner cannot install other fire detection
protection equipmen! including ionization alarms or dual sensor alarms. We fee
strongly that ionization alarms ¢o not provide optimal protection and the nuisance
alarm factor contributes to deaths, and will lead to the disabling of dual sensor alarms

O, athers:
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Father for Fire Safety Statement
What we want for Ohio

We strongly feel fire officials need the right information to educate the public and that
everyone needs stand-alone, photoelectric smoke alarms. It is clear most people die from
smoke inhalation and most people die while asleep or when they were asleep and tried to
escape when they were awoken too late in the fire. It is clear that test after test has
established a significant time advantage for the photoelectric in the types of fires that kill
most people. It is also clear that we cannot afford smoke alarms that are flawed by failing
to alarm in smoke, or through unacceptably high nuisance alarms. We also have to
recognize that smoke detectors are not needed and can not save a person from a fire they
just lit/were intimate with.

What is not clear is the advantage of the ionization alarm.

In most cases they MAY alarm seconds faster in a flaming fire (if they have not been
disconnected due to false alarms). However, many, if not most flaming fires, are caused
by an event and the person is likely near the fire and awake. The nuisance alarm problem
is very disturbing. Continued . . .
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... continued

It is also disturbing that manufacturers of dual sensor alarms attempt to combine superior
technology with inferior technology and have them run off the same battery.

If any fire official still feels a home truly needs both types of detectors, then they should
make sure everyone has a photoelectric and then suggest a stand-alone ionization as
well. Children should never sleep in a home that has a product that is likely to be disabled,
or ignored, and have their lives needlessly put at risk.

We also feel that photoelectric detectors vast time advantage will save citizens lives and
property because fire fighters can be alerted considerably earlier. Photoelectric
technology will save fire fighters lives because it is easier to put out a smolder fire than a
full fledge fire.

To us the choice is clear - Recommend only stand-alone Photoelectric Smoke Detectors.
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