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Figure 151. Toasting frozen bagel scenario —
toaster on at t=0, off at 300 s. Room fan turned off

163

400

500



400 30 510°
—_ 350 + - — E Mass 1 E)
w N ° £ [ Number 1410° E
T 300}t PO J > ; 1 S
2 a E f £
& 250 . g i =
= ® [ 5
B s r ]
c 200 g 5 ‘ 2
3 3 [ =
< 150 - A PElow R c L 5
o o PE mid § w0 e
- v PE high
g 100 - A 1oNlow | 1 9 3
£ ° IONmid ] 9]
= 50 - v IONhigh| = 3
[ 1S
L >
0 1 1 1 1 1 1 0 0 zZ
A B C D F G 0 100 200 300 400 500 600
A Alarm Location C Time (s)
40 50 5.5 ; ; 510°
—— Chamber 1 ME
temperature 145 6 %
) . — Number 1410 4]
§ 35 + relative humidity 1 0 E’\o, ,&\ g
- > S =
® g g g
El 1 35 € 5 =
S 30+t S a o
2 130 § 8
5 2 &) S
= © c o
= 25 Wﬂmﬁm % g c c
< iz = S
‘“'-————-——n_rrv-\_—_ﬁ 20 5
Ko}
€
20 L ‘ ‘ ‘ ‘ ‘ 15 4 ‘ ‘ 0 3
0 100 200 300 400 500 600 0 100 200 300 400 500 600
B Time (s) D

Time (s)

Figure 152. Toasting frozen bagel scenario —
toaster on at t=0, off at 300 s. Room fan turned on

Several generalizations describe the toasting scenarios:

. For the most part, a high concentration of small particles produced in the early stages of
toasting contributed to the ion alarm events.

. With no forced flow, the particles were carried to the ceiling and were transported far
from the source at sufficient concentration to cause ionization alarms.

. Forced flow diluted the aerosol concentration such that only ionization alarms closest to
the source were susceptible to reaching their threshold.
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. Photoelectric alarm thresholds were met only after items started to char and produce
visible smoke, i.e., the photoelectric alarms lag the ionization alarms due to the type of
smoke aerosol produced.

. Forced flow reduced the number of photoelectric alarm thresholds met. However, at
several locations, photoelectric alarm thresholds were met where ionization alarm
thresholds were not.

6.3.2 Frying Bacon

Strips of bacon were fried in either a 300 mm (10 in) diameter cast-iron frying pan or 280 mm

(9 in) aluminum non-stick frying pan heated by both a single-unit LPG hot plate (maximum
output 4 kW) or the electric range (large burner, nominally 1.5 kW maximum output). With the
electric range, the aluminum non-stick pan was pre-heated on the high setting, then turned down
to medium high after the bacon was added. Cooking time was between 5 min to 6 min. With the
LPG hot plate, LP gas was piped to the burner from a bottle located outside the manufactured
home. After the burner was lit, the cast iron pan was pre-heated for 1 min, then, the bacon was
added. Cooking time was 10 min. In all cases, approximately 230 g of bacon was cooked for a
time sufficient to crisp the bacon, but not char it.

Figures 153 and 154 show results for bacon cooked in the cast iron pan with no forced air flow.
(Note, there was no companion forced air flow test for this scenario.) Figures 153A and 154A
show similar trends in that ionization alarm thresholds were reached first, followed by
photoelectric alarm thresholds. For any fixed location, delays between ionization and
photoelectric alarm ranged between several hundred seconds to 10’s of seconds. The
temperature rise was about 7 °C during these tests. From figure 154B, the ignition of the
hotplate was apparent from a temperature spike at time = 0. The relative humidity initially
increased, then decreased suggesting moisture driven off early the cooking process (as evidenced
by condensed water vapor above the frying pan) was the primary cause (moisture from the
combustion process also affects the relative humidity).

The number concentration rose to peak values of approximately 6x10° particles/cm’ at the end of
the cooking time, while the mass concentration peaked at about 50 mg/m® at the end of each test.
The ion chamber voltages rose steadily from about 180 s to the end of the cooking time (660 s).
There was no evident rise in the number concentration from the LP gas combustion alone.
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Figure 153. Frying bacon scenario - cast-iron pan, LPG hot plate,
no forced flow, burner lit at t=0, bacon in pan at 60 s

Figure 155 shows the results for bacon cooked in the aluminum non-stick frying pan heated by
the electric range with no forced air flow. Figure 155A shows the time to reach alarm
thresholds. Usually, ionization thresholds were reached before photoelectric thresholds with the
exception of the lower threshold at position G. Fewer thresholds were reached in this test
compared to the cast iron frying tests above, even though the bacon was cooked to the same
nominal doneness. The temperature rise was about 3 °C over the test time, and again the relative
humidity increased to a peak, then decreased below the initial value by the end of the test.

There were two peaks in the number concentration attributed to the method of cooking (i.e.
turning the bacon and moving it and pressing it with a spatula), on the order of 4x10°
particles/cm®. The mass concentration also experienced two peaks, the early one about 20 mg/m’
and the latter one about 80 mg/m’. The ion chamber voltages follow the number concentration
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trend and both experience two peak values. The magnitude of the second peak is greater than the
first suggesting the mean particle size is larger, which is confirmed by the mass concentration
peaks.
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Figure 154. Frying bacon scenario - cast-iron pan, LPG hot plate,
no forced flow, burner lit at t=0, bacon in pan at 60 s
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Figure 156 shows the results for bacon cooked in the aluminum non-stick frying pan heated by
the electric range with forced air flow. During this test, only photoelectric alarm thresholds were
met, and then at three locations. A slight decrease in relative humidity was observed, as was a
slight increase in temperature. The number concentration peaked at about 1x10° particles/cm’,
while the mass concentration experienced a sharp peak to a value of 25 mg/m®. The ion
chamber voltages follow the number concentration increase, but only reach values about 0.2 V
above clean air background value.
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Figure 156. Frying bacon scenario - aluminum pan, electric range,
floor fan on, bacon in pan at 120 s

Several generalizations describe the frying bacon scenarios:

. With no forced air flow, ionization alarm thresholds were met before photoelectric alarm
thresholds at most locations.

169



. The combination of the type of pan and heat source affects the number of alarm
thresholds met. The rendered byproducts from the bacon tended to stick to the cast iron
pan and burn, producing more visible smoke during cooking.

. With forced airflow, all ionization alarms were suppressed, while three locations reached
photoelectric alarm thresholds. The alarm closest to the source actually reached the
lowest threshold after two alarms located farther from the source.

6.3.3 Frying Butter and Margarine

One tablespoon of butter or margarine was placed in either the aluminum or cast iron pan set on
the large element burner. Power was set to high and the pan was left for 5 min to 6 min, then
power was turned off and the pan was removed from the burner and set aside.

Figures 157 and 158 show results for repeated tests of butter heated in the aluminum pan with no
force air flow. Both photoelectric and ionization alarm thresholds were met at most locations.
Usually the ionization thresholds were reached first. In both tests, the temperature rose about

4 °C, while the relative humidity dropped from 20 % to 15 %. The mass concentration peaked at
about 360 s at values of 150 mg/m® and 300 mg/m’. Number concentration maximums were on
the order of 5x10° particle/cm®. Ion chamber 2 voltage followed the number concentration
curve, tracking peaks and valleys though advanced in time which is assumed to be due to a
sample transport time difference. Ion Chamber 1 voltage on average is lower than chamber 2
voltage due to the fact that it is further from the source.

Figure 159 shows the results for butter heated in a cast iron pan with no forced air flow.
Photoelectric alarms thresholds were met at all locations with working sensors (location E does
not have a photoelectric sensor, and location C did not have a working sensor for this test) before
ionization alarm thresholds were met. Temperature rise was about 6 °C, and a slight decrease in
relative humidity was observed. Mass concentration peaked at over 300 mg/m’, while the
number concentration peaked at about 4x10° particle/cm’. The ion chamber voltages follow the
number concentration with chamber 2 peaking higher and slightly sooner than chamber 1.

Figure 160 shows the results for butter heated in a cast iron pan with forced air flow. All
locations with photoelectric sensors reached alarm thresholds, while only 2 locations reached
ionization thresholds, and usually after the photoelectric thresholds were met. Temperature rise
was about 2 °C and the relative humidity dropped a few percent during the test, then rebounded
at the end. No CPC data was taken during this test. Mass concentration peaked above

35 mg/m’, while the ion chamber voltages rose between 0.3 V and 0.4 V.
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Figure 157. Frying butter scenario - aluminum pan, electric range,
floor fan off, butter in pan at t=0
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Figure 161 shows the results for margarine heated in a cast iron pan with no forced air flow.
Photoelectric alarm thresholds were met at all six locations that had photoelectric sensors, while
ionization threshold was met only at the location closest to the source. There was little change in
temperature or relative humidity during the test. The mass concentration experienced a sharp
peak of 100 mg/m’ 310 s into the test. Four of the six alarm locations had already reached
photoelectric alarm thresholds before that peak mass concentration was recorded. Number
concentration peaked at a value of approximately 2.8x10° particles/cm’. Ion chamber voltages
rose between 0.5 V and 0.6 V for chambers 1 and 2 respectively.
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The following generalizations describe butter or margarine heated in pans.

. Heating butter in the aluminum non-stick pan caused ionization alarm thresholds to be
achieved first, while heating butter or margarine in the cast iron pan caused photoelectric
alarm thresholds to be achieved first.

. Forced air flow reduced the number of locations that reached ionization alarm thresholds,
but not the number of photoelectric alarm thresholds.

. Butter in the cast iron pan with no forced flow produced more alarm threshold conditions
slightly earlier than margarine tested under the same conditions.

6.3.4 Frying Hamburgers

Three 110 g (quarter pound) frozen hamburgers (28 % fat content) were cooked in the aluminum
pan on the large electric burner. First, the pan was placed on the large electric burner and the
power was set to high. After a preheat time (between 130 s to 160 s) the power was lowered to a
medium-high setting. The hamburgers were placed in the heated pan. The hamburgers were
flipped after approximately 4 min and cooked for an additional 5 min. The stove was turned off
and the hamburgers were removed from the pan.

Figure 162 shows the results for test conditions with no forced flow. At about 250 s, a threshold
was met by the photoelectric sensor closest to the source. The rest of the locations reached
alarm thresholds between 400 s and 600 s. Some locations record photoelectric alarm thresholds
first, while others record ionization alarm thresholds first. Temperature rose about 3 °C during
the test while the relative humidity rose about 5 %. After initial peaks in the mass and number
concentration, the mass concentration peaked at about 100 mg/m?®, while the number
concentration peaked at 4x10° particles/cm’. Ion chamber voltage rise was 1.4 V and 1.1 V for
chambers 2 and 1 respectively.

Figure 163 shows the results for test conditions with force air flow and the living room window
open. All locations with a photoelectric sensor reach alarm thresholds for that sensor. Only two
locations recorded ionization alarm thresholds. The temperature rise was about 2 °C during the
test, while the relative humidity rose about 3 %. Mass concentration peaked at about 30 mg/m’,
while the number concentration peaked at 2x10° particles/cm®. The peak ion chamber voltage
change was 0.4 V and 0.6 V for chamber 1 and 2 respectively.

Figure 164 shows the results for test conditions with forced air flow and the normal conditions of
all exterior doors and windows closed. Five out of six locations reach photoelectric alarm

thresholds, while none reach ionization alarm thresholds. The closer to the source the sooner the
photoelectric thresholds were reached. Temperature rose about 2 °C, while the relative humidity
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rose about 2 %. The mass concentration showed several short duration spikes, with the highest
peak about 30 mg/m’. The number concentration peaked at about 1.6x10° particles/cm®. Peak

ion chamber voltage change was about 0.5 V for each chamber.
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The following generalizations describe the frying hamburgers tests:

. With no forced flow, photoelectric and ionization alarm thresholds were recorded at all
locations with no clear preference as to which type reached a threshold first at the
specified locations.

. The forced flow tests yielded significantly less ionization alarm thresholds.
6.3.5 Deep-frying Tortillas and French-fried Potatoes

Using the LP hot plate, 0.15 m diameter (6 in) corn tortillas were deep-fried in a large flat-
bottom wok-style steel pan in corn oil approximately 50 mm in depth. The hot plate was set to
the high setting. Six minutes after the burner was lit and the oil pre-heated, tortillas were added.
A total of 10 tortillas were fried over a period of 10 min. Using the cast iron pan, 30 mm of
vegetable oil was pre-heated on the large electric burner element for eight minutes. 454 g (1 1b)
of frozen “French-fried” potatoes were added to the pan and cooked for 5 min to 6 min, removed
and another 454 g of potatoes were added and cooked for an additional 5 min to 6 min, then
removed.

Figure 165 shows the results for tortilla frying test with no forced air flow. Three locations
reached ionization alarm threshold levels. The temperature rose 9 °C over the test period, while
relative humidity rise reached a maximum of about 8 %. The mass concentration did not rise
above 2 mg/m’ during the test. The number concentration peaked at about 6.5x10° particles/cm’.
The ion chamber voltage rise follows the number concentration rise, with peak change in the
voltages of 0.5 V and 0.6 V for chamber’s 1 and 2 respectively.

Figure 166 shows the results for deep frying French fried potatoes with no forced air flow. Only
one ionization alarm threshold was recorded at the location closest to the source. The
temperature increased 5 °C during the test period. The relative humidity initially dropped 2 %
during the pre-heating stage, but showed a 10 % rise after each batch of potatoes were added to
the hot oil. As the water was driven off the potatoes, the relative humidity would drop. The
mass concentration showed two spikes of 3 mg/m’® and 1 mg/m’ soon after the potatoes were
dropped into the hot oil. The number concentration peaked at about 3.5x10° particles/cm’. Ion
chamber 2 voltage change peaked at 0.45 V, while chamber 1 voltage change peaked at 0.3 V.

The lack of sufficient aerosol mass concentration means it would be unlikely that these scenarios
would produce any photoelectric alarms for any extended cooking time. Though, extended
cooking times could produce aerosol levels sufficient to produce alarms in the more distant
ionization alarms. Any spillage or spatter of hot oil on an electric heating element produces
smoke and, some times, small short-lived flames, which would change the nature of the aerosol
produced. Repeated spatter of the hot oil might produce enough smoke to reach the threshold for
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photoelectric alarms; however one could argue that such a situation is potentially hazardous and
an alarm sounding would not be characterized as a nuisance alarm.
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6.3.6 Broiled and Baked/Broiled Pizza

For the broiled pizza scenario, a small (158 g) frozen plain pizza was placed on a large metal
“broiler” pan that was covered with aluminum foil, and placed in the oven. The broiler was set to
high and the door opened to the broiling position. The pizza cooked for approximately 13 min
then was removed. There was no forced flow for this test.

Figure 167 shows the results for broiling frozen pizza. While five locations reached ionization
alarm thresholds, and only two locations reached photoelectric alarm thresholds, the first
threshold reached was for the photoelectric alarm closest to the source. This was reached almost
300 s before the lowest ionization threshold was reached at that location. Interestingly, there
was nothing evident in the Dustrak or CPC readings at the time the first photoelectric threshold
was met. Temperature rise was on the order of 5 °C , though there was little change in the
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relative humidity. The number concentration starts to rise at 120 s and peaks at 4x10°
particles/cm’ just before 600 s. The mass concentration starts to rise at 400 s and reaches a peak
of 30 mg/m’ at 600 s. The mass concentration increase is attributed to the browning of the
cheese layer and small amounts of spatter hitting the broiler heating element. The ion chambers
peaked at 600 s at voltage changes of approximately 0.7 V and 1.0 V for chamber 1 and 2
respectively. The voltage curve of chamber 2 does not follow the early rise in the number
concentration suggesting that the aerosol produced early in the test was of a size too small to
produce any significant ion chamber voltage change.

For the baked, then broiled pizza scenario, the oven was pre-heated to a setting of 176 °C

(350 °F). At time t=0 the oven door was opened and one small frozen pizza on the broiler pan
was placed in the oven. The pizza was baked for 630 s. During this time the oven door was
opened once to visually check the pizza. After 630 s, the oven door was opened to the broil
position, the broiler was turned to high, and the pizza was broiled for an additional 10 min.
After broiling, the pizza was removed and the oven turned off. This scenario was repeated with
the floor fan off and on. Typically, the pizzas were dark drown with some black, but deemed
edible.

Figure 168 shows the results for the scenario with the floor fan off. All ionization alarm
positions reached at least one threshold level, while only one position reached a photoelectric
alarm threshold. The temperature showed two spikes in the baking phase, which were caused by
the hot gases escaping the oven during the two periods the door was opened then closed. When
the door was opened at the beginning of the broiling phase, the temperature jumped about 5 °C
then continued to rise another 3 °C over the next 600 s. The relative humidity dropped by about
5 % during the broiling phase. Three spikes in the number concentration on the order of (2 to 3
x10°) particles/cm® were observed in the number concentration at the three times the door was
opened. By the end of the broiling phase, the number concentration had risen to

4x10° particles/cm®. The mass concentration started to climb at about 900 s and peaked at

6 mg/m’ by the end of the broiling phase. Both ion chambers tracked the early number
concentration spikes and reached a voltage change of about 1 V for each chamber.

Figure 169 shows the results for the scenario with the floor fan on. During this test, only one
ionization alarm reached a threshold value. Spikes in the air temperature were observed at the
times the oven door was opened. The temperature rose 6 °C during the test, while the relative
humidity fell from 30 % to 25 %. The number concentration also showed spikes when the oven
door was opened, and it reached a peak of about 4x10° particles/cm® by the end of the test. The
mass concentration started to rise at about 1000 s and peaked with a value of nearly 5 mg/m* at
1225 s. The ionization chambers followed the number concentration value and they reached
peak values of about 0.5 V above their background levels.
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Figure 168. Bake/ broil pizza - one frozen pizza in oven set on bake and pre-heated to 350 °F,
then set to broil 630 s later. Floor fan was off. Pizza in at t=0
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The following generalizations characterize the broiling, and bake/broil scenarios:

. Every time the pre-heated oven was opened, a wave of heat and small particles spill out.
Forced ventilation dilutes this source.

. Ionization alarm thresholds were reached more frequently than photoelectric alarms.

. Aerosol mass concentration is not significant until the cheese starts to brown on the
pizzas.

. Forced flow significantly reduced the number of alarm thresholds reached.
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6.3.7 Broiling Hamburgers

Four 110 g (quarter pound) frozen hamburgers were placed on an aluminum foil covered broiler
pan and placed in the oven. With the oven door open to the broil position, the oven was set to
high broil. After 10 min, the hamburgers were flipped, cooked for 5 to 6 min longer, then
removed and the oven turned off.

Figure 170 shows the results for the case with the floor fan off. All ionization alarm locations
reached alarm thresholds, while four out of six photoelectric alarms reached thresholds. Four
ionization thresholds were reached before the hamburgers were flipped at 600 s. The air
temperature started to rise at 200 s and climbed steadily to about 6 °C above the ambient
temperature. The relative humidity did not change appreciably. The number concentration
started to rise at about 200 s and reached a peak of about 4x10° particles/cm® by the end of the
test. The mass concentration started to rise at 500 s and reached a peak value of about 25 mg/m*
near the end of the test. The ionization chambers followed the number concentration and
reached peaks about 1 V above the initial values.

Figure 171 shows the results for the case with the floor fan on. All of the ionization alarms
reached thresholds, while five out of 6 photoelectric alarms reached thresholds. The air
temperature climbed about 3 °C except for a short spike near the end of the test. The relative
humidity remained at the initial value. The number concentration started to rise at 200 s and
reached a peak at 800 s of nearly 5x10° particles/cm®. The mass concentration started to rise at
about 400 s and between 800 s and 1000 s reached spiked to about 15 mg/m®. Ionization
chamber 2, which is closer to the source, started to rise at about 200 s, while chamber 1 started to
rise at about 300 s. Chamber 2 voltage showed two peaks at 600 s and 800 s corresponding to
peaks in the number concentration. By the end of the test, chamber 1 voltage had rise by about
0.9 V and chamber 2 had risen by about 1.1 V.

The following generalizations characterize the broiling hamburger tests:
. More ionization alarm thresholds were reached than photoelectric thresholds.

. The forced airflow case saw more photoelectric alarm locations reaching thresholds than
the no forced flow case.

. Number concentration in both tests started to increase 200 s before an appreciable rise in

the mass concentration, suggesting smaller particles being produced in the early cooking
stage.
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Figure 170. Broiling hamburgers - four hamburgers in oven set on broil,

floor fan off. Oven on at t=0
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Figure 171. Broiling hamburgers - four hamburgers in oven set on broil,
floor fan on. Oven on at t=0

6.3.8 Boiling Spaghetti Pasta

In a “two quart” non-stick pot of boiling water, between 1/3 and 2/3 of a 454 g (1 1b) package of
dry spaghetti pasta was cooked for 10 min to 13 min. The water-filled pot was placed on the
large electric burner element. The burner was set on high and, after the water began to boil, the
pasta was added. In one variation, a tight-fitting lid was placed on the pot with the intention of
causing the boiling water to spill over.

Figure 172 shows the results for the case with 1/3 package of spaghetti. A single ionization
alarm threshold was reached at the location nearest to the source. The air temperature rose about
5 °C during the course of the test. The relative humidity rose from an initial value of 17 % to
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Figure 172. Boiling spaghetti pasta - 1/3 package (150 g), floor fan off.
Pasta placed in pot at t=360 s

over 50 % during the test. The number concentration started to climb at 120 s reaching a peak of
4x10° particles/cm® when the pasta was added, followed by another peak of 5x10° particles/cm’
at 560 s. The mass concentration shows a spike at 100 s possibly due to material on the burner
element being driven off. The was a spike at 360 s when the pasta was added, and again a spike
560 s; all spikes were below 1 mg/m’. Ionization chamber 2 followed the number concentration
trend, peaking at 360 s and 560 s, with a maximum value of 0.4 V above the initial value.
Chamber 1 increased about 0.2 V above its initial value.

Figure 173 shows the results for the case with 2/3 of a package of pasta. Only one ionization
threshold was met at the location closest to the source, before the pasta was added. The
temperature and relative humidity trends were the same as observed in the test above. The
number concentration started to rise at about 180 s, reaching a plateau at 360 s of 1.5x10°
particles/cm?, then spiking to a value of 3.7x10° partcles/cm® at 610 s. The mass concentration
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Figure173. Boiling spaghetti pasta - 2/3 package (300 g), floor fan off.
Pasta placed in pot at t=450 s

showed only one spike greater than 1 mg/m® at 540 s. The ionization chambers followed the
number concentration trend (except for the spike at 610 s.) Chamber 1 and 2 increased
approximately 0.1 V and 0.2 V above their initial values, respectively.

Figure 174 shows the results for the case with 1/ 2 of a package of pasta cooked with the lid on.
Only one ionization alarm reached a threshold, the alarm located closest to the source, 120 s
after the pasta was added. The number concentration started to rise at 100 s climbing to a
average value of 2.5x10° particles/cm® by 400 s. At 625 s the number concentration spiked to
nearly 5x10° particles/cm’, then dropped to about 2x10° particles/cm®. This spike is attributed to
boil-over of the pot. The mass concentration, though elevated to about 0.5 mg/m? initially,
experienced only one peak above 1 mg/m® at 530 s. The lid was removed at 940 s. Its removal
did not appear to change room conditions.
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Figure 174. Boiling spaghetti pasta - 1/2 package (225 g), lid on, floor fan off.
Pasta placed in pot at t=480 s

Since only one alarm threshold was reached in each test, and all attributed to the alarm closest to
the source, this scenario was not particularly challenging. However, the aerosol measurements
do suggest that the electric heating element on a high setting produces aerosols. It is assumed
that the cleanliness of the element and the pan surface in contact with it affect this aerosol
production. In general, the boiling of the pasta in and of itself did not account for much aerosol
production unless boil-over of the pot occurs, in which case the pasta water splashing on the hot
surfaces appears to cause more aerosol formation.
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6.3.9 Candle Burning

Four scented tea candles were placed on the counter top to the right of the stove and lit with a
butane lighter. The candles burned for 15 min, then they were extinguished. There was no
forced flow during this test.

Figure 175 shows the results for this test. No alarm thresholds were reached during this test.
Since there was no forced airflow, the candle flames were laminar, with no flickering. Air
temperature rose about 2 °C, and the relative humidity dropped by about 2 % during the test.
The number concentration spiked at about 50 s to 5x10° particles/cm’, which is attributed to the
butane lighter and the candle ignitions. Around 300 s the number concentration rose sharply for

1x10° particles/cm® to 6x10° particles/cm®. This steep rise is most likely due to the ceiling jet
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Figure 175. Candles burning - four tea candles burning on electric range top area.



from the plume formed by the burning candles reaching the aerosol sampling location. The
number concentration peaked at about 8x10° particles/cm’ near the end of the test. No
appreciable mass concentration was recorded; two spikes are attributed to local airborne dust or
other background aerosol. Ionization chamber 2 voltage rose about 0.1 V above its initial value,
while, chamber 1°s voltage rose by a factor of 3 less.

Clearly, this scenario poses little threat for producing nuisance alarms. It is not clear if
flickering candle flames or the presence of additives in the candles would produce enough
aerosol to be a significant nuisance alarm threat.

6.3.10 Cigarette Smoking

Two persons seated in the kitchen area proceeded to smoke one cigarette each. In approximately
4 min, the smokers finished their cigarettes and exited the manufactured home, closing the door
behind them. In both tests, there was no forced air flow.

Figures 176 and 177 show the results for these two tests. In the first test, no alarm thresholds
were reached, while in the second test, the ionization alarm located nearest to the smokers did
reach two thresholds near the end of the smoking period. Little change in air temperature or
relative humidity was observed during both tests. The maximum number concentration reached
was 1.45x10° particles/cm® and 8.5x10" particles/cm’ for the first and second test. Mass
concentration peaks of 2.5 mg/m’® and 3 mg/m’® were recorded in the first and second tests.
Neither ionization chamber voltage changed significantly from the background mean values
during both tests.

It is surprising that the ionization alarms were recorded during the second test, while no
indications of a significant level of aerosol was recorded by the particle counter nor ionization
chamber 2. The mass concentrations during both tests appear to be approaching threshold levels
for photoelectric alarms, suggesting repeated smoking, or more smokers could produce threshold
level values.

6.4 Controlled Incipient Fire Sources

The following incipient fire sources were performed to provide comparative results and put the
nuisance alarm tests into context with the FE/DE tests. The cotton smolder and pyrolyzing wood
blocks tests, are variants of EN 54 fire sensitivity test sources. The cotton smolder source was
the same as used for the FE/DE tests discussed in Chapter 2. Thus, these data are mainly useful
to determine the differences in detector response due to the layout of the building and resulting
flow patterns during the tests. In addition, the data show the detector responses at various
locations throughout the manufactured home.
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Figure 176. Cigarette smoking - two smokers smoking one cigarette each in kitchen area.
Floor fan was off. Cigarettes lit at t=0

6.4.1 Cotton Smolder

The staged wick ignition device was used to produce cotton smolder smoke. This is the same
source used in the FE/DE to calibrate all of the modified analog output smoke alarms. 32 cotton
wicks were placed in the staged wick ignition device, which was then set on the chair-burn load
cell pan located in the living room area. After an initial 30 s delay, 8 sets of 4 wicks were ignited
with a 12 s delay time between sets. The wicks smoldered for 30 min then the doors to the
manufactured home were opened. The test was run with the floor fan off and repeated with the
floor fan on.
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Figure 177. Cigarette smoking — two smokers smoking one cigarette each in kitchen area.

Figure 178 shows the results for the case with the floor fan off. All ionization alarms reached

Floor fan was off. Cigarettes lit at t=0

threshold levels, and all but one before 300 s. Five out of six photoelectric alarms reached

threshold levels, the two closest to the source (location B) reached thresholds sooner. The air

temperature rise was about 1 °C, while the relative humidity dropped about 3%. The mass and
number concentration both start to rise at 120 s and reach local peak values before 300 s of 30

mg/m’ and 1.2x10° particles/cm’. The wick smoldering rate is highest soon after ignition. After
a wick smolders away from its ignition coil smoldering proceeds at a steady rate reaching values
of approximately 35 mg/m® and 1.25x10° particles/cm’. The early peaks in the number and mass
concentrations are due the higher smoldering rates of the wicks soon after ignition. After
dropping from the peak values, the number and mass concentration continued to climb for the
duration of the test. The ionization chamber voltages followed the number concentration results,
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realizing the early peak, then climbing for the remainder of the test. By the end of the test, the
voltage change for each chamber was nearly 1 V.
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Figure 178. Smoldering cotton wicks — eight sets of four wicks were ignited with a 12 s delay
using the staged wick ignition device, located on the living room floor at the chair burn location.
Fan was off. Ignition sequence started at t=30 s

Figure 179 shows the results for the case with the floor fan on. Again, all ionization alarms
reached threshold levels. There is clearly a relationship between the time to reach a threshold
and the distance from the source; alarms closer to the source reach threshold levels first. Only
three photoelectric alarms reached threshold levels, with the alarm closest to the source (F)
reaching it first. The air temperature rose by about 2 °C and the relative humidity dropped by
about 5 % during the test. Contrary to what was observed in the smoldering wick test without
forced flow, there were no early peaks in the mass or number concentration. At 100 s the mass
and number concentration start to rise. From 300 s to the end of the test, the mass concentration
increased linearly to 36 mg/m’, while the number concentration increased towards an asymptote
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of approximately 1.1x10° particles/cm’. Initially, the ionization chambers follow the number
concentration trend, but from 800 s on they continue to climb while the number concentration
starts to level off. This observation, along with the steady rise in the mass concentration
suggests that the mean particle size was increasing during the test.
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Figure 179. Smoldering cotton wicks -eight sets of four wicks were ignited with a 12 s delay
using the staged wick ignition device, located on the living room floor at the chair burn location.
Fan was on. Ignition sequence started at t=30 s

The following generalizations characterize the smoldering cotton scenarios:

. Ionization alarm thresholds were reached earlier and at more locations than photoelectric
alarm thresholds.

. The mass and number concentration by the end of the test were nearly the same for both
cases.
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. A somewhat counterintuitive observation that in the case with the floor fan on, the time
to reach a threshold level for ionization alarms was a strong function of the distance from
the source, while in the case with the floor fan off, the time to reach ionization threshold
levels occurred nearly simultaneously for six of seven alarms.

6.4.2 Wood Smolder

Eight 3.5 cm x 2.0 cm x 1.0 cm beech wood blocks were placed on a 750 W electric hot plate
that was placed on the chair-burn load cell. Full power was applied to the hot plate. Within
about 500 s, the blocks started to pyrolyze. After 20 min, the power to the hot plate was
removed. The test was performed with the floor fan off and repeated with the floor fan on.

Figure 180 shows the results for the case with the floor fan off. All six photoelectric alarms
reached threshold values, with the ones closer to the source tending to reach thresholds first.
Four out of seven ionization alarms reached threshold values, and where three were collocated
with photoelectric alarms, the ionization alarms took longer to reach threshold values. Only a
very slight increase in air temperature, and decrease in relative humidity was observed. The
number concentration started to rise at 550 s, while the mass concentration started to rise
appreciably at 700 s. The number concentration peaked at about 1x10° particles/cm® at 1350 s
while the mass concentration reached a peak of about 65mg/m* at 1200 s. The ionization
chambers followed the rise in number concentration, and reached voltage change peaks of

0.7 V.

Figure 181 shows the results for the case with the floor fan on. Five out of six photoelectric
alarms reached threshold values, the one farthest from the source did not. Four out of seven
ionization alarms reached threshold values, again, after photoelectric thresholds were met.
Similar to the test above, only a very slight increase in air temperature, and decrease in relative
humidity was observed. The number concentration started to rise at 500 s, peaking at 4x10°
particles/cm?, while the mass concentration started to rise at 700 s, peaking at 38 mg/m’.
Ionization chamber 1 started to rise noticeably at 800 s, and peaking at about 1 volt above the
initial voltage at 1250 s. Chamber 2 started to rise at 1000 s and peaked 0.3 V above the initial
voltage at 1500 s.

The following generalizations characterize the smoldering wood blocks tests:

. Photoelectric alarms reached thresholds earlier and at more locations than ionization
alarms.
. The relatively high mass concentration and low number concentration levels suggest a

mean particle size larger than the smoldering cotton source.
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Figure 180. Smoldering wood blocks - eight beech wood blocks on an electric hotplate, located
on the living room floor at the chair burn location. Fan was off. Power to hotplate on at t=0
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Figure 181. Smoldering wood blocks - eight beech wood blocks on an electric hotplate, located
on the living room floor at the chair burn location. Fan was on. Power to hotplate on at t=0

6.4.3 Polyurethane Foam Smolder

Blocks of polyurethane foam, (approximately 8 cm x 8 cm x 10 cm) were removed from a chair
cushion of the same type used in the smoldering chair fire scenario in the Home Smoke Alarm
tests. A single block was used in each smolder test. A slit was made in the foam at the center of
the 10 cm high block, and a nichrome heating wire (similar to the one used to ignite the chairs
for the smoldering fire tests) was inserted. Electric power was applied to the wire to cause the
foam block to smolder in the same manner as the fire tests discussed in section 3.3.2.

Smoldering was allowed to proceed for approximately 15 min. The test was repeated three times
with the floor fan off and once with the floor fan on.
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Figure 182 shows the results for the first test run with the floor fan off. Several photoelectric
alarm thresholds were reached between 200 s and 400 s. Around 800 s all alarm thresholds were
reached, this corresponded to a transition from smoldering to flaming of the foam block. The air
temperature rose slightly until about 800 s where it rapidly rose by 10 °C following flaming of
the foam. The flaming period was short lived due to the limited amount of material to burn, and
the temperature dropped over the next 100 s. The relative humidity dropped by about 5 %
during the test. The mass concentration started to rise at 100 s, and by 250 s reached a local
peak of nearly 40 mg/m®. By 500 s it had dropped down to about 10 mg/m’, then started rising
slowly again until 800 s when it rapidly shot up to a peak greater than 150 mg/m’. The number
concentration started to rise at 100 s and by 300 s had reached a value of 1x10° particles/cm’,
and remained steady until 800 s when it rapidly increased to a value of 4x10° particles/cm’.

The ionization chambers showed an increase of 0.1 V from 100 s to 200 s. They remained
unchanged until 800 s when they shot up rapidly by over 2 V.

Figure 183 shows the results for the second test run with the floor fan off. Two photoelectric
alarms reached threshold values before 200 s, but no other alarms did. The block of foam
initially smoldered vigorously, but as time went on, it apparently stopped. The test was stopped
at 800 s. The air temperature rise was on the order of 2 °C, while the relative humidity dropped
by about 5 %. The mass concentration started to rise at 100 s and reached a nominally steady
value of 6 mg/m* at 400 s. The number concentration started to rise at about 80 s and reached a
maximum value of 9x10* particles/m’ by the end of the test. During the test, the increases in the
ionization chambers voltages were 0.2 V and 0.05 V for chamber 1 and 2 respectively.

202



Time to Alarm Threshold (s)

Air Temperature ( °C)

Figure 182. Smoldering foam - A polyurethane foam block, located on the living room floor at
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the chair burn location and ignited with an electrically powered nichrome wire heater imbedded
in the block. Fan was off. Power to igniter on at t=0. Sample flamed at 798 s

Figure 184 shows the results for the third test run with the floor fan off. Three out of six
photoelectric alarms reached threshold values, the three closest to the source. Air temperature
rise was on the order of a couple of degrees Celsius, while the relative humidity dropped by

about 5 % during the test. The mass concentration started to rise steadily at 100 s and reached a

plateau of 13 mg/m’ at 700 s. The number concentration started to increase around 50 s and
reached a plateau of almost 6x10* particles/cm® by 600 s. The spike in the mass concentration
and number concentration just after the 600 s mark could be due to a transient flame inside the

foam block. Flashing flames were observed in lab tests during smoldering of this chair foam.

Sometimes the flashing led to sustained flaming, and sometimes not. Almost no change in either
ionization chamber voltage was observed.
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Figure 183. Smoldering foam - a polyurethane foam block, located on the living room floor at
the chair burn location and ignited with an electrically powered nichrome wire heater imbedded
in the block. Fan was off. Power to igniter on at t=0. Sample stopped smoldering

Figure 185 shows the results for the test run with the floor fan on. The three photoelectric
alarms closest to the source reached threshold values, no other alarms did. Same as the last test,
the air temperature rise was on the order of a couple of degrees Celsius, while the relative
humidity dropped by about 5 %. The mass and number concentration both started to rise around
50 s. The mass concentration reached a peak of about 30 mg/m* at 260 s, while the number
concentration reached a peak of 1.8x10° particles/cm® at 360 s. By 500 s both mass and number
concentration had leveled off to nearly steady values of 5 mg/m* and 1x10° particles/cm’
respectively. lonization chambers reached peak values between 200 s and 300 s, with voltage
rises of 0.15 V and 0.2 V for chambers 1 and 2 respectively.

204



Time to Alarm Threshold (s)

Air Temperature ( °C)

Figure 184. Smoldering foam - a polyurethane foam block, located on the living room floor at
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the chair burn location and ignited with an electrically powered nichrome wire heater imbedded
in the block. Fan was on. Power to igniter on at t=0

The following generalizations characterize the smoldering foam tests:

. This test showed a lot of variation in terms of smoke production.

. The propensity was for photoelectric alarms to reach threshold values during smoldering,
and all alarms to reach thresholds after transition to flaming.
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Figure 185. Smoldering foam - a polyurethane foam block, located on the living room floor at

the chair burn location and ignited with an electrically powered nichrome wire heater imbedded
in the block. Fan was on. Power to igniter on at t=0

The nuisance source test results performed here supported the two main conclusions drawn from
the field studies on nuisance alarms, the type of alarm (ionization or photoelectric) and the
location of the alarm (relative to the source) affect the frequency of nuisance alarms.
Specifically, it was observed that the properties of the aerosol produced and its concentration
affect whether either type of alarm threshold would be met. A relatively high number
concentration of small particles is sufficient to produce nuisance alarms in ionization-type
detectors, while not causing photoelectric-type alarms to activate. A high mass concentration of
large particles can have the exact opposite outcome. In a quiescent environment only disturbed
by a cooking heat source, cigarette, candle flame, or smoldering source, a distinct trend of an
alarm’s location relative to a source, and the propensity to reach an alarm threshold was
observed. Forced flow conditions do not always follow that trend due to more rapid mixing,
dilution and the directional nature of the flow relative to the source and the alarms.
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6.5 FE/DE Emulation of Nuisance Sources

Several preliminary tests were performed in the FE/DE with the intent of reproducing similar
environments observed in the manufactured home tests above. The tests included toasting bread,
a burning candle, margarine and butter heated in a pan, smoldering cotton and wood blocks. The
data collected included the air temperature and relative humidity inside the test section, laser
light extinction, MIC current, carbon monoxide and carbon dioxide concentration, barometric
pressure, flow velocity, and the output from two modified photo, ion, CO, thermistor units (D1
and D8, which were placed near the rear (location A) and front (location G) doors, respectively
in the manufactured home; see figure 141 for locations)

The main objective of these tests was to demonstrate that important features of the selected
scenarios could be reproduced in the FE/DE. Reproduction of perfect time histories of smoke
and gas concentration, temperature and velocity at any detector location was not the goal. The
tests were run at two different fan flows which produce flow velocities on the order of what was
observed in the manufactured home test during no forced flow and forced flow tests (see section
6.3.1 for details of flow velocities). The results are presented below with a comparison to
observations in the manufactured home tests.

6.5.1 Cotton Wick Calibration

Two calibration tests using the staged wick ignition source were performed. These tests were
identical to the cotton wick calibration tests in section 5. The results are shown in figures

186 — 188. The electrochemical cell in D1 was not functioning properly and its results are not
presented. Notice that the MIC signal fluctuated in clean air conditions as well as during steady
smoke levels as shown in figure 187. This was caused by a problem in the picoammeter that was
used to monitor the MIC and transmit a scaled voltage signal to the FE/DE data acquisition
board. For this test and the FE/DE nuisance tests described below, this noisy MIC signal was
present, and thus the MIC signal should be viewed as a relative indication of how a MIC would
respond. Figure 186 shows repeated results for the photoelectric sensors compared to the laser
light extinction. The sensor from unit D1 rose from an initial value of zero, while the sensor
from unit DS starts out at a value of about 5. An increase in the output for each of these sensors
of about five would be the alarm threshold equivalent to 2.5 % obscuration. Figure 187 shows
repeated results for the ionization sensors compared to the MIC output. For these sensors, a
decrease of 25 from the initial level would be the equivalent of about 1 %/ft obscuration. Figure
188 shows the results for the CO sensor in unit D1 compared to the CO concentration from the
gas analyzer for the repeated tests. The initial jump in the CO sensor response from zero to 10
was attributed to signal noise; this periodic noise was observed throughout the tests. The carbon
monoxide results are presented below, but no further discussion of the results will be made here.
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6.5.2 Cotton Smolder Smoke Fire Scenario

The cotton smolder smoke scenario employed the same ignition sequence used in the
manufactured home tests, but with half of the number of wicks (16). Tests were conducted at
fan speeds of 7 Hz and 12 Hz, and each was repeated. The baftle plate was installed in the duct
upstream of the test section to produce turbulent flow characteristics similar to those observed in
the manufactured home tests. (The baftle plate was left in during all subsequent tests.)

Figures 189 and 190 show results for repeat runs at a fan speed of 7 Hz. The extinction was
observed to peak at about 0.3 m™' for the first test, and 0.5 m™ for the second test. This
difference is attributed to variation in the time to ignition for the two sets of wicks. At about
500 s the wicks were approaching a steady burning rate. The photoelectric and ionization sensor
alarms reach threshold levels. Figure 191 and 192 show results for repeat runs at a fan speed of
12 Hz. Although the smoke concentration was lower due to the dilution with the higher duct
flow, both photoelectric and ionization alarms reach threshold levels. The photoelectric sensor
signal rise lags the rise in smoke concentration, and responds slower than the ionization sensor
for all of these tests. This is partially due to smoke entry lag into the photoelectric sensor and an
artifact from filtering the photoelectric sensor signals.

Both the FE/DE results and the manufactured home results for sensor units near the source
achieve alarm threshold levels for both types of alarms during the ignition phase of the wicks
when the peak amount of smoke was produced. The smoke concentration in the upper layer of
the manufactured home continued to rise because it was a closed system.

6.5.3 Wood Smolder Smoke Fire Scenario

The generation of wood smolder smoke was identical to the method used in the manufactured
home. Eight beech wood blocks were placed on the electric hot plate which was located at the
bottom of the vertical rise in the duct. At time = 0 the heater was turned on. Figures 193 to 196
show the results for repeated tests at 7 Hz and 12 Hz fan flows.

The photoelectric sensors reach the alarm threshold levels slightly earlier than the ionization
sensors. In the manufactured home tests, photoelectric alarm thresholds were reached earlier
than the ionization alarm thresholds, but the time differential tended to be larger than what was
observed in the FE/DE tests due to the inherently smaller volume of the FE/DE apparatus.

211



(suun Areingure) (suun Arennque)

100

100

0.3

:._n_ujo uolneziuoj HDQHDO 119D 0D
o o o o o o o o o o
[Te) < [32) N — o n < ™ ~ — o
T T T T w T T ; m
. f
3
. \ g
ﬂw < / <
yi
u
7
3 S~ 9] y o
(SR un m 2 > v %
) P T 7
| L/
/
= o
=
mﬂ S _ (g 5
/l/l
/ = 3 g
M-u'l 9 =
W
nﬂ"
© o
o o o o o o o o o o o <)
@ © < « S re] S n <1 rel
o™ N N — —
poax uol1oeli4 dWN|OA)
d) juauin:
(vad)3 O OIN (@] uo11eI1UBIUO0D BPIXOUON uoqIed
(suun Areniqle)
(vd) 3uaund DI ndino 211198j8010yd
o o o o o 10 o [t) o
© © < N O o o™ N N i — [T OO
T T \ T (=] (=]
n v Irs)
c c
2 =) 2 N [=)
o 3 S
£Q 3 ~ £ <
a@i= \\ %o \ N
I y e ) .
1 n =30 | P S
() ‘\-‘-\
=
P 3 P //l S
P A .W ~l 1°
T | — ° T | i °
= o — IS
— -
= o o
wn N n — n o o n N 0 - Y9 o
N o 1_ o = o N o ~ o =
o o [S) =] <] S

?,Ev uonounxgy AH‘EV uonounx3gy

Time (s)

212

Time (s)
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6.5.4 Candle Flame Nuisance Scenario

A single tea candle, the same brand used in the manufactured home tests, was placed in the
FE/DE duct and lit. Figure 197 shows the results. This produced a slight decrease in the MIC
output and in the ionization sensors, but not sufficient for an ionization alarm threshold. There
was no observable light extinction. These observations mirror the manufactured home results,
where no alarm thresholds were met. Only an increase in aerosol number concentration and a
slight rise in the ionization chambers were evident.
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Figure 197. Candle flame , fan speed 7 Hz
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6.5.5 Heated Margarine or Butter Nuisance Scenario

In these tests, a portable, thermostatically controlled, 15 cm diameter electric hotplate was used
to heat either '% tablespoon of margarine or butter placed in a 15 cm diameter cast-iron frying
pan. All tests were performed at a fan flow of 7 Hz.

Figures 198 to 200 show the results. No ionization alarm thresholds were reached during the
margarine tests or the butter test. Photoelectric thresholds were reached during one margarine
test and the butter test.

The FE/DE tests are somewhat different than the manufactured home tests in that the hot plate
used in the FE/DE did not apparently heat up the cast-iron pan to temperatures reached on the
cast-iron pan placed on the electric range. The thermostat in the portable hot plate does not let
the temperature reach a level where the margarine or butter will smoke heavily.

6.5.6 Toasting Bread Nuisance Scenario

The same toaster and brand of bread that was used in the manufactured home tests was used in
the FE/DE tests. The only difference was that one slice of bread was used in the FE/DE tests.
For these tests, the toaster was turned on at 60 s and turned off at 300 s. Three tests at a fan
speed of 7 Hz and two tests at 12 Hz were performed.

The results are shown in figures 201 to 205. Consistent with the manufactured home tests, both
ionization and photoelectric alarm thresholds were reached, with the ionization alarms thresholds
reached first. The delays between the extinction measurements and the photoelectric sensor
signals were evident during all of the tests.
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7 Discussion

In 1975, the Indiana Dunes study pioneered the idea of measuring the performance of home
smoke alarms by the amount of escape time provided. Escape time is the time between the
device alarm and the occurrence of untenable conditions at any point along the primary escape
path — generally the corridors and stairs leading from the sleeping rooms to the egress door.
While building codes require that sleeping rooms have a secondary exit, usually a window of
sufficient size and within 6 m (20 ft) of grade [42], experience shows that these are rarely used to
escape home fires. Thus, calculating the time between alarm activation and the onset of
untenable conditions represents the performance metric most appropriate to evaluating the
performance of smoke alarms in residences.

7.1 Smoke Alarm Activation Time

Smoke alarm requirements in building codes and standards require multiple devices depending
on the size and arrangement of the dwelling. Thus, when determining the performance of smoke
alarms, the escape time provided by any single device is not (necessarily) appropriate. Rather
the escape time provided by the first of several devices at specific locations cited in the codes is
the appropriate parameter to report.

For existing homes (and all homes, prior to 1993) smoke alarms are required outside the sleeping
rooms and on each additional story of the home. This arrangement will be referred to as “every
level” and represents the minimum arrangement allowed by code. In 1993 the National Fire
Alarm Code (NFPA 72) was revised to require smoke alarms in every bedroom for new
construction in addition to the every level locations, in order to improve audibility in bedrooms
where occupants sleep with the door closed and to provide warning to the occupants of
bedrooms with closed doors when the fire starts in that bedroom. We will refer to this
arrangement as “every level + bedrooms.” The greatest escape times would be produced by a
smoke alarm in the room of fire origin, but this would be guaranteed only if smoke alarms were
required in every room — an arrangement that has never been required in any code. Thus the
“every room” result represents the best possible performance that can be compared to “every
level” as the minimum performance as a function of number and location.

Alarm times for heat alarms and residential sprinklers are always based on the activation of
devices in the room of fire origin. NFPA 72 allows the use of heat alarms on an individual basis
(for example, in locations where smoke alarms are not appropriate - in an attic). Similarly, some
rooms - e.g., bathrooms, some closets - are not required to have sprinklers in a code-compliant
home sprinkler system (NFPA 13D). All fires in these test series were in normally-occupied
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spaces of the structures (living room, bedroom, or kitchen). Placement of heat alarms and
residential sprinklers in these spaces is consistent with the appropriate codes.

Tables 23 and 24 shows a summary of alarm activation times for all of the tests. For each alarm
technology and fire scenario, the average time to alarm is shown for typical alarm criteria

(4.3 %/m for ionization alarms and 6.6 %/m for photoelectric alarms). For the manufactured
home tests, each alarm time value is an average of available replicates. For the two-story home
tests, only the flaming chair was replicated; all other data are single-test values.

Tables 23 and 24 also include alarm response times for three different alarm placement analyses
described earlier: “Every Level,” “Every Level + Bedrooms,” and “Every Room.” For the
“Every Level” placement, alarms in hallways of each structure are included. For the “Every
Level + Bedrooms” placement, these alarms are supplemented with alarms included in all the
bedrooms of the structure. Finally, the “Every Room” placement included every alarm in all
rooms of the structure.

The “Every Level” alarm placement provides a comparison of different smoke alarms and fire
scenarios. For flaming fires, the ionization alarms provided the first alarms for all flaming
scenarios except the flaming mattress with the door closed in the two-story home (In this
scenario, the sprinkler directly above the fire responded first, with alarms outside the room of
fire origin following later since flow out of the room was limited to leakage around the door).
Average time to first alarm for the all flaming fires range from 30 s to 3602 s, depending on the
specific fire scenario, dwelling geometry, and alarm type. For smoldering fires, the photoelectric
alarms provide shorter alarm times compared to other technologies. Average time to first alarm
range from 1366 s to 4829 s, depending on the fire scenario, dwelling geometry, and alarm type.
In all but one smoldering test, photoelectric alarms provided the first alarm (for the smoldering
chair in the two-story home, the aspirated alarm uses photoelectric alarm technology and for the
smoldering mattress in the two-story home, the photoelectric alarm in the dual alarm responds
first). For the cooking oil tests, an ionization alarm responded first in the manufactured home
while the photoelectric aspirated alarm responded first in the two-story home test.

Providing alarms in the bedrooms in addition to the “Every Level” alarm placement (the “Every
Level + Bedroom™ alarm placement) reduces the time to alarm for every fire scenario and most
alarm technologies, providing an additional 3 s to 794 s of available egress time, depending on
the specific fire scenario, dwelling geometry, and alarm type. Not surprisingly, alarm times for
the bedroom fire scenarios were most affected by the additional alarms since alarms were now
included for the room of fire origin. For all but one fire scenario, the same alarm technology
was the first to respond in the “Every Level + Bedroom” alarm placement compared to the
“Every Level” alarm placement. For this exception, one of the Dual Ion/Photo alarms in the
bedroom in one test responded earlier than other alarms and moved the average alarm time
downward. Other alarms responded shortly after this alarm.
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In the “Every Room” alarm placement, all alarms in the structures were included in the
calculations. For the photoelectric and ionization alarms, no additional reduction in alarm time
was noted for the bedroom fire scenarios since the bedroom alarms were already included in the
“Every Level + Bedroom” alarm placement. Some additional reduction in alarm times for
flaming fire scenarios was expected due to placement of alarms in the room of fire origin for
these scenarios.

Alarm placement had the greatest impact on reducing alarm time when alarms in the room of fire
origin were included in the scenario. For bedroom fires, the greatest reduction was noted in the
“Every Level + Bedrooms” placement scenario. For living room or kitchen fires, the reduction
occurred in the “Every Room” placement. Few changes were noted for other alarm locations. In
both test geometries, this is likely due to the simple geometries and initial alarm placement. For
the manufactured home, the structure is essentially a single large compartment with bedrooms at
either end of the structure. Thus, including additional alarms in the main compartment of the
structure would be expected to have a minor impact on time to alarm. For the two-story home,
there was no soffit between the living room and the stairwell to the upstairs level of the home.
Thus, in most fires, alarms in the upstairs hallway of the home, included in the “Every Level”
placement, were the first to alarm. Additional alarm locations in other location outside the room
of fire origin thus had only a small impact on alarm time. For more complex geometries, the
impact of alarm placement can be expected to be more pronounced.
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Table. 23. Average time to alarm (in seconds) for several smoke alarms and fire scenarios in a manufactured home

Every Level Installation Criterion

. Dual .
Flaming Photo lon lon/Photo Aspirated
Living Room 130 73 77 137
Bedroom 96 61 186 121
Bedroom (Door Closed) 619 172 630 643
Smoldering
Living Room 4615 4829 4605 4541
Bedroom 2622 3631 3471 2997
Bedroom (Door Closed) 3442 3428 3434 3446
Cooking
[Kitchen [ 766 520 912 1172 |
Every Level + Bedrooms Installation Criterion Change from Every Level
. Dual . Dual
Flaming Photo lon lon/Photo Aspirated Photo lon lon/Photo
Living Room 130 73 77 137 -- -- --
Bedroom 78 37 186 121 -18 -25 --
Bedroom (Door Closed) 84 34 619 643 -535 -138 -11
Smoldering
Living Room 3856 4695 4304 4541 -- -- -301
Bedroom 2179 3618 3471 2997 -443 -13 --
Bedroom (Door Closed) 2648 3402 3434 3446 -794 -26 --
Cooking
[Kitchen [ 764 520 539 1172 | | -3 [ -- [ -373
Every Room Installation Criterion Change from Every Level + Bedrooms
. Dual Dual
Flaming Photo lon lon/Photo Photo lon lon/Photo
Living Room 92 27 77 -38 -45 --
Bedroom 78 37 104 -- -- -83
Bedroom (Door Closed) 84 34 134 -- -- -485
Smoldering
Living Room 2552 4402 4304 -2063 -427 --
Bedroom 2179 3618 3429 -- - -42
Bedroom (Door Closed) 2648 3402 3434
Cooking
[Kitchen [ 691 487 539 | -73 [ -33 [ --




Table 24. Average time to alarm (in seconds) for several smoke alarms and

Every Level Installation Criterion

fire scenarios in a two-story home

Flaming Photo lon Dual lon/Photo Aspirated
Living Room 107 70 553 553
Bedroom 404 30 404 404
Bedroom (Door Closed) 186 164 3602 3602
Smoldering

Living Room 1542 4824 1508 1424
Living w/AC 1366 4192 2030 2072
Cooking

[Kitchen [880 | 1554 898 858
Every Level + Bedrooms Installation Criterion

Flaming Photo lon Dual lon/Photo Aspirated
Living Room 107 70 553 553
Bedroom 98 30 82 404
Bedroom (Door Closed) 186 164 3602 3602
Smoldering

Living Room 1542 4824 1508 1424
Living w/AC 1338 4192 2030 2072
Cooking

[Kitchen [880 | 1554 898 858
Every Room Installation Criterion

Flaming Photo lon Dual lon/Photo Aspirated
Living Room 107 70 305 330
Bedroom 98 30 82 404
Bedroom (Door Closed) 186 164 3602 3602
Smoldering

Living Room 1542 4824 1508 1424
Living w/AC 1338 4192 2030 2072
Cooking

[Kitchen [880 | 1290 876 828
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7.2 Tenability Times

For this report, the tenability time is when the first tenability limit is exceeded 1.5 m (5 ft) from
the floor at any point along the primary escape path. It should be noted that the conditions at the
instrument locations nearest to and in the same room as the fire were excluded since the codes
are not designed to protect people intimate with the initial fire. The tolerance of people to fire
conditions is a subject of considerable debate worldwide, because it has significant implications
for public safety and for product liability. Deciding on appropriate tolerance limits is highly
complex because of the broad variability among people and the need for conservatism to protect
the more vulnerable portions of any population.

This topic has been the subject of current work by an international committee of experts working
as ISO Technical Committee (TC) 92, subcommittee (SC) 3. This group has published a
technical standard, ISO TS 13571 [26], that recommends limits of human tolerance to fire
products. These limits are also consistent with the recommendations in the SFPE Handbook of
Fire Protection Engineering [23]. Limits for elevated temperature and toxic gas species were
taken from ISO TS 13571. For smoke obscuration, an optical density of 0.25 m™ was used as a
tenability criterion, a value typically used by the smoke alarm industry.

It should be noted that ISO TS 13571 is considered by most (including its principle authors) to
be highly conservative, stating that the “... values are intended to assure with high confidence
that even vulnerable people will not be incapacitated, then killed.” Thus, any observations based
on analyses using these values may look much worse than what would be seen in actual use
because tenability is based on the most susceptible of the population. The ISO TS 13571 values
represent the best, international consensus so they were used for the primary analysis, but the
data has been made available so that others can examine the impact of other limits.

7.3 Time Needed for Escape

As with the original Indiana Dunes tests this report does not select a value of time needed for
escape since this is highly variable and is a function of the age and condition of the occupants,
travel distances, behavior affecting pre-movement times, etc. An independent analysis of the
Indiana Dunes data in 1975 [43] chose 3 min as an (arbitrary) reference number. A subsequent
study funded by NIST at the University of Massachusetts (Amherst) [44] found average times
needed to awaken sleeping occupants, phone the fire department, and evacuate all family
members was about 50 s for families with children and nearly 70 seconds for the elderly.

This section will address escape times for best and worst case fire scenarios occurring in both the
manufactured and 2-story homes. The evacuation of occupants in any occupancy consists of a
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series of actions beginning with cues received from the fire situation to eventual movement out
of the building or refuge within the space. This escape time analysis assumes that the initial cue
is provided by the smoke alarm and that the occupants have received, recognized, and
interpreted this and other cues of the fire situation. It is difficult to establish a quantitative result
for escape time. Movement time has been monitored and recorded in a number of studies, and
especially in residential cases, it is simple to obtain an occupant velocity for unimpeded flow
(low density). Premovement times, on the other hand, are more difficult to obtain since these
response times are not only dependent on the fire situation, but also on the layout of the house,
time of day, placement of items in relation to occupants (such as clothes, phone, personal
effects), position of occupants in relation to each other (i.e., are the children in the same room,
hiding in a closet in the house), and the role of the person(s) in the house in times of emergency
(i.e., will they investigate, gather others).

7.3.1 Movement Speed

Movement speeds are calculated using the maximum (unimpeded) exit flow speeds (table 3-14.4
in SFPE Handbook [45]). The population density of the space is low, therefore maximum
speeds are considered to be possible. The maximum speed along a horizontal exit route is

1.2 m/s (235 ft/min). The stairs in the two-story home have 18 cm (7 in) risers and 28 cm (11 in)
treads, which corresponds to a maximum travel speed of 0.95 m/s (187 ft/min). Stair travel
speeds only apply to the two-story dwelling.

For elderly occupants, Ando [46] investigated unimpeded horizontal movement times and
determined that travel speed for males and females was dependant upon age. A female around
the age of 30, to signify a young occupant, would move at a velocity of 1.2 m/s (235 ft/min) and
a female at the age of 70 years would move at approximately 0.75 m/s (148 ft/min). The
younger occupant's speed agrees with the SFPE handbook's value for unimpeded movement over
horizontal components. Proulx [47] performed a study of drilled-evacuation from four
apartment buildings and summarized that occupants over 65 years old moved through the
stairway at an unimpeded velocity of 0.43 m/s (85 ft/min).

7.3.2 Premovement Activities

Bryan [48], Wood [49], and Keating [50] have studied premovement actions of residential
occupancies after the recognition phase has been completed. These actions (in no specific order)
may be divided among the parental unit or taken on by a single person within the household and
are the following: notifying others, getting dressed, calling the fire department, investigating,
fighting the fire, and leaving. Wood states that the more serious a resident considers the fire to
be, the more likely he/she is to leave the building immediately. Also, in his studies, he found
that familiarity with the residence did not affect whether a person attempted to immediately exit
the building or first retrieve personal items. In a 3 year study of Seattle residents, Keating found
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that men were more likely to fight the fire, while women were more likely to request information
(which could involve notifying others, the fire department, etc). However, since this study
occurred more than 20 years ago, it is not clear that this trend would be presently observed.

Pearson and Joost [51]observed that premovement and movement times will be increased for
those scenarios which include elderly occupants. They studied response times during the day
and night of young adults in good health, elderly in good health, and elderly with arthritic
impairments in a residential experimental facility. When comparing total egress times of all
scenarios, the elderly subjects in good health took approximately 27 % longer and the arthritic
subjects took 44 % longer than the young adult subjects to perform scenario behaviors and
movements. Some response activities noted by Pearson and Joost were accompanied by
estimated time. Again, these depend on the situation and are only included to give the reader
some idea of the time taken to perform the activities shown in table 25 .

Table 25. Sample premovement activity time

Activity Response Time (s) for young adults
Dressing - putting on robe 6to 10
Calling fire department 15
Obtaining personal items (wallet, keys) 5to0 10
Awakening loved ones 5 to 10 per child

7.3.3 Escape Times

For both the two-story home and the manufactured home, several scenarios representing the
shortest escape time, as well as a worst case were calculated. These calculated escape times
represent reasonable lower and upper bounds, although shorter and longer escape times may be
possible. The best case scenario for the manufactured home is an accidental fire where the
occupants are located in the kitchen and begin evacuation immediately upon alarm activation.
The worst case scenario includes an arthritic elderly couple asleep at the time of fire ignition.
One child is present in each bedroom. It is important to note that there is no feedback between
the fire and the occupants accounted for in this calculation. This may extend the escape time
significantly.

In the manufactured home, a worst-case evacuation would involve one or both occupants
walking from bedroom 2, through the kitchen, through the living room, into bedroom 1, then into
bedroom 3, and finally out through the living room door. This is estimated to be 41 m (135 ft).
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Distances are taken as straight lines (excluding obstacles) and are measured from the furthest
corner in any room to the room door. A 41 m travel distance would take an elderly occupant
approximately 55 s to traverse at (.75 m/s. Prior to egress initiation, the occupants are assumed
to dress, call the fire department, obtain personal items, and awaken both children. The
cumulative response time (as opposed to the movement time) would be 55 s for a young adult
family with 2 children to retrieve. For the elderly response times, multiplying 55 s by 1.44 gives
a value of 80 s. Thus, the total escape time would be approximately (55 s + 80 s) or 135 s.

For the 2-story dwelling, movement of an elderly couple from the master bedroom, to bedroom
3, to bedroom 2, to the stairs, and out the front door totaled 33.7 m (110 ft) on horizontal
surfaces and 5.8 m (19 ft) on the stairs. The movement time for the elderly arthritic couple with
two young children present is 58 s. The premovement time for the two-story home would be
identical to that of the manufactured home. Thus, the total worst case escape time for the two-
story home is (58 + 80) or 138 s.

For the best case scenario, movement times in the manufactured home were calculated for the
scenarios that would take the shortest amount of time to complete. This includes a young couple
making dinner in the kitchen which results in an accidental grease fire. The distance to evacuate
from the kitchen fire is approximately 2.7 m (9 ft.). The kitchen evacuation would take
approximately 3 s to 5 s. Pre-movement time was assumed to be 0 s. In the two-story home,

the young couple accidently starts a fire. The distance to evacuate from the kitchen is
approximately 11 m (36 ft). The kitchen evacuation would take approximately 10 s.

Additional scenarios are presented in table 26. The young family at night scenario is identical to
the worst case scenario, except that the young family moves more quickly and takes less time
performing premovement tasks. Additionally, the elderly couple in the kitchen would require a
somewhat longer time than the young couple in order to evacuate the home from the kitchen. In
conclusion, the manufactured home will require 5 s to 135 s of escape time in order to
reasonably protect the occupants. The two-story home will require approximately 10 s to 140 s
of escape time. Note that escape times are sensitive to building geometry and occupant behavior
assumptions.
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Table 26. Estimates of required escape times for best and worst case scenarios

Scenario Premovement Time (s) Movement Time (s) Total Escape Time (s)
M. Home Two-Story M. Home Two-Story M. Home Two-Story
Young
family at 55 55 35 35 90 90
2 ight
2 | nig
O
% | Elderly
§ family at 80 80 55 60 135 140
night
Young
couple in —a -- 5 10 5 10
2 | kitchen
<
@)
z Elderly
aa) couple in -- -- 10 15 10 15
kitchen

a — best case scenarios neglect any premovement activity; actual escape times are likely to be longer than best
case estimates

7.4 Smoke Alarm Performance

Table 27 and figures 206 to 208 present the average (for different alarm times of the same type
and multiple tests of each scenario) available egress times for ion, photo, aspirated, and CO
alarms as a function of installation requirement (every level, every level + bedrooms, and every
room) and fire type (flaming, smoldering, and grease), for the manufactured home tests (tests
SDCO01 to SDC15 and SDC30 to SDC41). Table 28 includes equivalent results for the two-story
home. For heat alarms and sprinklers, only a single location in the room of fire origin was
included in the tests. Escape times are calculated as the time to the first alarm activation (for
that type of alarm) minus the time to untenable conditions. Negative numbers thus indicate that
tenability criteria were exceeded prior to alarm activation. Discussion in this section focuses on
the manufactured home tests. Smoke alarm activation times and test tenability times for the two
story tests were similar to comparable tests in the manufactured home and are available to
facilitate similar analyses for this structure. Appendix B provides detailed data for alarm
activation and test tenability.

Increasing alarm coverage from every level to every level plus bedrooms provides room of
origin protection for mattress scenarios since the mattress was located in one of the bedrooms.
For chair scenarios, this addition would not indicate an increase in protection for the current test
series since chairs were never located in bedrooms in these tests.
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On average, all of the alarm types provided positive available egress time for all manufactured
home fire scenarios, with average available safe egress times ranging from 36 s to 2413 s. The
alarms did not, however, provide positive available egress time in every test when the alarms
were located only on every level but not in bedrooms. (In one manufactured home flaming
mattress test with the doorway closed, the photoelectric alarm responded 22 s after the tenability
limit was reached and in one two-story home smoldering chair test, the ionization alarm
responded 54 s after the tenability limit was reached.) Ionization type smoke alarms typically
provided the longest egress times for flaming (and grease) fires, and photoelectric smoke alarms
typically provided the longest escape times for smoldering fires. Similar trends are seen for the
two-story home tests, with ionization alarms providing the longest egress times for flaming fires.

As expected, alarm placement can effect the available safe egress time. For the manufactured
home tests, including alarms in bedrooms in addition to those on every level increases average
available safe egress time by from 3 s to nearly 800 s, depending upon fire scenario, alarm type,
and alarm placement. Greater increases were noted for photoelectric (up to 794 s) or dual
photoelectric / ionization alarms (up to 301 s) than for the ionization alarms (up to 138 s). No
increase was seen for the aspirated photoelectric detector. This may be due to the periodic
sampling of this detector. Additional increases were seen for the change from every level +
bedrooms to every room. For the two-story home tests, the effect was far less pronounced. This
was likely due to the interior design of the home. For fires downstairs, the upstairs hallway
alarms were typically the first to respond since there was no soffit to impede smoke flow from
the first floor into the stairwell to the alarms at the top of the stairs.
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Table. 27. Available egress time (in seconds) for several different alarm technologies and fire scenarios in a manufactured home

Every Level Installation Criterion

. Dual .
Flaming Photo lon lon/Photo Aspirated
Living Room 89 147 142 82
Bedroom 58 93 39 45
Bedroom (Door Closed) 876 1323 1808 852
Smoldering
Living Room 351 137 361 425
Bedroom 1382 120 362 731
Bedroom (Door Closed) 40 54 48 36
Cooking
[Kitchen [ 592 [ 838 | 899 [ 187 |
Every Level + Bedrooms Installation Criterion Change from Every Level®
. Dual . Dual
Flaming Photo lon lon/Photo Aspirated Photo lon lon/Photo
Living Room 89 147 142 82
Bedroom 76 118 39 45 18 25
Bedroom (Door Closed) 1411 1461 1830 852 535 138 22
Smoldering
Living Room 351 137 662 425 301
Bedroom 1548 137 362 731 167 17
Bedroom (Door Closed) 834 80 48 36 794 26
Cooking
[Kitchen [ 595 [ 838 [ 819 [ 187 [ | 3 [ [
Every Room Installation Criterion Change from Every Level + Bedrooms?®
. Dual Dual
Flaming Photo lon lon/Photo Photo lon lon/Photo
Living Room 128 192 142 38 45
Bedroom 76 118 50 11
Bedroom (Door Closed) 1411 1461 1361
Smoldering
Living Room 2413 563 662 2063 427
Bedroom 1548 109 298
Bedroom (Door Closed) 834 80 48
Cooking
[Kitchen [ 667 [ 871 [ 819 | [ 73 [ 33 [

a — blank entry means no change compared to previous installation criterion for this alarm type




Table 28. Available egress time (in seconds) for several different alarm technologies and fire
scenarios in a two-story home

Every Level Installation Criterion®

. Dual .
Flaming Photo lon lon/Photo Aspirated
Living Room 108 152
Living Room (Replicate) 134 172
Living Room (Fully-Furnished) 144 172
Bedroom no alarm 374 no alarm®| no alarm
Bedroom (Door Closed) 3416 3438 no alarm | no alarm
Smoldering
Living Room 3298 16 3332 3416
Living Room (Air Conditioning) 2773 -4 2108 2066
Cooking
[Kitchen [952 [ 278 | 934 | 974 |
Every Level + Bedrooms Installation Criterion®

. Dual .
Flaming Photo lon lon/Photo Aspirated
Living Room 108 152
Living Room (Replicate) 134 172
Living Room (Fully-Furnished) 144 172
Bedroom 306 374 no alarm | no alarm
Bedroom (Door Closed) 3416 3438 no alarm | no alarm
Smoldering
Living Room 3298 16 3332 3416
Living Room (Air Conditioning) 2800 -54 2108 2066
Cooking
[Kitchen (952 [ 278 | 934 [ 974 |
Every Room Installation Criterion?®

. Dual .
Flaming Photo lon lon/Photo Aspirated
Living Room 108 152
Living Room (Replicate) 134 172
Living Room (Fully-Furnished) 144 172
Bedroom 306 374 no alarm | no alarm
Bedroom (Door Closed) 3416 3438 — —
Smoldering
Living Room 3298 16 3332 note ¢
Living Room (Air Conditioning) 2800 -54 2108 note ¢
Cooking
[Kitchen [952 | 542 | 956 [ notec |

a — blank entry means no alarm of this type was included for this test type
b — alarm was included, but did not alarm by end of test
¢ — no additional alarm included of this type

243



800
OFhata
700 | mion
ODual lon/Phato
DOAzpirstad
600 1
500 A
2
-
£ —
= 400 4
w
g
=
w
2 300 4
2 Range of Required
E Egress Time
< 200 1
100 A
| — —
Flaming Smoldering Cooking
-100 .
Living Room Bedroom Bedroom (Door Living Room Kitchen

Closed)

Figure 206. Average available egress time for several different alarm and fire types with

800

alarms on every level for manufactured home tests

BPhoto
700 4 Bion
ODusl lon/Photo

DAspirstd

600 o

o

=

1=}
L

400

[

=

=
L

Available Egress Time (s}

(=]

=

=1
L

Range of Required
Egress Time

-100

Flaming

Smoldering
|

—_

Cooking

Living Room

Bedroom

Bedroom (Door Living Room

Closed)

Kitchen

Figure 207. Average available egress time for several different alarm and fire types with

alarms on every level + bedrooms for manufactured home tests

244




800

700 BPhoto

Blon

ODusl lon/Photo

600 DAspirsted

o
=1
=1

400 A

w

=

=
L

Range of Required

Egress Time
100 I
0

Available Egress Time (s)

]
=
=

Flaming Smoldering Cooking
-100 .
Living Room Bedroom Bedroom (Door Living Room Bedroom Kitchen

Closed)

Figure 208. Average available egress time for several different alarm and fire
types with alarms in every room for manufactured home tests

It is important to note that there is uncertainty in the estimates of available egress time as noted
in section 5.7. For some of the tests, these times were relatively short and in some cases
overlapped estimates of the time needed for egress from the buildings. For the most complex
egress scenarios (with occupants asleep in all of the bedrooms) with the most sensitive
populations (elderly adults with young children requiring egress assistance), the flaming fire
scenarios may not provide sufficient time for escape regardless of the alarm technology. Thus,
available escape time would be sufficient only if households follow the advice of fire safety
educators, including sleeping with doors closed while using interconnected smoke alarms to
provide audible alarm in each bedroom, and pre-planning and practicing escape so as to
minimize pre-movement and movement times during egress.

7.5 Other Alarm Technologies

Additional fire detection technologies were included in the test fires to provide a point of
comparison with the smoke alarms and to provide data for future analysis of fire alarms that may
include multiple sensor technologies and complex algorithms to better predict accidental fires
and thus reduce false alarms. For residential applications in the U.S. and Canada, carbon
monoxide alarms, heat alarms, and residential sprinklers are used in concert with smoke alarms.
Table 29 shows average alarm times for these technologies for the different fire scenarios in the
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manufactured home. For each alarm technology and fire scenario, the time to alarm is shown for
typical alarm criteria (50 ppm for CO alarms; heat alarms and tell-tale sprinklers were
determined from an audible alarm and measured pressure drop, respectively). For the
manufactured home tests, each alarm time value is an average of available replicates. Individual
calculations for all of the alarms in all of the tests is included as Appendix B.

7.5.1 Carbon Monoxide

Alarms Table. 29. Activation time (in seconds) for several different

) fire detection technologies and fire scenarios in a
The carbon monoxide alarms manufactured home.

responded to all fire scenarios, _ o
Every Level Installation Criterion

but‘partlcularly for scenarios Flaming O A
which would be expected to Living Room 209
produce significant quantities of ~ [Bedroom 421
carbon monoxide during the Bedroom (Door Closed) 683
. . Smoldering
combustion process, i.¢., Living Room 3581
smoldering mattress, Bedroom 3188
smoldering chair, and door- Bedroom (Door Closed) 3458
. . . Cooking
closed flaming chair (which [Kitchen |
smoldered after the room of
origin became oxygen limited). Every Level + Bedrooms Installation Criterion
Alarm times ranged from 683 s Flaming CO Alarm
. Living Room 209
to 354$ s, depending upon fire Bedroom 221
scenario and alarm placement. Bedroom (Door Closed) 683
Smoldering
Living Room 3564
7.5.2 Heat Alarms = edroom 3188
Bedroom (Door Closed) 3458
Since nearly all of the tests in Cooking
[Kitchen [ 1399 |

this study were limited to the

very early stages of fire grOWth’ Every Room Installation Criterion (note a)

heat alarms typically responded R
yp y P Flaming CO Alarm | Heat Alarm ;’el! tale
near the end of the tests and — = ngG er
.\ ) iving Room n.a.

after the trapsmon to flaming Bodroom . 203 137

for smoldering tests. For Bedroom (Door Closed) n.a. 1912 126

flaming fires, alarm times Smoldering

ranged from 163 s to 1912 s. Living Room N2, 5992 2914
Bedroom n.a. 3798 3983
Bedroom (Door Closed) n.a. n.a. 3414
Cooking
[Kitchen [ na | 1362 | 1362 |
a — heat alarms and tell-tale sprinklers were included only in the room of fire
origin

n.a. — no additional alarm included of this type
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7.5.3 Tell-tale Sprinklers

The purpose of residential sprinklers is to improve protection against injury, life loss, and
property protection. In particular, the design is expected to prevent flashover in the room of fire
origin and to improve the chance for occupants to escape or be evacuated [52]. In the tests
presented in this report, only the very early stages of a fire were studied, up to the point of
incapacitation for occupants. Tell-tale sprinklers were included in the room of fire origin to
provide a point of comparison between smoke alarms and sprinkler activation. For flaming fires,
response time ranged from 126 s to 246 s. For smoldering fires, response occurred shortly after
the transition to flaming.

7.6 Comparison with Earlier Tests

In the original 1975 study
[1], over 20 detectors of
various generic types and
nominal sensitivities were
exposed to 40 fires in two
actual residences. The fire
types included flaming and
smoldering chairs and
mattresses in the family
room, basement, and
bedroom, as well as JP-4 in
a 20 cm (8 in) pan in the
kitchen. The detector
types included ionization,
photoelectric, dual gate
(combination ionization
and resistance bridge), and
rate-of-rise heat detectors.
Each location included
both a high sensitivity (one percent per foot obscuration) and a low sensitivity (two percent per
foot obscuration) detector.

Figure 209. Test structure, sample interior room, and
instrumentation in original 1975 Indiana Dunes Experiments

The two test sites were a two-story brick structure with a basement and a single-story brick
residence with basement. Instrumentation for both sites included thermocouple arrays, white
light beam obscuration measurements, and equipment to monitor oxygen, carbon monoxide, and
carbon dioxide. The instrumentation was placed in the room of origin, representative bedrooms,
and along the egress path.
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Escape times in the current
study for the ion type alarms
for smoldering fires and for

both ionization and 1975 Tests | Current Tests

photoelectric alarms for Alarm Times Flaming 146 + 93 47 + 35

flaming fires were positive but Smoldering | 1931 + 1103 2042 + 876

somewhat short when N Flaming 1036 + 374 177 + 69
Tenability Times -

compared to the performance Smoldering | 4419 + 1790 | 2148 + 1023

of similar smoke alarms in the
1975 test series. Table 30
shows a comparison between
the two test series.

These differences appear to be
not so much because the alarms

1975 Study Current Study
are activating more slowly, but Temperature T>66°C T > 88 °C?
rather because the tenability CO>004% CO - 002—03

limits are being exceeded much
faster. For flaming fires, alarm

Table 30. Comparison of alarm times and times to untenable
conditions for 1975 and current studies

Table 31. Comparison of tenability criteria used in the 1975

and current studies

Gas Concentration

volume fraction

% volume fraction

Smoke

O.D. > 0.23m™

O.D.>0.25m™

Obscuration
a — value for flaming fires calculated from ISO TS 13571 equation
for convected heat

b — range of average values calculated from ISO TS 13571
equation for asphyxiant gases with tenability times for flaming
fires and smoldering fires

activation was somewhat
shorter in the current tests than
in the 1975 tests, and time to
untenable conditions was
dramatically faster in the
current tests. This may be
attributed partially to the different ISO tenability criteria compared to simpler limits in the 1975
study, and also due to significantly faster fire development observed in the upholstered furniture
and mattresses used in these tests. Table 31 shows a comparison of tenability criteria used in the
two studies. For the temperature and smoke obscuration criteria, values used in the current study
are similar or slightly higher than those used in the 1975 study. For CO concentration, the range
for the FED-based model used in the current study includes the value used in the 1975 study, but
is also quite a wide range, depending on duration of the fire. For nearly all tests, the temperature
or smoke criteria was met prior
to the CO criterion.

Table 32. Comparison of fire growth rates in the 1975 and

current studies
A comparison of the fire

growth in the two tests can be Time to 65 °C near burn room ceiling (s)
seen by comparing the 1975 Study Current Study
temperatures near the ceiling Flaming 969 + 527 131 + 40

for the tests from the two Smoldering 4893 + 2236 4332 + 1893

studies. For this comparison,
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the time for the temperature near the ceiling to reach 65 °C was used as an indication of the rate
of fire growth (table 32). Average time for flaming fires was significantly longer in the 1975
tests than in the current study — 969 s versus 131 s. Average times for smoldering fires in the
current test series were comparable to those observed in the 1975 tests. It is important to note,
however, that the smoldering fire scenarios are very difficult to reproduce experimentally, and
that times in the present study has an uncertainty (based upon one standard deviation) which
overlaps the uncertainty in the 1975 study. Therefore, caution should be exhibited in drawing
conclusions based upon comparisons of smoldering tenability times between the two studies.

While the 1975 study also used actual upholstered furniture and mattresses, these were
purchased from a (charity) resale shop from donated articles. Such items purchased in 1975
would have been new in the early 1960s or even late 1950s and represented materials and
constructions of that period. The chairs used in the present study were purchased from a
furniture rental store and, while used, were only a year or two old. The mattresses were
purchased new. Thus, the materials were certainly significantly different. Fire development in
the current tests showed generally similar timing in growth of heat release rate to other recent
studies for upholstered furniture [53] and mattresses [54].

In the upholstered furniture study, a set of upholstered chairs was constructed from five different
fabric/foam combinations and subjected to a variety of ignition sources suggested by fire
statistics. In the study, an effort was made to choose from across the spectrum of typical
residential materials although no statistical justification for the particular materials was made.
Time to peak heat release rates in excess of those necessary to lead to untenable conditions in
structures in the current study ranged from about 150 s to nearly 1000 s. It is estimated that a
comparable value for chairs in the current study is about 300 s. For mattresses, time to
incapacitation using similar criteria to the current study ranged from 240 s to 1150 s, depending
upon the mattress. It is important to note that this study included reduced flammability designs
not currently on the market. Thus, the materials used in the current study should not be
dramatically different than other currently available materials. Still, it is important to note that
while both the 1975 study and the current study attempted to use a representative sample of
available and important furnishings, each study included only a small fraction of those available
in the marketplace.

Conversely, alarms in the current study were, on average, of similar sensitivity compared to the
alarms in the 1975 study. In the current study, the sensitivity of the unmodified smoke alarms
were discussed in section 2.6. The average sensitivity measured for all alarms tested was

1.54 %/ft + 0.45 %/ft. In the 1975 study, the average of all alarms tested was 1.91 %/ft +

0.73 %/ft. While the average for the 1975 tests is higher, the uncertainty in the data overlaps.
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7.7 Nuisance Alarms

Nuisance alarms in residential settings from typical cooking activities, smoking or candle flames
are affected by the properties of the aerosol produced and its concentration, the location of an
alarm relative to the source, and the air flow that transports smoke to an alarm. This is not
surprising, as the same observations have been made in the fire tests here and other studies. This
study provides a detailed set of data that can be used to address several issues involving nuisance
alarms and reinforces current suggested practices including the following:

. Clearly, the advice that alarms not be installed close to cooking appliances if at all
possible is valid. These results show that homeowners who are able to move the location
of an alarm that frequently experiences nuisance alarms would do well to maximize its
distance from cooking appliances while keeping it in the area to be protected.

. It was observed that ionization alarms had a propensity to alarm when exposed to
nuisance aerosols produced in the early stages of some cooking activities, prior to
noticeable smoke production. This phenomenon could be particularly vexing to
homeowners who experience such nuisance alarms.

. This data set could be used to assess the efficacy of employing an alarm with its
sensitivity set to a level near the least sensitive limit allowable, relative to a more
sensitive alarm.

. This study can be used to assess the benefits in terms of reduction of nuisance alarms
from a typical ionization alarm with the use of a dual photoelectric/ionization sensor
alarm that would maintain better overall sensitivity to a variety of fire sources (flaming
and smoldering). Combined with the fire test series data, a basis for the sensitivity level
settings on each alarm sensor could be proposed that is tied to test data.

. The so-called “hush” button or any other function that decreases sensitivity through
human intervention to silence alarms for a fixed time period requires that a sensitivity
adjustment and time period be specified. This data set could be used to assess the
effectiveness of a sensitivity adjustment for a specific time period before resetting to the
base sensitivity relative to these nuisance scenarios. The data could also be used to
compare such a feature to other proposed strategies designed to reduce nuisance alarms.

. Carbon monoxide electrochemical cells at all alarm locations gathered data on the level
of carbon monoxide produced during the tests and transported to the alarms. These data
in conjunction with the complete fire test series data could be used to verify combined
smoke/CO alarm algorithms.
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The FE/DE nuisance source tests captured salient features of some of the manufactured home
tests. Clearly more work needs to be done to produce a set of tests and the performance criteria
that covers a significant range of residential nuisance sources, and would assure a benefit in
terms of nuisance alarm reduction. This work is part of ongoing research with the FE/DE at
NIST.
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8 Summary

The data developed in this study include measurement of the output of a number of alarm
devices for a range of fire scenarios and residences. In addition, temperature, smoke
obscuration, and gas concentrations throughout the structures were monitored during this test
series. A summary of the major efforts of this study relative to the original 11 goals presented in
section 1.3 are discussed below. Specific conclusions are included in section 9.

1. Evaluate the performance of current smoke-alarm technology

Current smoke alarm technology includes two operating principles — the ionization-type sensor
and the photoelectric (scattering) sensor. The project included examples of current products
containing each of the sensor designs currently being sold in the U.S. market so that the results
would be representative of the full range of product performance expected.

Smoke alarms of either the ionization type or the photoelectric type consistently provided
positive escape times. In some cases the escape time provided was relatively short and may
overlap with a range of estimates of the time necessary for occupant egress.. Consistent with
prior findings, ionization type alarms provided somewhat better response to flaming fires than
photoelectric alarms, and photoelectric alarms provided (often) considerably faster response to
smoldering fires than ionization type alarms.

In many cases, available escape time would be sufficient only if households follow the advice of
fire safety educators, including sleeping with doors closed while using interconnected smoke
alarms to provide audible alarm in each bedroom, and pre-planning and practicing escape so as
to minimize pre-movement and movement times during egress.

2. Test conditions representative of current fatal residential fires

To ensure that the room sizes and arrangements, materials of construction, and ventilation
conditions were representative of actual dwellings, all tests were conducted in real dwelling
units. First, a manufactured home was procured and delivered to the NIST site for use in both
fire tests and nuisance alarm tests. The floor plan selected was a three bedroom, two bath
arrangement with a master suite at one end and the other bedrooms at the other end. This size
and arrangement represents not only manufactured homes but also apartments and
condominiums of about 100 m? (or about 1000 ft?). A second test site was a three bedroom, two-
story, brick home, 139 m* (1490 ft*) in size.
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Careful choice of test scenarios helps insure the representativeness of the study. Important
factors included the room of fire origin, ignition source and first item ignited, and the ventilation
conditions that affected the fire development and combustion chemistry. A review of recent fire
statistics was conducted to select the most important fire scenarios representative of fatal and
non-fatal fires in the U. S. In addition to the scenarios themselves, the test matrix considered the
need to perform sufficient replicates to allow estimates of experimental uncertainty and
repeatability.

3. Evaluate the efficacy of current requirements for number and location of smoke
alarms

The experimental design provided data on the performance of alarms in various installation
arrangements. Groups of alarms were located in the room of fire origin, at least one bedroom,
and in a central location on every level. Thus, by considering the alarm times of devices in
various locations against tenability times for any test it was possible to determine the escape
time provided by various installation arrangements including every room, every level with or
without every bedroom, and single detectors. Since both ionization and photoelectric types were
included at each location the performance by sensor type is also quantified.

Smoke alarms of either type installed on every level generally provided positive escape times for
different fire types and locations. Adding smoke alarms in bedrooms increased the escape time
provided, especially for smoldering fires. In addition, occupants of bedrooms sleeping with the
door closed would benefit from improved audibility of alarms within the room. This provides
data for evaluating whether bedroom smoke alarms should be required in existing homes as they
have been in new homes since 1993. It is important to note that the available safe egress times
may overlap with the range of estimates of necessary egress time for the residences studied.
Some of this is due to conservative tenability criteria based on incapacitation of the most
vulnerable occupants that was used for the current study. Use of tenability criteria based on
incapacitation or death of healthy individuals would certainly increase the available safe egress
time.

Escape times in this study were systematically shorter than those found in a similar study
conducted in the 1970s. This is related to some combination of faster fire development times for
today's products that provide the main fuel sources for fires, such as upholstered furniture and
mattresses, different criteria for time to untenable conditions, and improved understanding of the
speed and range of threats to tenability. Still, it is important to note that while both studies
attempted to use a representative sample of available and important furnishings, each study
included only a small fraction of those available in the marketplace. Since there may be
significant differences in the burning behavior between items of furniture, general conclusions
are beyond the scope of this study and may warrant additional research.
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4, Develop standard nuisance alarm sources to be included in the test program

Smoke alarms are susceptible to alarming when exposed to non-fire aerosols. In residential
settings, this typically involves cooking activities or transient, high humidity conditions (i.e.,
“shower steam”). The approach taken was to define a set of nuisance scenarios, replicate the
events that cause nuisance alarms, and quantify the important variables. Translating the results
to a set of nuisance source conditions reproducible in a suitable test-bed (i.e., a test room or the
fire emulator/detector evaluator) would allow for more comprehensive detector performance
testing. Preliminary tests were performed in the FE/DE with this in mind. Programming
realistic and reproducible fire and nuisance conditions in the FE/DE is an ongoing research
project at NIST.

Experiments conducted with common nuisance sources produced data that should be useful in
the development of new performance requirements for conditions that should not activate smoke
alarms. Since the data include analog signal levels and duration for each of the sensor types they
should be useful in evaluating a range of approaches to nuisance alarm reduction from reducing
alarm threshold for a specified time (“hush” feature) to decision algorithms and multi-sensor
arrays.

5. Examine other fire detection technologies in combination with smoke alarms

The program included mechanically aspirated (system-type) photoelectric smoke detectors,
residential CO alarms, heat alarms, and tell-tale residential sprinklers in the tests along with
currently available residential smoke alarms. Activation times for these devices will facilitate
future analysis and development of fire detection devices using inputs from multiple sensors.

6. Obtain data on the potential for improvements in performance by new technologies

Simple alarm times for currently available smoke alarms are not sufficient to identify potential
performance improvements so analog sensor data were recorded for both the fire performance
and nuisance alarm testing. Additional instrumentation was selected and located to supplement
the analog sensor data and allow better quantification of results. Examples included
thermocouple measurements of temperatures and temperature gradients, smoke and gas species
concentrations in several locations, and convective flow velocities in the ceiling layer at the level
of the sensors.

7. Include fuel items that incorporate materials and constructions representative of
current residential furnishings

Fuel (combustible) items were selected as generically appropriate to the room of origin and fire
scenario identified from NFIRS analysis and typical of materials and constructions in common
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use today. Specifically, upholstered chairs were used for living room fires and mattresses for
bedroom fires that were purchased from local, retail sources. No modifications were made and
no accelerants were used to enhance or retard the burning behavior of the items. Cooking oil
used in kitchen fires was also a normal commercial product that was not modified in any way.

8. Fully characterize test detectors and alarms in a consistent manner to facilitate
comparisons

All detectors (smoke, heat, and CO) were characterized in NIST’s FE/DE apparatus under
similar conditions using an appropriate source. This allowed direct calibration of all devices in a
comparable way and a means to verify the performance of sensors in combination or utilizing
algorithms that may be suggested by the results of this study.

9. Utilize fire models to extend the applicability of the test arrangements and maximize
the test instrumentation

Modeling, using NIST’s CFAST and FDS models, was performed prior to testing to evaluate the
impacts of the selected fuels and fire scenarios on the instrumentation and test structures and to
assist in identifying the most appropriate instrument locations.

10. Make All of the Data Collected as Widely Accessible as Possible

Clearly the best method of (global) dissemination of the test data was to employ the Internet.
Thus, a public web site was established (http://smokealarm.nist.gov/) on which the detailed
results of tests were published as NIST Reports of Tests. This publication vehicle exists as a
means to quickly disseminate test data that is factual in nature — no observations or conclusions
were included. Thus the web site contains floor plans of the test sites showing instrument
locations, details of the fuels and test conditions, and test data in electronic form.

11. Provide Opportunities to Enhance Public Fire Safety Education

CPSC, USFA, NFPA, and others have significant efforts in public fire safety education. The
information obtained in these tests will provide a basis for improving public fire safety messages
and will quantify the protection provided by residential smoke alarms. The project data could be
used to show the reduction in protection resulting from one or more devices being nonfunctional
as a motivation for testing and maintenance by the homeowner. Video recording of all of the
tests from multiple locations were made. These recordings will be made available as part of the
information on the public web site for use in public safety announcements and educational
materials.
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Finally, a press day was held that resulted in stories carried on all the major news networks and
on more than 75 local outlets from Maine to Hawaii.

257



258



9 Conclusions

1. The data developed in this study include measurement of temperature and smoke
obscuration in addition to gas concentrations for a range of fire scenarios and residences.
Measurement of the response of smoke alarms, CO alarms, heat alarms, and tell-tale
sprinklers are also included. These data could be of significant value in developing
appropriate algorithms for alarms that may include one or more sensor types.

2. Smoke alarms of either the ionization type or the photoelectric type consistently provided
time for occupants to escape from most residential fires.

a In many cases, available escape time would be sufficient only if households
follow the advice of fire safety educators, including sleeping with doors closed
while using interconnected smoke alarms to provide audible alarm in each
bedroom, and pre-planning and practicing escape so as to reduce pre-movement
and movement times.

b. Smoke alarms may not provide protection for people directly exposed to the
initial fire development (so-called "intimate with ignition").

C. Consistent with prior findings, ionization type alarms provided somewhat better
response to flaming fires than photoelectric alarms, and photoelectric alarms
provided (often) considerably faster response to smoldering fires than ionization
type alarms.

d. Smoke alarms of either type installed on every level generally provided positive
escape times for different fire types and locations. Adding smoke alarms in
bedrooms increased the escape time provided, especially for smoldering fires. It
is important to note that the available safe egress times may overlap with the
range of estimates of necessary egress time for the residences studied. Some of
this is due to conservative tenability criteria based on incapacitation of the most
vulnerable occupants that was used for the current study.

e. Escape times in this study were systematically shorter than those found in a
similar study conducted in the 1970's. This is related to some combination of
different criteria for time to untenable conditions, improved understanding of the
speed and range of threats to tenability, and faster fire development times for
today's products that provide the main fuel sources for fires, such as upholstered
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furniture and mattresses. It is important to note that while both the 1975 study
and the current study attempted to use a representative sample of available and
important furnishings, each study included only a small fraction of those available
in the marketplace. Still, this study is consistent with other recent studies of
furniture and mattresses even though there may be significant differences in the
burning behavior between items of furniture.

f. A mechanically aspirated (system-type) photoelectric smoke detector included in
the study consistently responded after the other photoelectric smoke alarms, even
for smoldering fires where convective flow rates are low and smoke entry might
be an issue. Since only one such alarm was included in the study, more general
conclusions cannot be drawn.

g. Residential sprinklers activated well after the smoke alarms and after the heat
alarms in all of the scenarios. While these sprinklers have an outstanding record
of saving lives and property, the later activation time implies that residential
sprinkler installations should always include smoke alarms (as currently required
in NFPA 13D and 13R) to provide greater escape times for those capable of
escaping.

Experiments conducted with common nuisance sources produced data that should be
useful in the development of new performance requirements for conditions that should
not activate smoke alarms. Since the data includes analog signal levels and duration for
each of the sensor types they should be useful in evaluating a range of approaches to
nuisance alarm reduction from reducing alarm threshold for a specified time (“hush”
feature) to decision algorithms and multi-sensor arrays.
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Appendix A
Alarm Activation and Time to Untenable

Conditions During Tests of Residential
Smoke Alarms Included in the Study

A-1



Calculated Alarm Times



For each alarm included in each test of the program, data are included that identify the alarm, its
inclusion within several alarm placement scenarios, calibration data for the alarm, and estimated
alarm times for different assumed alarm thresholds. Columns in the data include

Key — the alarm type as “Alarm” for an analog-modified alarm, “Dalarm” for an unmodified
alarm, “Sprinkler” for a tell-tale residential sprinkler, or COalarm for a carbon monoxide alarm.

Position — the room where the alarm was located

Level, level + br, all — identifies whether the alarm was included in an alarm placement scenario
of “Every Level”, “Every Level + Bedrooms”, or “Every Room” as described in chapter 7 of the
report.

dual — the alarm was part of a dual sensor alarm

name — specific alarm identification as detailed in section 2.5

label — a short alarm identification included in test data spreadsheets for this alarm

units — recording units for the measurement as recorded by the data acquisition system during
the test, V or mV

mO, m1 — calibration constants for the alarm as detailed in table 1.

ave — average steady-state clear-air alarm output calculated as a average value prior to ignition,
V or mV consistent with “units” column

low, mid, high — estimated alarm times for low, medium and high alarm threshold values, s

last data column (unlabelled) — end of test measured from ignition, s



Individual Alarms

A B C D E F G H [ J K L M N [ P Q R S T
1 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Title Detectors set at 100% of normal detection
Low Medium Hiah
lonLevel lon 0.8 1.3 1.8
PhotoLevel Photo 1 2 3
COLevel Cco 25 50 100
Series Home Series #1\
)_|Test SDCO1 Smoldering Chair in Living Room
Time 1
kev postion level level + br all dual ame label units ind zero zero data smooth mo m1 m2 ave low mid high
Alarm Master Bedroom (A) X x ON-1-A-3-1 _|lon1A voll CA 1 0 0 2.151 5.29 6112 6262 6307 727!
Alarm X x ION-3-A-4-10 |lon3A millivolt CA 1 0 0 0.984 4296.15 6147 6287 | No Alarm 727!
Alarm X x X ON-4-A-7B-6 |londA millivolt CA 1 0 2 3.353 168.79 5487 5512 5552 7217 0.
Alarm X x PHOTO-1-A-5[Pho1A millivolt CA 1 0 -0.80196 57793 227.7 5407 5447 5467 7217 0.
Alarm X x X PHOTO-3-A-7.|Pho3A millivolt CA 1 0 -1.4218 9.0001 898.65 5492 6002 6192 727! 1.1
Alarm X x ASPIRATED-1| Asp1A millivolt CA 1 0 -1.3703 2.6251 718.61 5282 5342 5357 727 0.
Alarm Burn Room Bedroom (B) X x ION-1-BE-3-1( lon1BE voll CB 1 0 0 1.919 5.98 7127 |No Alarm No Alarm 727!
Alarm X x ION-3-BE-4-3 |lon3B millivolt CB 1 0 0 1.215 4569.6 | No Alarm No Alarm No Alarm 727!
*Alarm X x X *ION-4-BE-7B|lon4B millivolt CB 1 0 2 2.926
Alarm X x PHOTO-1-BE-|Pho1B millivolt CB 1 0 -1.499 6.7174 257.07 5867 6107 6382 7272
*Alarm X x X P millivolt CB 1 0 -0.87544 8.5248
Alarm Utility Hallway (C) x X x (0] voll CC 1 0 0 1.685 5.82 6047 6087 6207 727!
Alarm x X x O] millivolt CC 1 0 0 114’ 4290 6037 611 6217 727
Alarm x X x X ON-4-C-7B-3 | londC millivolt CC 1 0 2 1.46! 155.4 5262 528; 5297 727
Alarm x X x PHOTO-1-C-5|Pho1C millivolt CC 1 0 -1.5233 8.569: 266.8 4167 526 5282 727!
Alarm x X x X PHOTO-3-C-7|Pho3C millivolt CC 1 0 -1.7342 10.83: 884.55 5352 550: 6027 727!
Alarm x x| x ASPIRATED-1|Asp1C millivolt CC 1 0 -1.3285 1.937. 742.72 5127 5237 5277 727:
Alarm Hallway Outside Burn Room Bedroom (D) | x X x ION-1-D-3-11 |lon1D. voll CD 1 0 0 2.09: 6.18 7132|No Alarm No Alarm 727!
Alarm x X x ION-3-D-4-9 |lon3D. millivolt CD 1 0 0 1.144 4395.95| No Alarm No Alarm No Alarm 727!
*Alarm x X x X *ION-4-D-7B-€| lon4D millivolt CD 1 0 2 2.562
Alarm x X x PHOTO-1-D-5|Pho1D millivolt CD 1 0 -1.9634 6.8817 210.37 3637 6067 6492 7272
*Alarm x X x X *PHOTO-3-D-'| Pho3D millivolt CD 1 0 -1.4218 9.0001
Alarm X X x ASPIRATED-1| Asp1D millivolt CD 1 0 -1.2765 1.846 680.16 5717 5937 6087 7272
ev postion level level + br all name label units from to
Dalarm Living Room (E) x PHOTO-2-E-D| DiPho2 volt 3407 3412
Dalarm x ION-2-E-DISP| Dilon2 volt 5187 5192
Dalarm x ION-4-E-DISP| Dilon4 volt 5242 5247
Sprinkler x Pres 1 millivolt No Alarm No Alarm
kev postion level level + br all dual name label unif find zero zero data smooth mo m1 ave low med high
COalarm Master Bedroom (A) X x CO-1-A-1-4 |CO1A millivolt 0 -4.283 129.73 -0.81 3327 3567 5057 727!
COalarm X x CO-2-A-2-5 |CO2A millivolt 0 -48.823 113.74 511.59 2342 3272 4807 727!
COalarm X x CO-3-A-3-4 |CO3A millivolt 0 -3.6044 156.98 26.08 2752 3922 5607 727!
COalarm Burn Room Bedroom (B) X x CO-1-B-1-6_|CO1B millivolt 0 -18.995 100.65 -18.49| No Alarm No Alarm No Alarm 727!
COalarm X x CO-2-B-2-11 _|CO2B millivolt 0 -50.344 104.23 510.67 4067 5237 6472 727!
COalarm X x CO-3-B-3-6 |CO3B millivolt 0 -0.87202 172.93 21.82 4452 5722 6837 727!
COalarm Utility Hallway (C) x X x CO-1-C-1-8 |CO1C millivolt 0 -33.43 192.31 -0.75 3077 3077 3782 727!
COalarm x X x C0-2-C-2-1 |CO2C millivolt 0 -45.93 109.43 509.04 2217 3197 4887 727!
COalarm x X x CO-3-C-3-8 |CO3C millivolt 0 -2.534 165.5 22.36 2542 3632 5412 727!
COalarm Hallway Outside Burn Room Bedroom (D) | x X x CO-1-D-1-5 |CO1D millivolt 0 -43.62 233.28 -8.65 962 | No Alarm No Alarm 727!
COalarm x X x CO-2-D-2-2 |CO2D millivolt 0 -45.107 92.96 514.21 4357 5637 6822 727!
4| COalarm x X x C0O-3-D-3-5 |CO3D millivolt 0 -3.4431 165.47 24.64 4517 5822 6912 727!
85_|*note Dual photo-ion at location B and D not ‘ during (est‘
6




Individual Alarms

A | B | C D | E | F | G | H | | | J | K | L | M | N | [¢] | P | Q | R | S | T | [ | v
57 |Test SDCO02 Flamina Chair n Livina Room
58
59| Time 1
60_|kev Dostion Tevel level +br __|all dual units find zero zerodata | smooth mo mi m2 ave Tow mid hiah
61_|Alarm Master Bedroom (A) x v TCA 2.1 535 7 1.86)
Al X x millivolt CA 0 43995 4.34)
Al X x X millivolt CA 3 167.83 1 10.27]
Al X x millivolt CA -0.8019! 57 226.77
Al X x X millivolt CA -1.421 9,01 9 11 .
A X x millivolt CA 1370 26! 7 18 17.71 2
Al Burn Room Bedroom (B) X x v Ci 1 7 0.21 0
Al X x millivolt Ci 1 466 8 0.66 0.7
g X x X millivolt Ci 2
X x millivolt Ci 1,49 67 257.46 110 134 160 382 6.36 6.1
X x X millivolt Ci -0.8754: 8.524
Utilty Hallway (C) X X x v cc 1.685] 9 7 5
x X x millivolt cc 1.147 4390 7
x X x X C millivolt cc 1.463 175.1 1 1 2 3 7
x X x c millivolt cc 1523 8.5698 267 1 1 1 1 14.0!
x X x X C millivolt cc 1734 10833 90 X 4
x X x c millivolt cc 1328 1.937: 73 1 1 1 17.57 16.82]
Hallway Outside Burn Room Bedroom (D) _|x X x D v cD 2 093 77
x X x D millivolt cD 1 451 1.31 76|
x X x X D millivolt cD 2
x X x PHOTO-1-D-5[Pho1D millivolt cD -1.963 6.8 36547 112 120 136 382 11.44 11.49|
x X x X *PHOTO-3-D-{Pho3D millivolt cD 1421 9.0001
x X x ASPIRATED-1[Asp1D millivolt cb 12765 1.846 714.7 114 114 150 382 1054 1093
postion level level +br __|all dual name jabel units from to
Livina Room (E) x PHOTO-2-E-D| DiPho2 volt 76 78
x 10N-2-E-DISP|Dilon2 volt 22 24
x 10N-4-E-DISP| Dilond vol 26 28
88| Sorinkler x Pres 1 millivolt NoAlarm | No Alarm
89 |kev Dostion Tevel level +br __|all dual nam jabel units find zero zerodata | smooth mo mi ave Tow med iah
90_|COalarm | Master Bedroom (A) X x CO-1-A-14 [COIA millivolt 4.2 1 00! 266 282[No Alarm
91_|Coalarm X x CO2-A2-5 [CO2A millivolt -48.8; 1 511.3 18 228No Alarm
92_|Coalarm X x CO-3-A-34 [CO3A millivolt -3.60: 6. 184 228No Alarm
93_|COalarm ___|Burn Room Bedroom (B) X x CO-1-B-1-6_[CO1B millivolt -18.9 12.41[NoAlarm | No Alarm 0 Alarm
94| Coalarm X x CO-2-B-2-11_[CO2B millivolt -50.3 506.6 212 252[No Alarm
95_|Coalarm X x CO-3B-36 [CO3B millivolt -0.872 21.4: 178 o Alarm
96_|COalarm Uity Hallwav (C) X X x CO-1-C-1-8_[COIC millivolt -33 236 260
97_|Coalarm x X x C0-2-C-2-1_[CO2C millivolt -45. 501.7 188 304
98| Coalarm x X x CO-3-C-38 [CO3C millivolt 25 5. 22.1 178 282
99 [COalarm | Hallway Outside Burn Room Bedroom (D) _|x X x CO-1-D-15_[CO1D millivolt 43 233.2 2502[NoAlarm __|NoAlarm | No Alarm
COalarm x X x CO-2-D-22 [CO2D millivolt -45.1 9 505.98 188 218[No Alarm
COalarm X X x CO-3-D-35 [CO3D millivolt -3.4431 165.4 25.75 154 198 244
“note Dual photo-ion at location B and D not ‘ durina tesl‘




Individual Alarms

A | B | C | D | E | F | G | H | [ | J | K | L | M | N | [ | P | Q | R | S
104 | Test SDCO03 ‘Smoldering Mattress in Bedroom
Time 1
kev postion level level + br all dual ame label units ind zero zero data smooth mo m1 m2 ave low mid iah
Alarm Master Bedroom (A) X x ON-1-A-3-1_|lon1A voll CA 1 0 0 2.151 5.39| No Alarm lo Alarm o Alarm
Alarm X x ION-3-A-4-10 |lon3A millivolt CA 1 0 0 0.984 4451.35| No Alarm lo Alarm o Alarm
Alarm X x X ION-4-A-7B-6 | lon4A millivolt CA 1 0 2 3.353 169.88| No Alarm lo Alarm o Alarm
Alarm X x PHOTO-1-A-5|Pho1A millivolt CA 1 0 -0.80196 5.7793 227.87|No Alarm lo Alarm o Alarm
Alarm X x X PHOTO-3-A-7.|Pho3A millivolt CA 1 0 -1.4218 9.0001 969.75| No Alarm lo Alarm o Alarm
Alarm X x ASPIRATED-1| Asp1A millivolt CA 1 0 -1.3703 2.6251 718.03| No Alarm lo Alarm o Alarm
Alarm Utility Hallway (C) x X x voll CC 1 0 0 1.685 5.91|No Alarm lo Alarm o Alarm
Alarm x X x millivolt CC 1 0 0 1.14 4340.5|No Alarm lo Alarm o Alarm
Alarm x X x X millivolt CC 1 0 2 1.46: 176.29| No Alarm lo Alarm o Alarm
Alarm x X x PHOTO-1-C-5|Pho1C millivolt CC 1 0 -1.5233 8.569: 269.4| No Alarm lo Alarm o Alarm
Alarm x X x X PHOTO-3-C-7|Pho3C millivolt CC 1 0 -1.7342 10.83: 914.4|No Alarm lo Alarm o Alarm
Alarm x X x ASPIRATED-1| Asp1C millivolt CC 1 0 -1.3285 1.937¢ 731.52| No Alarm lo Alarm o Alarm
Alarm Hallway Outside Burn Room Bedroom (D) | x X x ION-1-D-3-11 |lon1D. voll CD 1 0 0 2.09: 6.18| No Alarm lo Alarm o Alarm
Alarm x X x ION-3-D-4-9 |lon3D. millivolt CD 1 0 0 1.144 4511.85|No Alarm lo Alarm o Alarm
*Alarm x X x X *ION-4-D-7B-€| lon4D millivolt CD 1 0 2 2.562
Alarm x X x PHOTO-1-D-5|Pho1D millivolt CD 1 0 -1.9634 6.8817 355.9 3841 3981 No Alarm
*Alarm x X x X millivolt CD 1 0 -1.4218 9.0001
Alarm x X x millivolt CD 1 0 -1.2765 1.846 727.25 1431 3921 No Alarm
Alarm Living Room (E) x voll CE 1 0 0 1.919 6.05| No Alarm lo Alarm o Alarm
Alarm x millivolt CE 1 0 0 1.215 4628.3| No Alarm lo Alarm o Alarm
Alarm x X ION-4-BE-7B-{ lon4B millivolt CE 1 0 2 2.926 17.01|No Alarm lo Alarm o Alarm
Alarm x PHOTO-1-BE-|Pho1B millivolt CE 1 0 -1.499 6.7174 250.02| No Alarm lo Alarm o Alarm
Alarm x X PHOTO-3-BE-| Pho3B millivolt CE 1 0 -0.87544 8.5248 5.36| No Alarm lo Alarm o Alarm
Alarm x ASPIRATED-1| Asp1E millivolt CE 1 0 -1.5123 2.5683 -718.46 1686 4136| No Alarm
ev postion level level + br all dual name label units from to
Dalarm Burn Room Bedroom (B) X x PHOTO-2-B-D| DiPho2 volt 3866 3871
Dalarm X x ION-2-B-DISP| Dilon2 volt No Alarm No Alarm
Dalarm X x ION-4-B-DISP| Dilon4 volt No Alarm No Alarm
Sprinkler x Pres 1 millivolt No Alarm No Alarm
kev postion level level + br all dual name label unif find zero zero data smooth mo m1 ave low med iah
COalarm Master Bedroom (A) X x CO-1-A-1-4 |CO1A millivolt 0 -4.283 129.73 -0.03| No Alarm lo Alarm o Alarm 1
COalarm X x CO-2-A-2-5 |CO2A millivolt 0 -48.823 113.74 512.7| No Alarm lo Alarm o Alarm 1
COalarm X x CO-3-A-3-4 |CO3A millivolt 0 -3.6044 156.98 27.85|No Alarm lo Alarm o Alarm 1
COalarm Utility Hallway (C) x X x CO-1-C-1-8 |CO1C millivolt 0 -33.43 192.31 -0.52| No Alarm lo Alarm o Alarm 1
COalarm x X x C0O-2-C-2-1 |CO2C millivolt 0 -45.93 109.43 506.08 5301|No Alarm o Alarm 1
COalarm x X x C0O-3-C-3-8 |CO3C millivolt 0 -2.534 165.5 22.22| No Alarm lo Alarm o Alarm 1
COalarm Hallway Outside Burn Room Bedroom (D) | x X x CO-1-D-1-5 |CO1D millivolt 0 -43.62 233.28 -7.61|No Alarm lo Alarm o Alarm 1
COalarm x X x CO-2-D-2-2 |CO2D millivolt 0 -45.107 92.96 513.48| No Alarm lo Alarm o Alarm 1
COalarm x X x C0O-3-D-3-5 |CO3D millivolt 0 -3.4431 165.47 27.02| No Alarm lo Alarm o Alarm 1
COalarm Living Room (E) x CO-1-B-1-6_|CO1B millivolt 0 -18.995 100.65 -2.94|No Alarm lo Alarm o Alarm 1
COalarm x CO-2-B-2-11 _|CO2B millivolt 0 -50.344 104.23 513.95 5221|No Alarm o Alarm 1
COalarm x CO-3-B-3-6 |CO3B millivolt 0 -0.87202 172.93 21.86 5256 5266 5301 1




Individual Alarms

| B c_ | D G| H T 7 K T M N P R S
152 [Test SDCO4 ‘Smoldering Mattress in Bedroom
53
54 [ Time
|_155 |kev postion level level + br all dual ame label units ind zero zero data smooth m0 m1 m2 ave low mid high
56 _|Alarm Master Bedroom (A) X X ION-1-A-3-1 lon1A volt CA 1 0 0 2151 5.39 51 523 52: 4 .67 2.08
57 | Alarm x x ON-3-A-4-10 [ lon3A millivolt CA 1 0 0 0.984 4444.4 51 51 52 4 65 1.82]
Alarm X x X ION-4-A-7B-6 | lon4A millivolt CA 1 0 2 3.353 166.39 51 51 51 4 62 1.81
Alarm x x PHOTO-1-A-5[Pho1A millivolt CA 1 0 -0.80196 57793 226.88 51 52 5: 4 67 2.06)
Alarm x x x PHOTO-3-A-7/Pho3A millivolt CA 1 0 -1.4218 9.0001 974.25 4 50 51 4 5 1.38]
Alarm x x ASPIRATED-1[Asp1A millivolt CA 1 0 13703 26251 715.82 4 50 5! 4 5 1.38]
Alarm Utilty Hallway (C) x x x vol cC 1 0 0 1.685 59 3¢ 30! 3¢ 4 8 09
Alarm x X x millivolt CC 1 0 0 1.14 4360.7 4 41 41 4 .5¢ 47|
Alarm x X x X millivolt CC 1 0 2 1.46: 175.7: 41 44! 45! 4 .9t 72|
Alarm x x x PHOTO-1-C-5[Pho1C millivolt cC 1 0 15233 8.569 267.1 40 418 42 4 57 28
Alarm x x x x PHOTO-3-C-7[Pho3C millivolt cC 1 0 17342 10.83: 925 30: 308 39 4 X 35|
Alarm x x x ASPIRATED-1[Asp1C millivolt cC 1 0 -1.3285 1.937: 734.4 40 403 43 4 2 2.1
Alarm Hallway Outside Burn Room Bedroom (D) _|x x x I0N-1-D-3-11 [lon1D vol CD 1 0 0 2.09: 6.17 34, 348 34, 4 10.5 5.27)
69 [ Alarm x x x ION-3-D-4-9 |1on3D millivolt CD 1 0 0 1.144 44833 34, 348 34, 4 10.5 5.27]
20 [*Alarm x x x x “ION-4-D-7B-¢[lon4D millivolt CD 1 0 2 2562
Alarm x x x PHOTO-1-D-5[Pho1D millivolt CD 1 0 -1.9634 6.8817 358.3 983 1153 1228 4868 061 061
“Alarm x x x x “PHOTO-3-D-{Pho3D millivolt CD 1 0 14218 9.0001
Alarm x x x ASPIRATED-1[Asp1D millivolt CD 1 0 -1.2765 1.846 71318 1058 1218 3358 4868 053 056
Alarm Livina Room (E) x 10N-1-BE-3-1( lon 1BE vol CE 1 0 0 1.919 6.04 3368 3368 3368 4868 2.01 1.07]
Alarm x 1ON-3-BE4-3 [1on3B millivolt CE 1 0 0 1.215 4646.4 3363 3363 3363 4868 1.84 082
“Alarm x x “ION-4-BE-78]lon4B millivolt CE 1 0 2 2.926
Alarm x PHOTO-1-BE-|Pho1B millivolt CE 1 0 -1.499 67174 247,68 3363 3363 3368 4868 1.84 082
“Alarm x x “PHOTO-3-BE| Pho3B millivolt CE 1 0 087544 8.5248
Alarm x ASPIRATED-1[Asp1E millivolt CE 1 0 15123 25683 716.46 1058 3388 3388 4868 267 336
postion level level + br all dual name label units from to
Dalarm Burn Room Bedroom (B) x PHOTO-2-B-D| DiPho2. volt 11 1168
Dalarm x x 10N-2-B-DISP| Dilon2 volt 33 3338
Dalarm x x 10N-4-B-DISP| Dilond volt 33: 3343
84 | Sorinkler X Pres 1 millivolt 47 4743
185 |kev postion level level + br all dual name label unif find zero zero data smooth m0 m1 ave low med igh
86 [COalarm | Master Bedroom (A) x x CO-1-A-14 [CO1A millivolt 0 4283 129.73 -0.45[No Alarm | No Alarm o Alarm 4
7 | COalarm x x CO2-A-2-5 |[CO2A millivolt 0 -48.823 113.74 511.2 538 No Alarm 0 Alarm 4
COalarm x x CO-3-A-34 [CO3A millivolt 0 -3.6044 156.98 27.81 613[No Alarm 0 Alarm 4
COalarm [ Utilty Hallway (C) x x x CO-1-C-1-8_[COIC millivolt 0 -33.43 192.31 04 52, 3528 No Alarm 4
COalarm x x x CO-2-C-2-1_[CO2C millivolt 0 -45.93 109.43 506.99 46 3463 4
COalarm x x x CO-3-C-38 [CO3C millivolt 0 2534 165.5 22.22 501 3568 No Alarm 4
COalarm | Hallway Outside Burn Room Bedroom (D) _|x x x CO-1-D-15_[CO1D millivolt 0 -43.62 233.28 -7.69|NoAlarm ___|[No Alarm __| No Alarm 4
COalarm x x x CO-2-D-22 [CO2D millivolt 0 -45.107 92.96 514.2 112 28 3543 4
94 | COalarm x x x CO-3-D-35 [CO3D millivolt 0 -3.4431 165.47 28.03 1093 3378 3483 4
195 [COalarm | Livina Room (E) x CO-1-B-1-6_[CO1B millivolt 0 -18.995 100.65 -2.92[NoAlarm ___|[NoAlarm | No Alarm 4
96 | COalarm x CO-2-8-2-11_|[CO28 millivolt 0 50344 104.23 51318 1458 3463 No Alarm 4
97 | COalarm x CO-3-8-36 [CO3B millivolt 0 087202 172.93 1.9 3393 3468 No Alarm 4
98 |*note Dual photo-ion at location E and D not during (esi‘
99




Individual Alarms

A | B | C | D | E | F | G | H | [ | J | K | L | M | N | [ | P | Q | R | S | T | U | V
200 JTest SDCO05 Flaming Mattress in Bedroom
201
202 |Time 1
203 |kev postion level level + br all dual ame label units ind zero zero data smooth mo m1 m2 ave low mid high
204 _JAlarm Master Bedroom (A) X x ON-1-A-3-1_|lon1A voll CA 1 0 0 2.151 5.49 42 147 52 7 3.67 4.08
205 _|Alarm X x ION-3-A-4-10 |lon3A millivolt CA 1 0 0 0.984 4507.7 47 147 52 7 3.67 4.06
206 | Alarm X x X ON-4-A-7B-6 |londA millivolt CA 1 0 2 3.353 168.01 57 172 77 7 9.59 8.56|
207 | Alarm X x PHOTO-1-A-5[Pho1A millivolt CA 1 0 -0.80196 57793 227.41 57 167 72 7 8.16 7.45|
208 |Alarm X x X PHOTO-3-A-7.|Pho3A millivolt CA 1 0 -1.4218 9.0001 973.2 42 147 47 7 3.67 4.06
209 JAlarm X x ASPIRATED-1| Asp1A millivolt CA 1 0 -1.3703 2.6251 709.88 57 167 92 7 8.16 7.45|
Alarm Utility Hallway (C) x X x voll CC 1 0 0 1.685 6.01 07 17 22 7 4.13 2.96
Alarm x X x millivolt CC 1 0 0 1.14 4483.9 17 17 22 7 4.13 2.96
Alarm x X x X millivolt CC 1 0 2 1.46: 176.84 162 162 67 7 21.92 19.66
Alarm x X x PHOTO-1-C-5|Pho1C millivolt CC 1 0 -1.5233 8.569: 267.36 112 127 47 7 6.3 6.83]
Alarm x X x X PHOTO-3-C-7|Pho3C millivolt CC 1 0 -1.7342 10.83: 934.1 107 107 11 7 26 1.14
Alarm x X x ASPIRATED-1| Asp1C millivolt CC 1 0 -1.3285 1.937¢ 726.23 17 17 18: 7 4.13 2.96)
Alarm Hallway Outside Burn Room Bedroom (D) | x X x ION-1-D-3-11 |lon1D. voll CD 1 0 0 2.09: 6.23 37 37 4 7 35 3.19]
Alarm x X x ION-3-D-4-9 |lon3D. millivolt CD 1 0 0 1.144 4590.4 37 37 4 7 35 3.19]
*Alarm x X x X *ION-4-D-7B-€| lon4D millivolt CD 1 0 2 2.562
Alarm x X x PHOTO-1-D-5|Pho1D millivolt CD 1 0 -1.9634 6.8817 330.61 42 42 52 367 4.27 4.67]
220 |*Alarm x X x X millivolt CD 1 0 -1.4218 9.0001
221 _|Alarm x X x millivolt CD 1 0 -1.2765 1.846 724.23 52 52 5: 7 6.07 94
222 |Alarm Living Room (E) x voll CE 1 0 0 1.919 6.16 67 67 10: 7 0.3! 12
223 |Alarm x millivolt CE 1 0 0 1.215 4768.6 57 62 6: 7 0.2 06
224 | Alarm x X ION-4-BE-7B-{ lon4B millivolt CE 1 0 2 2.926 16.87 187 192 20: 7 25.1 29.64
225 _|Alarm x PHOTO-1-BE-|Pho1B millivolt CE 1 0 -1.499 6.7174 249.71 62 17 13: 7 3.4 31
226 _|Alarm x X PHOTO-3-BE-| Pho3B millivolt CE 1 0 -0.87544 8.5248 5.24 182 182 18: 7 23, 24.64
227 | Alarm x ASPIRATED-1| Asp1E millivolt CE 1 0 -1.5123 2.5683 -715.89 52 87 127 7 0.96 0.68|
228 |kev postion level level + br all dual name label units from to
229 |Dalarm Burn Room Bedroom (B) X x PHOTO-2-B-D| DiPho2 volt 7 42
2 Dalarm X x ION-2-B-DISP| Dilon2 volt 27 32
Dalarm X x ION-4-B-DISP| Dilon4 volt 27 32
Sprinkler x Pres 1 millivolt 142 147
kev postion level level + br all dual name label unif find zero zero data smooth mo m1 ave low med high
COalarm Master Bedroom (A) X x CO-1-A-1-4 |CO1A millivolt 0 -4.283 129.73 -0.7 232 237 72 7
COalarm X x CO-2-A-2-5 |CO2A millivolt 0 -48.823 113.74 509.28 192 202 47 7
COalarm X x CO-3-A-3-4 |CO3A millivolt 0 -3.6044 156.98 26.78 187 202 32 7
COalarm Utility Hallway (C) x X x CO-1-C-1-8 |CO1C millivolt 0 -33.43 192.31 -0.51 197 197 17 7
COalarm x X x C0O-2-C-2-1 |CO2C millivolt 0 -45.93 109.43 502.58 17 197 17 7
COalarm x X x C0O-3-C-3-8 |CO3C millivolt 0 -2.534 165.5 22.03 182 197 12 7
COalarm Hallway Outside Burn Room Bedroom (D) | x X x CO-1-D-1-5 |CO1D millivolt 0 -43.62 233.28 -7.61|No Alarm No Alarm No Alarm 7
COalarm x X x CO-2-D-2-2 |CO2D millivolt 0 -45.107 92.96 518.41 17 132 142 7
COalarm x X x C0O-3-D-3-5 |CO3D millivolt 0 -3.4431 165.47 26.3. 72 147 162 7
COalarm Living Room (E) x CO-1-B-1-6_|CO1B millivolt 0 -18.995 100.65 -2.89| No Alarm No Alarm No Alarm 7
44_] COalarm x CO-2-B-2-11 _|CO2B millivolt 0 -50.344 104.23 514.8! 17 142 12 7
COalarm x CO-3-B-3-6 |CO3B millivolt 0 -0.87202 172.93 21.68 162 167 | No Alarm 7
*note Dual photo-ion at location E and D not ‘ during (est‘




Individual Alarms

A | B c | D S| H T 7 K T ™ N P Q| S
248 |Test SDC06 'Smolderina Mafiress in Bedroom
249
250 | Time
251 |kev postion level level + br all dual ame label units ind zero zero data smooth m0 m1 m2 ave low mid high
252 | Alarm Master Bedroom (A) X X ION-1-A-3-1 lon1A volt CA 1 0 0 2151 5.32 04 5! 5. 1 .94 5.3
253 | Alarm x x ON-3-A-4-10 [lon3A millivolt CA 1 0 0 0984 4343.85 04 5 5 1 .94 53
254 | Alarm X x X ION-4-A-7B-6 | lon4A millivolt CA 1 0 2 3.353 175.95 5. 5! 5. 1 .94 5.3
255 _|Alarm X x PHOTO-1-A-5|Pho1A millivolt CA 1 0 -0.80196 5.7793 221.37 04 5! 5. 1 .94 5.3
256 | Alarm x x x PHOTO-3-A-7/Pho3A millvolt CA 1 0 -1.4218 9.0001 980.25 04 5 5 1 .94 53
257 _|Alarm X X ASPIRATED-1|Asp1A millivolt CA 1 0 -1.3703 26251 714.57 5! 1 .94 5.3
258 | Alarm Utiity Hallway (C) X x X vol cC 1 0 0 1,685 59 28 1 .14 6.0
259 |Alarm x X x millivolt CC 1 0 0 1.14 4210.75 33 1 .86 9.63]
260 | Alarm x x x x millvolt cC 1 0 2 1.46: 188.9 28 1 14 6.08
261 | Alarm x x x PHOTO-1-C-5[Pho1C millvolt cC 1 0 15233 8.5601 260.12 3 1 .86 95
262 | Alarm x x x x PHOTO-3-C-7|Pho3C millvolt cC 1 0 17342 10.83 920.85 8 1 .14 6.0
263 | Alarm X x X ASPIRATED-1[Asp1C millvolt cC 1 0 1.3285 1,937 731.95 6 3 6 1 10.96 8.8
264 | Alarm Hallway Outside Burn Room Bedroom (D) _|x x X ION-1-D-3-11 [lon1D vol CD 1 0 0 2,09 6.07 0 3 0 1 24.82 93
265 | Alarm x x x ION-3-D-4-9 [lon3D millivolt CD 1 0 0 1.144 4422.95 0 3 0 1 24.82 93
266 |*Alarm x x x x “ON-4-D-7B-[Ion4D millvolt CD 1 0 2 2.562
267 |Alarm x x x PHOTO-1-D-5/Pho1D millvolt CD 1 0 1.9634 6.8817 340.14 3323 3418 3473 6188 147 1.44
268 |*Alarm x x x x “PHOTO-3-D-| Pho3D millvolt CD 1 0 14218 9.0001
269 |Alarm X x X ASPIRATED-1[Asp1D millivolt CD 1 0 1.2765 1.846 722.32 3383 5058 5998 6188 2.18 219
270 | Alarm Living Room (E) X I0N-1-BE-3-1(] lon1BE vol CE 1 0 0 1.919 59 6013 6018 6018 6188 522 5.87
Alarm x 10N-3-BE-4-3 [ on38 millivolt CE 1 0 0 1.215 4522.45 6013 6013 6013 6188 46 1.29
“Alarm x x “ION-4-BE-7B]1on4B millvolt CE 1 0 2 2.926
Alarm x PHOTO-1-BE-|Pho1B millvolt CE 1 0 1490 6.7174 240.26 6013 6013 6013 6168 46 1.29
“Alarm x x “PHOTO-3-BE| Pho3B millvolt CE 1 0 -0.87544 8.5248
Alarm X ASPIRATED-1[Asp1E millivolt CE 1 0 -1.5123 2.5683 71084 3728 6023 6023 6188 5.81 9.08
postion level level + br all dual name label units from to
Dalarm Burn Room Bedroom (B) x PHOTO-2-B-D[ DiPho2 volt 343 3443
Dalarm x x 1ON-2-B-DISP| Dilon2 volt 599 5008
Dalarm x x I0N-4-B-DISP| Dilon4 volt 599: 5008
280 | Sorinkler x Pres 1 millivoll 606 6073
281 |kev postion level level + br all dual name label unif find zero zero data smooth m0 m1 ave low med igh
282 | COalarm | Master Bedroom (A) x x CO-1-A14_|CO1A millivolt 0 -4.283 129.73 -0.41 158 | No Alarm o Alarm 1
283 | COalarm x x CO-2A25_[CO2A millvolt 0 -48.823 113.74 510.22 7 6108/ No Alarm 1
284 | COalarm x x CO-3-A-34 [CO3A millvolt 0 -3.6044 156.98 26.77 8 6113[No Alarm 1
285 | COalarm [ Utiity Hallway (C) X x X CO-1-C-1:8_[CO1C millivolt 0 -33.43 192.31 -0.36 8 608 6108 1
286 | COalarm x x x €0-2C2-1_[co2C millvolt 0 -45.93 100.43 505.33 6 609 6163 1
287 | COalarm x x x €0-3-C-3:8[CO3C millvolt 0 2.534 1665 22.15 6 608! 6128 1
288 | COalarm | Hallway Outside Burn Room Bedroom (D) _|x x X CO-1-D-1-5_|CO1D millivolt 0 4362 233.28 -7.53[NoAlarm___|No Alarm ___|No Alarm 1
289 | COalarm x x x €0-2D22 [CO2D millvolt 0 ~45.107 92.96 500.33 21 345 6038 1
290 | COalarm x x x €0-3D-35_[CO3D millvolt 0 -3.4431 166.47 26.96 3368 6028 6043 1
291 | COalarm | Living Room (E) X CO-1-B-16_|CO1B millivolt 0 -18.995 100.65 -3.07[NoAlarm___|NoAlarm __|No Alarm 1
292 | COalarm x €0-2:B-2-11_|CO2B millvolt 0 -50.344 104.23 506.58 2 2103 612 1
293 | COalarm x €0-3-B-36 |CO3B millvolt 0 ~0.87202 172.93 22.41 6038 6038 6098 1
294 |*note Dual photo-ion at location E and D not during test
295 |




Individual Alarms

A | B C D | | G | H | J K L M | N | P Q | R | S

296 | Test SDCO07 Flamina Mattress in Bedroom

297

298 |Time

299 |kev postion level level + br all dual name label units find zero zero data smooth m0 m1 m2 ave low mid hiah

300 _JAlarm Master Bedroom (A) X x ION-1-A-3-1 [lon1A Ve TCA 21 5.27 151 151 153 409 2.71 2.41

301_JAlarm X x ION-3-A-4-10 |lon3A millivolt CA 0. 4287.6 153 153 155 409 3.32 2.65)

302 _|*Alarm X x X *ION-4-A-7B-6| lon4A millivolt CA 3.

303 _JAlarm X x millivolt CA -0.80191 5.7 223.51 157 167 175 409 8.32 8.76

304 _|*Alarm X x X millivolt CA -1.421 9.0

305 _|Alarm X x millivolt CA -1.370: 2.6 719.84 185 201 223 409 25.59 26.97

306_JAlarm Utilitv Hallwav (C) x X x Ve cC 1.685 5.89 123 125 127 409 2.64 1.66

307 _JAlarm x X x millivolt cC 1.147 4223.55 127 129 131 409 3.73 3.45|

308 _|*Alarm x X x X millivolt cC 1.463

309 _|Alarm x X x millivolt cC -1.523 8.5698 265.76 127 135 151 409 5.56 5.61
*Alarm x X x X millivolt cC -1.734. 10.833
Alarm x X x millivolt C -1.328! 1.937¢ 734 157 157 193 1 12.26|
Alarm Livina Room (E) x Ve Cl 1.91 5. 1 95 107 0.3
Alarm x millivolt Cl 1.21 4501 7 8 11
Alarm x X millivolt Cl 2.92¢ 856. 7 7 18
Alarm x PHOTO-1-BE-|Pho1B millivolt Cl -1.49 6.717: 245, 1 13 14 77]
Alarm x X PHOTO-3-BE-| Pho3B millivolt C -0.8754: 8.524! 196. 1 11 14 A 29|
Alarm X ASPIRATED-1|Asp1E millivolt C -1.512 2.568: -716.0! 1 15° 15! .96 44

ev. postion level level + br all dual name label units from to

Dalarm Burn Room Bedroom (B) X x PHOTO-2-B-D| DiPho2 volt 5

320 | Dalarm X x ION-2-B-DISP| Dilon2 volt 3

321 alarm X x ION-4-B-DISP| Dilon4 vol 7

322 | Sorinkler X Pres 1 millivolt 1 137

323 |kev postion level level + br all dual name label units find zero zero data smooth m0 m1 ave low med hiah

324 _|COalarm Master Bedroom (A) X x CO-1-A-1~ CO1A millivolt -4.21 1 0.01|No Alarm No Alarm No Alarm

325 _|COalarm X x CO-2-A-2-! CO2A millivolt -48.8: 1 506.7: 193 207 225

326_|COalarm X x CO-3-A-3~ CO3A millivolt -3.60: 1 27.5. 199 213 243

327 _|COalarm Utilitv Hallwav (C) x X x CO-1-C-1-¢ Cco1C millivolt = 1 No Alarm No Alarm No Alarm

328 |COalarm x X x CO-2-C-2- C0o2C millivolt = 109.4: 50¢ 7 227

329 _|COalarm x X x CO-3-C-3-¢ Co3C millivolt - 5. 2 7 223

330 _|COalarm Livina Room (E) x CO-1-B-1- CO1B millivolt -1 100.6 7 233

331 _|COalarm x CO-2-B-2-11 |CO2B millivolt -5 104.2! 50¢ 5 227

332 _|COalarm x CO-3-B-3 COo3B millivolt -0.87: 172.9: 1 7 207

333 |*note Dual photo-ion at location A and C not durina lesl‘

334




Individual Alarms

A | B C D | G | H | J K L M | N | P | Q | R S
335 |Test SDC08 Smolderina Mattress in Bedroom
336
337 _|Time
338 |kev postion level level + br all dual name label units find zero zero data smooth m0 m1 m2 ave low mid hiah
339 _|Alarm Master Bedroom (A) X x ION-1-A-3-1 [lon1A Ve TCA 21 522 3767 3767 3769 3939 4.77 5. 3§|
Alarm X x ION-3-A-4-10 |lon3A millivolt CA 0. 4267.2 3769 3769 3769 3939 5.63 6.67]
*Alarm X x X *ION-4-A-7B-6| lon4A millivolt CA 3.
Alarm X x millivolt CA -0.80191 5.7 211.67 3767 3769 3769 3939 5.63 6.67]
*Alarm X x X millivolt CA -1.421 9.0
Alarm X x millivolt CA -1.370: 2.6 725.41 3819|No Alarm No Alarm 3939 0 0|
Alarm Utilitv Hallwav (C) x X x Ve cC 1.685 5.97 3749 3749 3749 3939 4.22 3.14]
Alarm x X x millivolt cC 1.147 4222.75 3753 3753 3753 3939 6.65 6.41
*Alarm x X x X millivolt cC 1.463
Alarm x X x millivolt cC -1.523 8.5698 248.9 3751 3753 3753 3939 6.65 6.41
349 |*Alarm x X x X millivolt cC -1.734. 10.833
350 _|Alarm x X x millivolt C -1.328! 1.937¢ 724.0 73 3809 380! 79.23 77.48
351 _|Alarm Livina Room (E) x Ve Cl 2. 0! 1 731 7 .52 1.0:
352 _|Alarm x millivolt Cl 1 4439. 7 A7 0.
353 |Alarm x X millivolt Cl 2. 87 1
354 _|Alarm x PHOTO-1-BE-|Pho1B millivolt Cl -1.963¢ 6.8 37 2.
355 _|Alarm x X PHOTO-3-BE-| Pho3B millivolt C -1.300 9.2: 16 23 9 R 1
356_|Alarm X ASPIRATED-1|Asp1E millivolt C -1.512 2.5 -71 378 1 1 7 7.
357 Jkev postion level level + br all dual name label units from to
358 | Dalarm Burn Room Bedroom (B) X x PHOTO-2-B-D| DiPho2 volt 7
359 | Dalarm X x ION-2-B-DISP| Dilon2 volt 5
360_| Dalarm X x ION-4-B-DISP| Dilon4 vol 7
361 _| Sorinkler X Pres 1 millivolt 3
362 |kev postion level level + br all dual name label units find zero zero data smooth m0 m1 ave low med hiah
363 _|COalarm Master Bedroom (A) X x CO-1-A-1~ CO1A millivolt -4.21 1 8| No Alarm No Alarm No Alarm
364 _|COalarm X x CO-2-A-2-! CO2A millivolt -48.8: 1 506.04 3785 3799 3815
365_|COalarm X x CO-3-A-3~ CO3A millivolt -3.60: 1 28.28 3791 3805 3821
366_|COalarm Utilitv Hallwav (C) x X x CO-1-C-1-¢ Cco1C millivolt -33. 1 7| No Alarm No Alarm No Alarm
367 _|COalarm x X x CO-2-C-2- C0o2C millivolt -45. 109.4: 50« 380: 5
368 _|COalarm x X x CO-3-C-3-¢ Co3C millivolt -2.5: 5. 2 379 7
369 _|COalarm Livina Room (E) x CO-1-B-1-! CO1B millivolt -43. 233.21 379! 3
370 _JCOalarm x CO-2-B-2- C0O2B millivolt -45.1 9 50¢ 379 5
371 _|COalarm x CO-3-B-3-! COo3B millivolt -3.4431 165.4' 2 65 379! 9
372 |*note Dual photo-ion at location A and C not durina lesl‘
373




Individual Alarms

A | B C D E F | G | H | J K L M | N | P Q R | S
|_374 |Test SDC09 Flamina Mattress in Bedroom (Burn Room Door Closed)
Time
kev postion level level + br all dual name label units find zero zero data smooth m0 m1 m2 ave low mid hiah
Alarm Master Bedroom (A) X x ION-1-A-3-1 [lon1A Ve TCA 21 5.26 1107 1107 1109 1145 1.91 2.4
Alarm X x ION-3-A-4-10 |lon3A millivolt CA 0. 4252.1 1109 1111 1115 1145 2.43 2.46|
380 _|*Alarm X x X *ION-4-A-7B-6| lon4A millivolt CA 3.
381 |Alarm X x millivolt CA -0.80191 5.7 210.74. 1107 1107 1109 1145 1.91 2.4
382 |*Alarm X x X millivolt CA -1.421 9.0
383 |Alarm X x millivolt CA -1.370: 2.6 711.13| No Alarm No Alarm No Alarm 1145 0 0|
384 |Alarm Utilitv Hallwav (C) x X x Ve cC 5 6 217 221 231 1145 1.63 49
385 _|Alarm x X x millivolt cC 47 4165.95 239 247 305 1145 1.68 74
386 _|*Alarm x X x X millivolt cC 63
387 _|Alarm x X x millivolt cC -1.523 8.5698 245.49 229 1089 1089 1145 417 4.83]
388 |*Alarm x X x X millivolt cC -1.734. 10.833
389 |Alarm x X x millivolt C -1.328! 1.937¢ 725.8 110 1137 113 5.
390 _JAlarm Livina Room (E) x Ve Cl 2. 6.0 7 5 7 0.
391 _|Alarm x millivolt Cl 1 4311 7 7 7 0.7
392 |Alarm x X millivolt Cl 2. 907.8! 7 5 7 0.
393 _|Alarm x PHOTO-1-BE-|Pho1B millivolt Cl -1.963¢ 6.8 298.1 205 9 209 1.21
394 _|Alarm x X PHOTO-3-BE-| Pho3B millivolt C -1.300 9.2: 233.7 179 3 07 117
395 _|Alarm X ASPIRATED-1|Asp1E millivolt C -1.512 2.5 -725.5! 1131|No Alarm No Alarm 0
396 |kev postion level level + br all dual name label units from to
397 | Dalarm Burn Room Bedroom (B) X x PHOTO-2-B-D| DiPho2 volt 93 5
398 | Dalarm X x ION-2-B-DISP| Dilon2 volt 27 9
399 | Dalarm X x ION-4-B-DISP| Dilon4 vol 27 9
400_| Sorinkler X Pres 1 millivolt 125 127
401 Jkev postion level level + br all dual name label units find zero zero data smooth m0 m1 ave low d hiah
402 _|COalarm Master Bedroom (A) X x CO-1-A-1~ CO1A millivolt -4.21 1 0.01|No Alarm No Alarm No Alarm
403 _|COalarm X x CO-2-A-2-! CO2A millivolt -48.8: 1 511.6 1113 1119 1137
404 | COalarm X x CO-3-A-3~ CO3A millivolt -3.60: 1 27 6 1125 1125 1141
405 _|COalarm Utilitv Hallwav (C) x X x CO-1-C-1-¢ Cco1C millivolt -33. 1 No Alarm No Alarm No Alarm
406 _JCOalarm x X x CO-2-C-2- C0o2C millivolt -45. 109.4: 511.! 11 1 117
407 _JCOalarm x X x CO-3-C-3-¢ Co3C millivolt -2.5: 5. 2 11 1115 1131
408 | COalarm Livina Room (E) x CO-1-B-1-! CO1B millivolt -43. 233.21 4 47 487
409 |COalarm x CO-2-B-2- C0O2B millivolt -45.1 9 51 3 1081 1087
410 _JCOalarm x CO-3-B-3-! COo3B millivolt -3.4431 165.4' 2 3 43 1101
411 _|*note Dual photo-ion at location A and C not durina lesl‘
412




Individual Alarms

A | B | C D | E | F | G | H | | | J | K | L | M | N | [¢] | P | Q | R | S | T | [ | v
413 [Test SDC10 Flamina Chair n Livina Room

Time 1
kev Dostion Tevel level +br __|all dual name jabel units find zero zerodata | smooth mo mi m2 ave Tow mid hiah
Alarm Master Bedroom (A) x ION-1-A-3-1_[lon1A v TCA 2.1 521 120 122 140 434 17 1.9
Alarm X x 10N-3-A-4-10 [Ion3A millivolt CA 0 42311 130 142 146 434 4.66 462
*Alarm X x X “ION-4-A-7B-6[londA millivolt CA 3
Alarm X x PHOTO-1-A-5[Pho1A millivolt CA -0.8019! 57 213.98 156 172 182 434 11.58 11.26|
“Alarm X x X “PHOTO-3-A-] millivolt CA -1.421 9.0
Alarm X x ASPIRATED-1[Asp1A millivolt CA 1370 26! 719.48[NoAlarm __[NoAlarm | No Alarm
Alarm Burn Room Bedroom (B) X x 10N-1-BE-3-4 [lon1BE v Ci 1 6.55[No Alarm | No Alarm | No Alarm
Alarm X x 10N-3-BE-4-6 [Ion3 millivolt Ci 1 624.99 70 78 78 (K] 01
Alarm X x X 10N-4-BE-7B-lond millivolt Ci 1 858 98 102 102 09! 08!
*Alarm X x millivolt Ci -2.185 5.7
Alarm X x X millivolt Ci -2.096 1 176.62 130 142 162 434 59 54
Alarm Utilty Hallway (C) X X x v cc 5 6.01 82 86 9 434 2.88 3.01
Alarm x X x millivolt cc 47 4218.55 100 102 104 434 4.87 4.74)
*Alarm x X x X millivolt cc 63
Alarm x X x millivolt cc 1523 8.5698 25067 134 150 166 434 18.59 17.63
*Alarm x X x X millivolt cc 1734 10833
Alarm x X x millivolt cc 1328 1.937: 73 2 226 2 136.27 147.11
Alarm Hallway Outside Burn Room Bedroom (D) _|x X x v cD 2 7 1.07 14
Alarm x X x millivolt cD 1 4 8; 1.7 63
Alarm x X x X millivolt cD 2 7: 9 95|
Alarm x X x millivolt cD -1.963 6.8 1 14 1 13.07 12.77)
Alarm x X x X millivolt cD ~1.300 9.2 3 1 14 1 1245 12.47]
Alarm x X x millivolt cb 1512 2.5 -709. 1 19¢ 2 37.74 37.97
ev postion level level +br __|all dual units from to
Dalarm Livina Room (E) x volt 106 108
Dalarm x 10N-2-E-DISP|Dilon2 volt NoAlarm | No Alarm
Dalarm x 10N-4-E-DISP| Dilond vol 42 44
Sorinkler x Pres 1 millivolt 192 194
kev Dostion Tevel level +br __|all dual nam jabel units find zero zerodata | smooth mo mi ave Tow med hiah
COalarm | Master Bedroom (A) X x CO-1-A-14 [COIA millivolt -4.283 129.73 0.01[NoAlarm ___[No Alarm | No Alarm
COalarm X x CO2-A2-5 [CO2A millivolt -48.823 113.74 517.68
COalarm X x CO-3-A-34 [CO3A millivolt -3.6044 98 35.75

449 | COalarm ___|Burn Room Bedroom (B) X x CO-1-A-1-9_[CO1B millivolt 22,57 93 1.3

450 | COalarm X x CO-2-A-2-12 [CO2B millivolt -45.37 507 4998

451_| COalarm X x CO-3-A-3-10 [CO3B millivolt 2.93 7 407.8[NoAlarm__[NoAlarm ___|No Alarm

452 |COalarm | Utility Hallwav (C) X X x CO-1-C-18 _[COIC millivolt -33 3 NoAlarm ___|NoAlarm [ No Alarm

453 | COalarm x X x C0-2-C-2-1_[CO2C millivolt -45. 4 50

454 | COalarm x X x CO-3-C-38 [CO3C millivolt 25 5. 3

455 |COalarm | Hallway Outside Burn Room Bedroom (D) _|x X x CO-1-D-15_[CO1D millivolt 43 233.2 E

456 | COalarm x X x CO-2-D-22 [CO2D millivolt -45.1 9 48

457 | COalarm X X x CO-3-D-35 [CO3D millivolt -3.4431 165.4 3274

458 |"note Dual photo-ion at location A and C and Pholo‘ 1B not functi ! durina test

459




Individual Alarms

A ] B ] C ] D | E | F | G | H | | | J | K | L | M | N | 9 | P | Q | R | S | T | U | v
460 | Test SDC11 Smolderina Chair in Livina Room
461
462 | Time 1
463 |kev postion level level + br all dual name label units find zero zero data smooth m0 m1 m2 ave low mid hiah
464 |Alarm Master Bedroom (A) x ION-1-A-3-1 [lon1A Ve TCA 21 5.29 4271 4271 4273 4581 3.29 3.44]
465 _|Alarm X x ION-3-A-4-10 |lon3A millivolt CA 0. 4307.45 4273 4275 4277 4581 4.1 4.61
466 _|*Alarm X x X *ION-4-A-7B-6| lon4A millivolt CA 3.
467 |Alarm X x PHOTO-1-A-5/Pho1A millivolt CA -0.80191 5.7 213.04 4271 4271 4273 4581 3.29 3.44]
468 |*Alarm X x X *PHOTO- a millivolt CA -1.421 9.0
469 |Alarm X x ASPIRATED-1|Asp1A millivolt CA -1.370: 2.6 711.¢ 427 | No Alarm No Alarm 458
70 _JAlarm Burn Room Bedroom (B) X x ON-1-BE-3-4 |lon1BE Ve C 1 5. 257 59 1261 458 2.
Alarm X x ION-3-BE-4-6 | lon3| millivolt C 1 4327. 255 55 257 458
Alarm X x X ON-4-BE-7B-!| londl millivolt C 1 o 255 55 259 458
Alarm X x PHOTO-1-BE-|Pho1B millivolt C -2.185! 5.7 4 2867 53 255 458
Alarm X x X PHOTO-3-BE-| Pho3B millivolt C -2.096 1 1 1739 37 167 458 .
Alarm Utilitv Hallwav (C) x X x ION-1-C-3-7 |lon1C Ve cC 5 4401 1j‘ No Alarm 458 8 8
Alarm x X x ION-3-C-4-13 |lon3C millivolt cC 47 4271.! 4255 57 4257 458 9. 1
*Alarm x X x X c millivolt cC 163
larm x X x C millivolt cC -1.523 8.5698 250.74 3503 4249 4251 4581 5.5 6.21
*Alarm x X x X C millivolt cC -1.734. 10.833
480 |Alarm x X x C millivolt cC -1.328! 1.937¢ 746.9 458 17.06 1
481 |Alarm Hallwav Outside Burn Room Bedroom (D) |x X x D Ve CD 2. 9t 458 .57
482 |Alarm x X x D millivolt CD 1 4291.: 458 73
483 |Alarm x X x X D millivolt CD 2. 910. 458 .57
484 |*Alarm x X x D millivolt CD -1.963¢ 6.8
485 |Alarm x X x X D millivolt CD -1.300 9.2: 231.57 2463 4241 4241 4581 2.57 0.85
486 | Alarm X X X ASPIRATED-1|Asp1D millivolt CD -1.512 2.5 -712.09 4303 4325 4361 4581 15.07 15.46|
487 postion level level + br all dual name label units from to
488 | Dalarm Livina Room (E) x PHOTO-2-E-D| DiPho2 volt 1 88!
489 | Dalarm x ION-2-E-DISP| Dilon2 volt 3969 397
490_|Dalarm x ION-4-E-DISP| Dilon4 vol 3961 396!
491 | Sorinkler X Pres 1 millivolt 4357 435
492 |kev postion level level + br all dual name label units find zero zero data smooth m0 m1 ave low med hiah
493 JCOalarm Master Bedroom (A) X x CO-1-A-1~ CO1A millivolt -4.283 129.73 No Alarm No Alarm No Alarm 458
494 | COalarm X x CO-2-A-2-! CO2A millivolt -48.823 113.74 523.9: 3665 223 09 458
495 _|COalarm X x CO-3-A-3~ CO3A millivolt -3.6044 98 3. 4193 297 13 458
496 _}COalarm Burn Room Bedroom (B) X x CO-1-A-1- CO1B millivolt -22.57 93 -1.6! 3477 477 79 458
497 | COalarm X x CO-2-A-2-12 |CO2B millivolt -45.37¢ 597 523 2637 983 07 458
498 JCOalarm X x CO-3-A-3-10 |CO3B millivolt -2.93: 7 36.7 2785 191 95 458
499 |COalarm Utilitv Hallwav (C) x X x CO-1-C-1-¢ Cco1C millivolt -33. 3 No Alarm No Alarm No Alarm 458
500 _}COalarm x X x CO-2-C-2- C0o2C millivolt -45.¢ 4 522 525 61 7 458
501_JCOalarm x X x CO-3-C-3-¢ Co3C millivolt -2.5: 5. 27, 055 93 9 458
502 _JCOalarm Hallwav Outside Burn Room Bedroom (D) |x X x CO-1-D-1-¢ CO1D millivolt -43. 233.21 -1 543 43 7 458
503 _}COalarm x X x CO-2-D-2- C0O2D millivolt -45.1 9 534 771 45 5 458
504 _|COalarm X X x CO-3-D-3- CO3D millivolt -3.4431 165.4' 35. 717 37 1 458
505 _|*note Dual photo-ion at location A and C and Phclo‘ 1D not i ‘ durina test }
506
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Individual Alarms

A B C D I [ H T J K T M| N P Q| R | S I
542 [Test SDC13 Veaetable Oil on Kitchen Stove

Time

kev Dostion Tevel level +br __|all dual ame jabel units find zero zerodata | smooth mo mi m2 ave Tow mid hiah

Alarm Master Bedroom (A) x ON-1-A-3-1_[lon1A v TCA 2.1 53! 10 109: 81 76|
549 | Alarm X x ON-3-A-4-10 [lon3A millivolt CA 0 4436 11 123 .09 96|
550 | Alarm X x X ON-4-A-7B-6 [londA millivolt CA 3 48 7: 771 37 42|
551_| Alarm X x HOTO-1-A-5[Pho1A millivolt CA -0.8019! 57 209.4 o 102 77 75|
552 | Alarm X x X millivolt CA -1.421 9.0 3 o 97 7 68|
553 | Alarm X x millivolt CA 1370 26! 706.97[NoAlarm __[No Alarm | No Alarm ol
554_| Alarm Burn Room Bedroom (B) X x v Ci 1 9 721 888 994 16 1.57]
555 | Alarm X x millivolt Ci 1 4616 510 746 874 1 1.31
556 |*Alarm X x X millivolt Ci 1
557 | Alarm X x B millivolt Ci -2.185 5.7 4464 770 844 878 1860 15 1.45]
558 | *Alarm X x X B millivolt Ci -2.096 1
559 | Alarm Hallway Outside Burn Room Bedroom (D) _|x X x D v cD 6.15 238 688 782 1860 2.1 2.15
560 | Alarm x X x D millivolt cD 4507.5 536 768 884 1860 239 24
561 | *Alarm x X x X D millivolt cD
562 | Alarm x X x PHOTO-1-D-5[Pho1D millivolt cD -1.963 6.8 31262 774 810 898 1860 239 234
563 | *Alarm x X x X *PHOTO-3-D-{Pho3D millivolt cD ~1.300 9.2
564_| Alarm x X x ASPIRATED-1[Asp1D millivolt cb 1512 2.5 71096 1192 1376 1376 1860 7.66 77
565 |kev postion level level +br __|all dual name jabel units from
566 | Dalarm Livina Room (E) x PHOTO-2-E-D| DiPho2 volt
567 | Dalarm x 10N-2-E-DISP|Dilon2 volt
568 | Dalarm x 10N-4-E-DISP| Dilond vol
569 | Sorinkler x Pres 1 millivolt 1 1
570 Jkev Dostion Tevel level +br __|all dual nam jabel units find zero zerodata | smooth mo mi ave Tow med hiah

COalarm | Master Bedroom (A) X x CO-1-A-14 [COIA millivolt -4.283 129.73 2 1456 1464 1504

COalarm X x CO2-A2-5 [CO2A millivolt -48.823 113.74 500 1436 1480 1580

COalarm X x CO-3-A-34 [CO3A millivolt -3.6044 98 24 133, 1 1540

COalarm | Burn Room Bedroom (B) X x CO-1-A-1-9_[CO1B millivolt 22,57 93 0.02[NoAlarm __[No Alarm | No Alarm

COalarm X x CO-2-A-2-12 [CO2B millivolt -45.37 507 510 1424 1468 1550

COalarm X x CO-3-A-3-10 [CO3B millivolt 2.93 71 21 141 1 1488

COalarm | Hallwav Outside Burn Room Bedroom (D) _|[x X x CO-1-D-15_[CO1D millivolt 43 28 NoAlarm ___|NoAlarm ___[No Alarm

COalarm x X x CO-2-D-22 [CO2D millivolt -45.1 96 518.2 1412 1436 1490

COalarm x X x CO-3-D-35 [CO3D millivolt -3.4431 165.47 24.3 1362 1422 1438
580




Individual Alarms

A ] B ] C ] D | E | F | G | H | | | J | K | L | M | N | 9 | P | Q | R | S | T | U | v

581 |Test SDC14 Flamina Mattress in Bedroom (Burn Room Door Closed)
582
583 | Time 1
584 |kev postion level level + br all dual name label units find zero zero data smooth m0 m1 m2 ave low mid hiah
585 _|Alarm Master Bedroom (A) X x ION-1-A-3-1 [lon1A Ve TCA 21 5.37 4062 4064 4064 4212 3.44 4.22]
586 _|Alarm X x ION-3-A-4-10 |lon3A millivolt CA 0. 4421.05 4064 4066 4068 4212 3.8 4.04]
587 |*Alarm X x X *ION-4-A-7B-6| lon4A millivolt CA 3.
588 |Alarm X x millivolt CA -0.80191 5.7 197.02 4062 4062 4062 4212 3 3.91
589 |*Alarm X x X millivolt CA -1.421 9.0
590 _JAlarm X x millivolt CA -1.370: 2.6 726.35|No Alarm No Alarm No Alarm 4212 0 0|
591 _|Alarm Utilitv Hallwav (C) x X x Ve cC 1.685 6.36| No Alarm No Alarm No Alarm 4212 0 0|
592 _|Alarm x X x millivolt cC 1.147 4429.15 3524 4056 4058 4212 10.57 11.9]
593 |*Alarm x X x X millivolt cC 1.463
594 | Alarm x X x millivolt cC -1.523 8.5698 248.38 3504 3516 4048 4212 2.08 2.27]
595 _|*Alarm x X x X millivolt cC -1.734 10.833
596 _|Alarm x X x millivolt cC -1.328! 1.937¢ 728.2: 350 062 11.8
597 _|Alarm Hallwav Outside Burn Room Bedroom (D) | x X x Ve CD 2. 6. 428 3.07
598 _|Alarm x X x millivolt CD 1 4515.6! 45( 8.
599 |Alarm x X x X millivolt CD 2. 908 4.3
600 _JAlarm x X x millivolt CD -1.963¢ 6.8 3085. 7
601_JAlarm x X x X millivolt CD -1.300 9.2 196.2¢ 4.
602_|Alarm x X x millivolt Cl -1.483 1 789. .
603 _JAlarm Livina Room (E) x X x Ve C 1 6. 8.
604 _|Alarm x X x millivolt C 1 4599.. 468 2
605 _|Alarm x X x X millivolt C 1 8¢ 472 30.21
606 _JAlarm x X x PHOTO-1-BE-|Pho1B millivolt C -2.185! 5.7 541 462 11.65
607 _JAlarm X X X X PHOTO-3-BE-| Pho3B millivolt Ct -2.096 11 202 464 18.97
608 _|kev postion level level + br all dual name label units from to
609 _|Dalarm Burn Room Bedroom (B) X x PHOTO-2-B-D| DiPho2 volt

Dalarm X x ION-2-B-DISP| Dilon2 volt

Dalarm X x ION-4-B-DISP| Dilon4 vol

Sorinkler X Pres 1 millivolt

kev postion level level + br all dual name label units find zero zero data smooth m0 m1 ave low med hiah

COalarm Master Bedroom (A) X x CO-1-A-1~ CO1A millivolt -4.21 1 0.01|No Alarm No Alarm No Alarm

COalarm X x CO-2-A-2-! CO2A millivolt -48.8: 1 517 4066 4068 4074

COalarm X x CO-3-A-3~ CO3A millivolt -3.60: 1 26.2¢ 4076 4076 4076

COalarm Utilitv Hallwav (C) x X x CO-1-A-1- Cco1C millivolt -33. 1 No Alarm No Alarm No Alarm

COalarm x X x CO-2-A-2- C0o2C millivolt -45. 109.4: 51 54

COalarm x X x CO-3-A-3- Co3C millivolt -2.5: 5. 2. 6 68
620 _JCOalarm Hallwav Outside Burn Room Bedroom (D) | x X x CO-1-D-1-¢ CO1D millivolt -43. 233.21 -~ 1 10
621_|COalarm x X x CO-2-D-2- C0O2D millivolt -45.1 9 51 7. 00
622 _}COalarm x X x CO-3-D-3- CO3D millivolt -3.4431 165.4' 2 4. 458
623




Individual Alarms

A | B | C | D | E | F | G | H | [ | J | K | L | M | N | [ | P | Q | R | S | T | U | V
Test SDC15 Flaming Chair Living Room
Time 1
kev postion level level + br all dual name label units ind zero zero data smooth mo m1 m2 ave low mid high
Alarm Master Bedroom (A) X x ION-1-A-3-1_|lon1A voll CA 1 0 0 2.151 53 139 141 143 363 0.54 0.23]
Alarm X x ION-3-A-4-10 |lon3A millivolt CA 1 0 0 0.984 4470.95 145 147 149 363 1.84 1.58
*Alarm X x X *ION-4-A-7B-6| lon4A millivolt CA 1 0 2 3.353
Alarm X x PHOTO-1-A-5/Pho1A millivolt CA 1 0 -0.80196 5.7793 198.95 147 155 171 363 4.32 4.22|
*Alarm X x X *PHOTO-3-A-i| Pho3A millivolt CA 1 0 -1.4218 9.0001
Alarm X x ASPIRATED-1| Asp1A millivolt CA 1 0 -1.3703 2.6251 708.04| No Alarm No Alarm No Alarm 0 0|
Alarm Burn Room Bedroom (B) X x ON-1-BE-3-4 |lon1BE voll CB 1 0 0 1.66 5.88 121 12 125 1.3 1.22
Alarm X x ON-3-BE-4-6 [lon3B millivolt CB 1 0 0 1.421 4594.25 17 11 119 0.96 0.73]
Alarm X x X ON-4-BE-7B-{ lon4B millivolt CB 1 0 2 1.806 904.65 115 11 119 0.96 0.73]
Alarm X x PHOTO-1-BE-|Pho1B millivolt CB 1 0 -2.1855 5.7859 509.05 121 12 125 1.3 1.22
Alarm X x X PHOTO-3-BE-| Pho3B millivolt CB 1 0 -2.0966 11.563 200.34 119 11 123 0.96 0.73]
Alarm Utility Hallway (C) x x| x ON-1-C-3-7_|lon1C vol CC 1 0 0 1.685 6.5 331 345 353 7.47 7.43|
Alarm x X x ION-3-C-4-13 |lon3C millivolt CC 1 0 0 1.14 44271 107 111 113 3.38 3.36
*Alarm x X x X *ION-4-C-7B-2|lon4C millivolt CC 1 0 2 1.46:
Alarm x X x PHOTO-1-C-5|Pho1C millivolt CC 1 0 -1.5233 8.569: 255.79 107 135 163 363 9.26 9.13]
*Alarm x X x X *PHOTO-3-C-:| Pho3C millivolt CC 1 0 -1.7342 10.83:
Alarm x X x ASPIRATED-1| Asp1C millivolt CC 1 0 -1.3285 1.937¢ 729.23 109 153 185 19.74 19.21
Alarm Hallway Outside Burn Room Bedroom (D) | x X x ION-1-D-3-11 |lon1D. voll CD 1 0 0 2.09: 6.1 75 7 79 0.26 0.28
Alarm x X x ION-3-D-4-9 |lon3D. millivolt CD 1 0 0 1.144 4491.65 101 107 109 1.82 1.7]
Alarm x X x X ION-4-D-7B-1( lon4D. millivolt CD 1 0 2 2642 06.7. 79 85 85 0.36 0.28
Alarm x X x PHOTO-1-D-5/Pho1D millivolt CD 1 0 -1.9634 6.8817 23.9 17 17 17 31 2.68]
Alarm x X x X PHOTO-3-D-7|Pho3D millivolt CD 1 0 -1.3008 9.2233 223.46 101 105 109 1.65 1.64
Alarm X X x ASPIRATED-1| Asp1D millivolt CD 1 0 -1.4838 1.988 786.55 87 123 125 4.2 3.85)
ev postion level level + br all dual name label units from to
Dalarm Living Room (E) x PHOTO-2-E-D| DiPho2 volt 57 59
Dalarm x ION-2-E-DISP| Dilon2 volt 29 31
Dalarm x ION-4-E-DISP| Dilon4 volt 25 27
Sprinkler x Pres 1 millivolt 177 179
kev postion level level + br all dual name label unif find zero zero data smooth mo m1 ave low med high
COalarm Master Bedroom (A) X x CO-1-A-1-4 |CO1A millivolt 0 -4.283 129.73 No Alarm No Alarm No Alarm
COalarm X x CO-2-A-2-5 |CO2A millivolt 0 -48.823 113.74 514.7: 187 17 09
COalarm X x CO-3-A-3-4 |CO3A millivolt 0 -3.6044 156.98 26.9. 191 07 65
COalarm Burn Room Bedroom (B) X x CO-1-A-1-9 |CO1B millivolt 0 -22.577 180.93 213 13 37
COalarm X x CO-2-A-2-12 |CO2B millivolt 0 -45.37¢ 93.597 513.4¢ 201 23 37
COalarm X x CO-3-A-3-10 |CO3B millivolt 0 -2.934 165.71 22.04 181 25 1
COalarm Utility Hallway (C) x X x CO-1-A-1-8 |CO1C millivolt 0 -33.4: 192.31 01| No Alarm No Alarm No Alarm
COalarm x X x CO-2-A-2-1 |CO2C millivolt 0 -45. 109.43 508.95 1 9 41
COalarm x X x CO-3-A-3-8 |CO3C millivolt 0 -2.534 165.5 22.41 171 1 31
COalarm Hallway Outside Burn Room Bedroom (D) | x X x CO-1-D-1-5 |CO1D millivolt 0 -43.62 233.28 01 203 3 19
COalarm x X x CO-2-D-2-2 |CO2D millivolt 0 -45.107 92.96 522.65 159 1 19
COalarm x X x C0-3-D-3-5 [CO3D millivolt 0 -3.4431 165.47 24.81 133 177 21
Series Kinston Series\




Individual Alarms

A | B C D E F G | H [ J K L M | N P Q R S
|_672 |Test SDC20 Flaming Mattress in Bedroom (Burn Room Door Closed)
Time
kev postion level level + br all dual ame label units ind zero zero data smooth mo m1 m2 ave low mid high
Alarm Bedroom 1 (A) X x ON-1-A-3-5_|lon1A voll CB11 0 0 2.164 5.71 264 268 272 1.33 1.32
Alarm X x ION-3-A-1-4-1{lon3A millivolts CB11 0 0 1.184 4289, 266 270 272 1.42 1.45
Alarm X x X ION-4-A-78-11lon4A millivolts CB11 0 2 1.832 854.3| No Alarm No Alarm No Alarm 0 0|
Alarm X x PHOTO-1-A-5[Pho1A millivolts CB11 0 -2.1957 11.829 215.7¢ 264 270 454 1.42 1.45)
680 _|Alarm X x X PHOTO-3-A-7.|Pho3A millivolts CB11 0 -2.3587 12.79 187.79| No Alarm No Alarm No Alarm 0 0|
681 | Alarm X x ASPIRATED-1| Asp1A millivolts CB11 0 0 0 780.95| No Alarm No Alarm No Alarm 0 0
682 | Alarm Fover (B) x X x ION-1-BE-3-6 |lon1B voll Cl 0 0 2.27 58 160 164 166 -0.23 -0.34
683 |Alarm x X x ION-3- 4-4 |lon3B millivolt CF 0 0 1.568 4394.95 182 198 206 -0.28 -0.33
684 |Alarm x X x X ION-4-BE-7B-{ lon4B millivolt CF 0 2 1.35 878|No Alarm No Alarm No Alarm 0 0|
685 _|Alarm x X x PHOTO-1-BE-|Pho1B millivolt CF 0 -1.499 6.7174 284.55 166 186 210 -0.24 -0.2.
686 _|Alarm x X x X PHOTO-3-BE-| Pho3B millivolt CF 0 -1.2893 9.3236 105.64| No Alarm lo Alarm o Alarm 0
687 JAlarm Upstairs Hallway (C ) x X x ON-1-C-3-3 |lon1C voll CH1 0 0 1.789 5.58| No Alarm lo Alarm o Alarm 0
688 | Alarm x X x ION-3-C-4-7 |lon3C millivolt CH1 0 0 1.001 4546, o Alarm lo Alarm o Alarm 0
689 |Alarm x X x X ION-4-C-7B-2 | lon4C millivolt CH1 0 2 2374 121 o Alarm lo Alarm o Alarm 0
690 _|Alarm x X x PHOTO-1-C-5|Pho1C millivolt CH1 0 -1.9634 6.8817 459.92| No Alarm lo Alarm o Alarm 0
691 _|Alarm x X x X PHOTO-3-C-7|Pho3C millivolt CH1 0 -1.701 9.4736 -23.81|No Alarm lo Alarm o Alarm 0
692 | Alarm x X x ASPIRATED-1|Asp1C millivolt CH1 0 -1.5989 3.0219 720.59| No Alarm lo Alarm o Alarm 0
693 | Alarm Den (D) x 9 _|lon1D voll CD1 0 0 1.93 5.97|No Alarm lo Alarm o Alarm 0
694 | Alarm x 17 |lon3D millivolt CD1 0 0 1.066 4203.3| No Alarm lo Alarm o Alarm 0
695 _|Alarm x X -1/ lon4D millivolt CD1 0 2 3.202 72.21|No Alarm lo Alarm o Alarm 0
696 _|Alarm x D-5/Pho1D millivolt CD1 0 -1.7975 7.0015 340.49| No Alarm lo Alarm o Alarm 0
697 _|Alarm x X D-7|Pho3D millivolt CD1 0 -1.1931 8.9327 -56.14 | No Alarm lo Alarm o Alarm 0
698 | Alarm x ASPIRATED-1| Asp1D millivolt CD1 0 -1.714 2.3248 738.09| No Alarm lo Alarm o Alarm 0
699 | Sprinkler Sprinkler telltale pressure 1. Bedroom 1 x dual Pres 1 millivolt 158 160
700 fkev postion level level + br all name label unit find zero zero data smooth mo m1 ave low med high
_701_}COalarm Bedroom 1 (A) X x CO-1-A-1-10 |CO1A millivolt 0 73.89 61.28 -0.51 684 820 | No Alarm
|_702_] COalarm X x CO-2-A-2-8 |CO2A millivolt 0 -52.2 120 503.78 448 53¢ 828
|_703 | COalarm X x CO-3-A-3-2 |CO3A millivolt 0 -1.352 163.6 13.2 534 652 | No Alarm
_704_}COalarm Fover (B) x X x CO-1-A-1-1__|CO1B millivolt 0 5.307. 150.7 0.14. 304 31 352
|_705 ] COalarm x X x CO-2-A-2-9 |CO2B millivolt 0 -58.97 138 507.49 264 29 362
|_706 ] COalarm x X x CO-3-A-3-7 |CO3B millivolt 0 -2.483 171.3 15.72 30¢ 354
707 _}COalarm Upstairs Hallway (C ) x X x CO-1-A-1-3 |CO1C millivolt 0 25.91 127.5 -149.27 | No Alarm lo Alarm o Alarm
708 | COalarm x X x CO-2-A-2-6 |CO2C millivolt 0 -567.93 115.3 500.14. lo Alarm o Alarm
|_709 | COalarm x X x CO-3-A-3-1 |CO3C millivolt 0 -3.809 159 91| No Alarm lo Alarm o Alarm
COalarm Den (D) x CO-1-D-1-2_|CO1D millivolt 0 2.508 148.2 129.29 lo Alarm o Alarm
COalarm x C0-2-D-2-13 |CO2D millivolt 0 -44.04 103.4 491.45|No Alarm lo Alarm o Alarm
COalarm x C0-3-D-3-3 |CO3D millivolt 0 -5.261 161.6 3.31| No Alarm lo Alarm o Alarm




Individual Alarms

| B I c_ | D | E | F | G| I | T I I | K| [ | [ | N 0| P Q| R S
N SDC21 ‘Smoldering Mattress in Bedroom
Time 1
key postion level level + br all dual ame label units ind zero zero data smooth m0 m1 m2 ave low mid high
Alarm Bedroom 1 (A) x x ON-1-A3-5 |lon1A vol CB11 0 0 2.164 71 2008 10
Alarm x x ON-3-A-1-4-1{lon3A millivolts CB11 0 0 1184 43316 2008 12
Alarm x x x ON-4-A-7B-1 [londA millivolts CB11 0 2 1.462 2.2 2010 14
Alarm x x PHOTO-1-A-5Pho1A millivolts CB11 0 2.1957 11.829 8.6 1158 02
Alarm x x x PHOTO-3-A-7/Pho3A millivolts CB11 0 -2.3587 12.79 133.65 1110 10
Alarm x x ASPIRATED-1[Asp1A millivolts CB11 0 0 0 7654[NoAlarm ___[NoAlarm | No Alarm
Alarm Fover (B) x x x ON-1-BE-3-6 [lon1B vol C 0 0 227 74 19¢ 986 1
Alarm x x x ON-3-BE-4-4 [ lon38 millivolt CF 0 0 1.558 4319.75 199 998 2
Alarm x X x X ION-4-BE-7B-{ lon4B millivolt CF 0 2 1.35 887.6 199: 996 1
Alarm x x x PHOTO-1-BE-|Pho1B millivolt CF 0 -1.499 67174 26217 114 984 1
Alarm x x x x PHOTO-3-BE-| Pho3B millivolt CF 0 -1.2893 93236 118.43 94 1114 1
Alarm Hallway (C) x x x ON-1-C-3-3 [lon1C vol CH1 0 0 1.789 5.59] No Alarm 0 Alarm o Alarm
Alarm x x x ON-3-C-4-7_|lon3C millivolt CH1 0 0 1.001 4566.65 No Alarm 0 Alarm 0 Alarm
Alarm x x x x ON-4-C-7B-2 [londC millivolt CH1 0 2 2374 157.3] No Alarm 0 Alarm 0 Alarm
Alarm x x x PHOTO-1-C-5[Pho1C millivolt CH1 0 -1.9634 6.8817 460.01[No Alarm o Alarm o Alarm
#Alarm x x x x PHOTO-3-C-7[Pho3C millivolt CH1 0 -1.701 9.4736
Alarm x x x ASPIRATED-1]Asp1C millivolt CH1 0 -1.5989 3.0219 722.39[No Alarm 0 Alarm 0 Alarm
Alarm Den (D) x ON-1- vol CD1 0 0 1.93 5.97] No Alarm 0 Alarm 0 Alarm
Alarm x ON-3- millivolt CD1 0 0 1.066 4240.8[No Alarm 0 Alarm 0 Alarm
Alarm x x ON-4- millivolt CD1 0 2 3.202 115.57 | No Alarm 0 Alarm 0 Alarm
Alarm x PHOTO-1-D-5{Pho1D millivolt CD1 0 17975 7.0015 340.88[No Alarm o Alarm o Alarm
#Alarm x x PHOTO-3-D-7[Pho3D millivolt CD1 0 11931 8.9327
Alarm x ASPIRATED-1[Asp1D millivolt CD1 0 1714 2.3248 729.64[NoAlarm __[NoAlarm | No Alarm
Sprinkler | Sprinkler telltale pressure 1. Bedroom 1 x dual Pres 1 millivolt NoAlarm | No Alarm
level level + br all name label unif find zero zero data smooth m0 m1 ave low med high

#COalarm | Bedroom 1 (A) x x CO-1-A-1-10_[CO1A millivolt 0 73.89 61.28

14 | COalarm x x CO2-A-2-8 [CO2A millivolt 0 52.2 120 501.33 60 [ No Alarm 0 Alarm
COalarm x x CO-3-A-3-2 [CO3A millivolt 0 1352 163.6 1216 88 No Alarm 0 Alarm
COalarm | Fover (B) x x x CO-1-A-1-1_[CO1B millivolt 0 5307 150 1.3 048 2056 No Alarm
COalarm x x x CO2-A2:9 [CO2B millivolt 0 58,97 134 502.23 12 2070 No Alarm
COalarm x x x CO-3-A-37 [CO3B millivolt 0 2.483 171 156 34 2124 No Alarm
COalarm | Upstairs Hallway (C) x x x CO-2-A-2:6[CO2C millivolt 0 -57.93 115. 499.8[No Alarm 0 Alarm 0 Alarm
COalarm x x x CO-3-A-31_[CO3C millivolt 0 -3.809 15¢ 19.13] No Alarm 0 Alarm 0 Alarm
COalarm | Den (D) x CO-2-D-2-13 [CO2D millivolt 0 -44.04 103.4 501.51[No Alarm 0 Alarm 0 Alarm
COalarm x CO-3-D-33 [CO3D millivolt 0 -5.261 161.6 24.2No Alarm o Alarm o Alarm




Individual Alarms

A B C D | G H T J K T M| N | P Q| R S
754 |Test SDC22 Flamina Matiress in Bedroom
5!
756 [Time
757 [kev postion Tevel level +br __|all dual ame jabel units find zero zerodata | smooth mo mi m2 ave Tow mid hiah
756 {Alarm Bedroom 1 (A) X x ON-1-A-3-5 [lon1A v TCi 0 4 7 16
759 {Alarm X x ON-3-A-1-4-1[lon3A millivolts Ci 0 4 44637 84
760 {Alarm X x X ON-4-A-7B-1 [londA millivolts Ci 2 0 .87
761 {Alarm X x HOTO-1-A-5[Pho1A millivolts Ci -2.1957 1 209.4
762 {Alarm X x X PHOTO-3-A-7/Pho3A millivolts Ci -2.3587 2 136.3
763 {Alarm X x ASPIRATED-1[Asp1A millivolts Ci 33[NoAlarm ___|NoAlarm [ No Alarm
764 {Alarm Fover (B) X X x ON-1-BE-3-6 [lon1 v Ci 22 4 90 116[No Alarm 02 03!
765 {Alarm x X x ON-3-BE-4-4 | lon3 millivolt Ci 1.558 813 30 0.1 0.2
766 [Alarm x X x X ON-4-BE-7B-{ lond| millivolt Ci 1 0.39[NoAlarm __[NoAlarm | No Alarm
767 [#Alarm x X x PHOTO-1-BE-[Pho1B millivolt c -1.49 6.71
768 [Alarm x X x X PHOTO-3-BE-| Pho3B millivolt CF ~1.289 932 1.18[No Alarm o Alarm 0 Alarm
769 {Alarm Den (D) x ON-1-D-3-9 [lon1D vol cD 1 5.99] No Alarm 0 Alarm 0 Alarm
70 | Alarm x ON-3-D-4-17 [ lon3D millivolt cD 1.0 4222.75[ No Alarm 0 Alarm 0 Alarm
Alarm x PHOTO-1-D-5[Pho1D millivolt cD 1797 7.00 328.74[No Alarm 0 Alarm 0 Alarm
Alarm x ASPIRATED-1[Asp1D millivolt cb .71 2.32 737.45[No Alarm o Alarm o Alarm
ev Dostion Tevel level +br __|all dual name jabel units rom to
Dalarm Hallway (C) x X x PHOTO-2-C-D| DiPh2B volt o Alarm ___[No Alarm
Dalarm x X x 10N-2-C-DISP|Dilo2B volt 30 32
Dalarm x X x 10N-4-C-DISP|Dilo4B vol 36 38
Sorinkler | Sorinkler telltale pressure 1. Bedroom 1 x Pres 1 millivolt 104 106
kev postion Tevel level +br __|all dual nam jabel units find zero zerodata | smooth mo mi ave Tow med hiah
779 [#Calarm | Bedroom 1 (A) X x CO-1-A-1-10 [CO1A millivolt 73.8 61.2
780 [ COalarm X x CO2-A2-8 [CO2A millivolt 52 12 505 174 214No Alarm
781 [COalarm X x CO-3-A-3-2 [CO3A millivolt -1.35: 163 154 184 No Alarm
782 [COalarm | Upstairs Hallway (C) X X x CO-2-A-2-6[CO2C millivolt -57.9 115. 4 0 Alarm o Alarm 0 Alarm
783 [ COalarm x X x CO-3-A-3-1_[CO3C millivolt -3.80! 15¢ 0 Alarm 0 Alarm 0 Alarm
784 [COalarm [ Den (D) x CO-2-D-2-13 [CO2D millivolt ~44.0: 103.4 5 0 Alarm 0 Alarm 0 Alarm
785 [COalarm x CO-3-D-33 [CO3D millivolt 5.26 161.6 o Alarm o Alarm o Alarm
86




Individual Alarms

A | B C D | G| H T J K T M N P Q R S
787 [Test SDC23 'Smolderina Chair in Living Room
88
789 Time
kev. postion level level + br all dual name label units ind zero zero data smooth m0 m1 m2 ave low id igh
Alarm Bedroom 1 (A) x x ION-1-A-35_[lon1A volt CB11 0 0 2164 5.7| No Alarm o Alarm o Alarm 49 0
Alarm x X 1ON-3-A-1-4-1[Ion3A millivolls CB11 0 0 1.184 4361.4]No Alarm o Alarm o Alarm 49 0
Alarm x X PHOTO-1-A-5[PhotA millivolts CB11 0 21957 11.829 206.42[ No Alarm o Alarm o Alarm 49 0
94 | Alarm x X ASPIRATED-1[ Asp1A millivolts CB11 0 0 0 767.85| No Alarm o Alarm o Alarm 49 0
795 | Alarm Fover (B) X x X ON-1-BE-3-6 [lon1B CF1 0 0 227 574 834 4886 896 49 136 15.3
96 | Alarm X x X ON-3-BE-4-4 [lon3B millivoll CF1 0 0 1.558 43208 896 4900 902 49 9.39 20.22]
97 | Alarm X x X PHOTO-1-BE-[Pho1B millvolt CF1 0 -1.499 6.7174 261.95 540 4664 674 49 147 1.42
98 | Alarm Upstairs Hallway (C) X x X ON-1-C-3-3 [lon1C vol CH1 0 0 1.789 556 742 4824 884 49 044 -0.49
99 | Alarm X x X ON-3-C-4-7_1on3C millivoll CH1 0 0 1,001 4551.9 884 4 886 49 -0.39 -0.98
800 _JAlarm x X x X ION-4-C-7B-2 | lon4C millivolt CH1 0 2 2374 856.95 155( 4671 738 49( 1.29 1.34
801 [Alarm X x X PHOTO-1-C-5[Pho1C millivolt CH1 0 -3.7613 8.3831 460.75 138 154 1638 49 -0.66 .21
802 [ Alarm X x X x PHOTO-3-C-7[Pho3C millivolt CH1 0 -1.701 9.4736 19124 135: 150 1600 49 091 0.78
803 [ Alarm X x X ASPIRATED-1[Asp1C millivolt CH1 0 -1.5089 30219 710.15 116: 1424 1462 49 1.23 -0.65
804 [ Alarm Den (D) X ON-1-D-3-9_[lon1D vol CcD1 0 0 1.93 595 475 4858|No Alarm 49 1.07 1.04
805 [Alarm X ON-3-D-4-17 [lon3D. millivoll CcD1 0 0 1,066 42406 4874No Alarm __| No Alarm 49 0 0
806 [Alarm X x ON-4-D-7B-1 londD. millvolt CcD1 0 2 3202 866.85 4560 4688 4760 49 1,03 1,07
807 | Alarm X PHOTO-1-D-5[Pho1D millivolt CcD1 0 1.7975 7.0015 268.45 3326 4782 4810 49 1.04 096
808 [ Alarm X x PHOTO-3-D-7[Pho3D millivolt CcD1 0 1.1931 8.9327 22357 2194 2664 2966 49 0.55 055
809 [Alarm X ASPIRATED-1[Asp1D millivolt CcD1 0 1714 23248 728.05 1370 1486 1558 49 0.22 0.2
Sprinkler | Sprinkler telltale pressure 2. Living Room x Pres 2 millivolt NoAlarm | No Alarm
level level + br all dual name label unif find zero zero data smooth m0 m1 ave low med igh
COalarm ___|Bedroom 1 (A) x x CO-1-A-1-16_|CO1A millivoll 0 27.47 1323 -1.31|No Alarm | No Alarm o Alarm 49
COalarm x X CO-2A28 [CO2A millivolt 0 522 120 506.99|No Alarm | No Alarm o Alarm 49
COalarm x X CO-3-A32 [CO3A millivolt 0 1.352 163.6 11.91NoAlarm __|No Alarm o Alarm 49
COalarm | Fover (B) X x X CO-1-A1-17_|CO1B millivolt 0 34.37 140.1 844 4536 4576 4796 49
COalarm X x X CO-2A29 [CO2B millivolt 0 -58.97 138 506.51 4434 4550 4764 49
COalarm X x X CO-3-A37 |CO3B millivolt 0 -2.483 171.3 15.33 452 4672 4896 49
COalarm | Upstairs Hallway (C) X x X CO-1-A1-3_[CO1C millivolt 0 25.91 127.5 -0.31 217 2280 3674 49
COalarm X x X CO-2A-26_[CO2C millivolt 0 -57.93 115.3 4996 169: 1918 344 49
820 | COalarm X x X CO-3-A-3-1_[CO3C millivolt 0 -3.809 159 18.75 179 230 442 49
821 |COalarm | Den (D) X CO-1-D-12_|CO1D millivolt 0 2.508 148.2 -0.11 272 842 582 49
822 | COalarm X €0-2D2-13 [CO2D millivolt 0 ~44.04 103.4 502.32 744 722 174 49
823 | COalarm X €0-3D33 [CO3D millivolt 0 -5.261 161.6 2251 2254 092 750 49
24




Individual Alarms

A | B C D G| H T J K T M N P Q| R S

825 |Test SDC24 Vegetable Oil on Kilchen Stove

826

827 | Time

828 |kev postion level level + br all dual name label units ind zero zero data smooth m0 m1 m2 ave low mid igh

829 | Alarm Bedroom 1 (A) x x ION-1-A-35_[lon1A volt CB11 0 0 2164 5.82[No Alarm o Alarm o Alarm 3 0

830 | Alarm x X 1ON-3-A-1-4-1[Ion3A millivolls CB11 0 0 1.184 4447.5[No Alarm o Alarm o Alarm 3 0

831 |Alarm x X PHOTO-1-A-5[PhotA millivolts CB11 0 21957 11.829 209.58]No Alarm o Alarm o Alarm 3 0

832 | Alarm x X ASPIRATED-1[ Asp1A millivolts CB11 0 0 0 770.5[No Alarm o Alarm o Alarm 3 0

833 [ Alarm Fover (B) X x X ON-1-BE-3-6 [lon1B CF1 0 0 227 59 1791 808 1812 3 364 37.9

834 | Alarm X x X ON-3-BE-4-4 [lon3B millivoll CF1 0 0 1.558 4445.05 180 814 1820 3 39.82 412

835 | Alarm X x X PHOTO-1-BE-[Pho1B millvolt CF1 0 -1.499 6.7174 250.7 126 402 1512 3 162 1,67

836 [ Alarm Upstairs Hallway (C) X x X ON-1-C-3-3 [lon1C vol CH1 0 0 1.789 585 122 554 1640 3 034 -0.36

837 | Alarm X x X ON-3-C-4-7_1on3C millivoll CH1 0 0 1,001 47254 111 554 1614 3 034 -0.36

838 | Alarm X x X x ON-4-C-7B-2 [londC millivolt CH1 0 2 2.374 884.2 5 222 153 3 06 -0.55

839 |Alarm X x X PHOTO-1-C-5[Pho1C millivolt CH1 0 -3.7613 8.3831 464.15 1 880 92 3 0.7 -0.86
Alarm X x X x PHOTO-3-C-7[Pho3C millivolt CH1 0 -1.701 9.4736 188.68 2 898 9% 3 -0.99 1,04
Alarm X x X ASPIRATED-1[Asp1C millivolt CH1 0 -1.5089 30219 709.98 1 858 89 3 0.2 -0.18
Alarm Den (D) X ON-1-D-3-9_[lon1D vol CcD1 0 0 1.93 6.16 1290 1290 3 .28 47]
Alarm X ON-3-D-4-17 [lon3D. millivoll CcD1 0 0 1,066 4369.6 1 1500 1544 3 .71 82|

14| Alarm X x ON-4-D-7B-1 londD. millvolt CcD1 0 2 3202 36.4 890 912 3 .92 65|

Alarm x PHOTO-1-D-5/Pho1D millivolt CD1 0 -1.7975 7.0015 -247.6 " 1194 1194 3. .47 57,
Alarm X x PHOTO-3-D-7[Pho3D millivolt CcD1 0 1.1931 8.9327 32.2 8 876 894 3 91 02|
Alarm X ASPIRATED-1[Asp1D millivolt CcD1 0 1714 23248 724.44 7 828 832 3 .37 77
Sprinkler Sorinkler telltale pressure 3. Kitchen X Pres 3 millivolt 17! 1790

4 level level + br all dual name label unif find zero zero data smooth m0 m1 ave low med iah

850 | COalarm | Bedroom 1 (A) x x CO-1-A-1-16_|CO1A millivoll 0 27.47 1323 -0.43| No Alarm o Alarm o Alarm 3

851 | COalarm x X CO-2A28 [CO2A millivolt 0 522 120 47931 4[No Alarm o Alarm 3

852 | COalarm x X CO-3-A32 [CO3A millivolt 0 1.352 163.6 12.04]No Alarm o Alarm o Alarm 3

853 | COalarm | Fover (B) X x X CO-1-A1-17_|CO1B millivolt 0 34.37 140.1 96 No Alarm o Alarm o Alarm 3

854 | COalarm X x X CO-2A29 [CO2B millivolt 0 -58.97 138 508.87| No Alarm o Alarm o Alarm 3

855 | COalarm X x X CO-3-A37 |CO3B millivolt 0 -2.483 171.3 15.5[No Alarm o Alarm o Alarm 3

856 | COalarm | Upstairs Hallway (C) X x X CO-1-A1-3_[CO1C millivolt 0 25.91 127.5 EXT] 1826 No Alarm o Alarm 3

857 | COalarm X x X CO-2A-26_[CO2C millivolt 0 -57.93 115.3 5222 1806 4[No Alarm 3

858 | COalarm X x X CO-3-A-3-1_[CO3C millivolt 0 -3.809 159 2439 1796 6 No Alarm 3

859 |COalarm | Den (D) X CO-1-D-12_|CO1D millivolt 0 2.508 148.2 088 1824 4[No Alarm 3

860 | COalarm X €0-2D2-13 [CO2D millivolt 0 ~44.04 103.4 494.32 4 4[No Alarm 3

861 | COalarm X €0-3D33 [CO3D millivolt 0 -5.261 161.6 4138 1698 98 No Alarm 3

62




Individual Alarms

A B | C D | E | F | G | H | [ | J | K | L | M | N | [ | P | Q | R | S | T | U | V
3 | Test SDC25 Flaming Chair in Living Room
Time 1
kev postion level level + br all dual name label units ind zero zero data smooth mo m1 m2 ave low mid high
Alarm Bedroom 1 (A) X x ION-1-A-3-5_|lon1A volt CB11 0 0 2.164 573 132 134 138 2.19 2.64]
Alarm X x ION-3-A-1-4-1{lon3A millivolts CB11 0 0 1.184 4400.1 134 136 144 2.53 3.01
69 | Alarm X x PHOTO-1-A-5/Pho1A millivolts CB11 0 -2.1957 11.829 209.74 136 162 174 5.58 6.85
70 _JAlarm X x ASPIRATED-1| Asp1A millivolts CB11 0 0 0 758.55| No Alarm No Alarm No Alarm 0 0|
Alarm Den (D) x ON-1-D-3-9_|lon1D. voll CD1 0 0 1.93 5.95 120 122 28 4.41 4.37]
Alarm x ION-3-D-4-17 |lon3D. millivolt CD1 0 0 1.066 4269.15 118 124 30 4.65 4.62]
Alarm x X ION-4-D-7B-14| lon4D. millivolt CD1 0 2 3.202 913.7 116 118 24 3.78 3.56
Alarm x PHOTO-1-D-5[Pho1D millivolt CD1 0 -1.7975 7.0015 73.93 140 152 76 8.17 8.83|
Alarm x X PHOTO-3-D-7|Pho3D millivolt CD1 0 -1.1931 8.9327 225.38 132 146 66 7.23 6.66
Alarm x ASPIRATED-1| Asp1D millivolt CD1 0 -1.714 2.3248 71343 128 130 64 5.33 5.67]
@) postion level level + br all dual ame label units from to
Dalarm Hallway (C ) x X x PHOTO-2-C-b| DiPh2B volt 110 112
Dalarm x X x ION-2-C-DISP| Dilo2B volt 104 10
Dalarm x X x ION-4-C-DISP| Dilo4B volt 136 138
Dalarm Fover (B) x X x PHOTO-2-B-D| DiPh2C volt 120 12
Dalarm x X x ION-2-B-DISP| Dilo2C volt 66 6
Dalarm x X x ION-4-B-DISP| Dilo4C volt 120 12
Sprinkler Sprinkler telltale pressure 2. Living Room x Pres 2 millivolt 216 21
kev postion level level + br all dual name label unif find zero zero data smooth mo m1 ave low med high
COalarm Bedroom 1 (A) X x CO-1-A-1-16 |CO1A millivolt 0 27.47 132.3 1.39 58 66 282
COalarm X x CO-2-A-2-8 |CO2A millivolt 0 -52.2 120 504.61 42 52 270
COalarm X x CO-3-A-3-2 |CO3A millivolt 0 -1.352 163.6 11.78 50 64 280
COalarm Den (D) x CO-1-D-1-2_|CO1D millivolt 0 2.508 148.2 0.65. 60 60 | No Alarm
COalarm x C0-2-D-2-13 |CO2D millivolt 0 -44.04 103.4 504.61 38 50 | No Alarm
COalarm x C0-3-D-3-3 |CO3D millivolt 0 -5.261 161.6 32.16 02 46 262




Individual Alarms

A | B | C D | E | F | G | H | [ | J | K | L | M | N | [ | P | Q | R | S | T | U

893 |Test SDC26 Flaming Chair in Living Room
894
895 |Time 1
896 |kev postion level level + br all dual name label units ind zero zero data smooth mo m1 m2 ave low mid high
897 JAlarm Bedroom 1 (A) X x ION-1-A-3-5_|lon1A volt CB11 0 0 2.164 5.75 132 146 160 1.95
898 |Alarm X x ION-3-A-1-4-1{lon3A millivolts CB11 0 0 1.184 4381.45 140 150 166 2.31
899 |Alarm X x PHOTO-1-A-5/Pho1A millivolts CB11 0 -2.1957 11.829 208.35 162 200 226 6.45
900 JAlarm X x ASPIRATED-1| Asp1A millivolts CB11 0 0 0 762.25| No Alarm No Alarm No Alarm 0
901 _JAlarm Den (D) x ON-1-D-3-9_|lon1D. voll CD1 0 0 1.93 5.97 26 132 140 2.65
902 _|Alarm x ION-3-D-4-17 |lon3D. millivolt CD1 0 0 1.066 4255 42 146 158 4.02
903 _|Alarm x X ION-4-D-7B-14| lon4D. millivolt CD1 0 2 3.202 916.05 34 140 140 3.58
904 _|Alarm x PHOTO-1-D-5/Pho1D millivolt CD1 0 -1.7975 7.0015 229.99 80 216 226 11.99
905 _|Alarm x X PHOTO-3-D-7|Pho3D millivolt CD1 0 -1.1931 8.9327 222.99 60 208 220 9.64
906 | Alarm x ASPIRATED-1| Asp1D millivolt CD1 0 -1.714 2.3248 72473 64 202 238 8.5
907_|ken postion level level + br all dual ame label units from to
908 JDalarm Hallway (C ) x X x PHOTO-2-C-b| DiPh2B volt 134 136
909 | Dalarm x X x ION-2-C-DISP| Dilo2B volt 110 112

Dalarm x X x ION-4-C-DISP| Dilo4B volt 158 160

Dalarm Fover (B) x X x PHOTO-2-B-D| DiPh2C volt 100 102

Dalarm x X x ION-2-B-DISP| Dilo2C volt 62 64

Dalarm x X x ION-4-B-DISP| Dilo4C volt 126 128

Sprinkler Sprinkler telltale pressure 2. Living Room x Pres 2 millivolt 236 238

kev postion level level + br all dual name label unif find zero zero data smooth mo m1 ave low med high

COalarm Bedroom 1 (A) X x CO-1-A-1-16 |CO1A millivolt 0 27.47 132.3 -0.71 286 86 302

COalarm X x CO-2-A-2-8 |CO2A millivolt 0 -52.2 120 504.48 14 76 296

COalarm X x CO-3-A-3-2 |CO3A millivolt 0 -1.352 163.6 11.99 76 76 292

COalarm Den (D) x CO-1-D-1-2_|CO1D millivolt 0 2.508 148.2 1.19 88 88 | No Alarm
920 |COalarm x C0-2-D-2-13 |CO2D millivolt 0 -44.04 103.4 502.72 64 | No Alarm No Alarm
921 _|COalarm x C0-3-D-3-3 |CO3D millivolt 0 -5.261 161.6 26.96 5. 268 268
922




Individual Alarms

A B | C | D | E | F | G | H | J K L M | N P Q R |
923 |Test SDC27 Smolderina Chair in Livina Room (Air Conditionina Upstairs)
924
925 |Time 1
926 |kev postion level level + br all dual name label units find zero zero data smooth m0 m1 m2 ave low mid hiah
927 _|Alarm Bedroom 1 (A) X x ION-1-A-3-5 [lon1A volt TCl 2.164 5. 4204 4246 4252 6.4 5.48
928 |Alarm X x ION-3-A-1-4-1{lon3A millivolts C 1.184 4321.3 4222 4252 4252 7.5¢ 80ﬁ|
929 |Alarm X x PHOTO-1-A-5|Pho1A millivolts C -2.195 11.829 207.0! 1156 1338 1410 3.8 3.87]
930 _|Alarm X x ASPIRATED-1|Asp1A millivolts C 0 743.1| No Alarm No Alarm No Alarm
931 _|Alarm Fover (B) x X x ION-1-BE-3-6 |lon1B volt CF1 227 5.8 4236 K
932 _|Alarm x X x ION-3-BE-4-4 |lon3B millivolt CF1 1.568 4418.65 4236 1 1
933 |Alarm x X x PHOTO-1-BE-|Pho1B millivolt CF1 -1.49 6.71 259.77 145(
934 _|Alarm Upstairs Hallwav (C ) x X x ION-1-C-3-3 |lon1C Ve CH 1.7¢ 5.7
935 _|Alarm x X x ION-3-C-4-7 |lon3C millivolt CH 1.0( 4658.
936_|Alarm x X x X ION- c millivolt CH 1 28, ..
937 _|Alarm x X x PHO C millivolt CH -3.761 8.38 467 .55
938 _|Alarm x X x X PHO C millivolt CH -1.289: 9.32 1 1 2030 228 .55
939 _|Alarm x X x ASPI C millivolt CH -1.598 3.02 7 1821 2072 253 .3 1
Alarm Den (D) x ON-- D Ve CD 1 4250 | No Alarm No Alarm
Alarm x ON-! D millivolt CD 1.0¢ 426 No Alarm No Alarm No Alarm
Alarm x X ON- D millivolt CD 2.37¢ 91 4252 | No Alarm No Alarm
Alarm x PHO D millivolt CD -1.797 7.001 258 2054 2308 2922 0.2 0.2
Alarm x X PHO D millivolt CD -1.193 8.932 229. 2096 2312 3010 0.29 0.3:
Alarr x ASPI D millivolt CD -1.71 2.3248 718.5! 18° 2096 2394 -0.33 -0.2:
Sorinkler Sorinkler telltale pressure 2. Livina Room X 2 millivolt No Alarm No Alarm
kev postion level level + br all dual name units find zero zero data smooth m0 m1 ave low med hiah
COalarm Bedroom 1 (A) X x CO-1-A-1-16 |CO1A millivolt TCl 27.47 132, 5.27. 7
949 |COalarm X x CO-2-A-2- CO2A millivolt C -52.2 12 501.11
950 _JCOalarm X x CO-3-A-3-: CO3A millivolt C -1.362 163, 11.67
951 |COalarm Fover (B) x X x CO-1-A-1-17_|CO1B millivolt C 4.37. 140. ~
952 _|COalarm x X x CO-2-A-2- C0O2B millivolt C -58.97 13¢ 500.
953 |COalarm x X x CO-3-A-3- COo3B millivolt CF1 2.4 171 15.0
954 _|COalarm Upstairs Hallwav (C ) x X x CO-1-A-1- Cco1C millivolt CH 5. 127, 0.4
955_|COalarm x X x CO-2-A-2 C0o2C millivolt CH -57. 115. 500.1 958
956_]COalarm x X x CO-3-A-3- Co3C millivolt CH -3.8( 15¢ 8. 358 034
957 _|COalarm Den (D) x CO-1-D-1- CO1D millivolt CD 504 148, 0¢ 4208 |No Alarm No Alarm
958 | COalarm x CO-2-D-2-13 |CO2D millivolt CD -44.0: 103.4 504.4: 332 4218| No Alarm
959 _|COalarm x CO-3-D-3-3 |CO3D millivolt CD -5.26 161.6 30.6 353 4256 No Alarm
960
961 | Test SDC28 Fullv-Furnished Livina Room
962
963 | Time 1
964 |kev postion level level + br all dual name label units find zero zero data smooth m0 m1 m2 ave low mid hiah
965 _|ke postion level level + br all dual ame label units from to
966_| Dalarm Hallwav (C ) x X x PHOTO-2-C-D| DiPh2B volt
967 | Dalarm x X x ION-2-C-DISP| Dilo2! volt
968 | Dalarm x X x ION-4-C-DISP| Dilo4l volt
969 | Dalarm Fover (B) x X x PHOTO-2-B-D| DiPh2C volt
)70 | Dalarm x X x ION-2-B-DISP| Dilo2C volt
Dalarm x X x ION-4-B-DISP| Dilo4C volt No Alarm No Alarm
Sorinkler Sorinkler telltale pressure 2. Livina Room x Pres 2 millivolt
Series Home Series #2\




Individual Alarms

A | B | C | D | E | F G | H | [ | J | K | L | M | N | [ | P | Q | R | S
|_976 |Test SDC30 Smoldering Chair in Living Room (test aborted due to power failure)
Time 1
kev postion level level + br all dual ame label units ind zero zero data smooth mo m1 m2 ave low mid iah
980 JAlarm Master Bedroom (A) X x ON-1-A-3-2_|lon1A voll CA 1 0 0 2.07 5.96| No Alarm lo Alarm o Alarm 0
981 |Alarm X x ION-3-A-1-4-1|lon3A millivolts CA 1 0 0 1.247 1776|No Alarm lo Alarm o Alarm 0
982 |Alarm X x X ION-4-A-7B-1(| lon4A millivolts CA 1 0 2 2498 817.95|No Alarm lo Alarm o Alarm 0
983 |Alarm X x PHOTO-1-A-5|Pho1A millivolts CA 1 0 -1.5661 7.8556 235.79| No Alarm lo Alarm o Alarm 0
984 |Alarm X x X PHOTO-3-A-7.|Pho3A millivolts CA 1 0 -3.5051 15.301 90.16 3|No Alarm o Alarm 0
985 | Alarm X x ASPIRATED-1| Asp1A millivolts CA 1 0 -1.393 2.0647 689.74 | No Alarm lo Alarm o Alarm 0
986 | Alarm Burn Room Bedroom (B) X x ION-1-BE-3-9 |lon1B voll CB 1 0 0 1.863 5.94|No Alarm lo Alarm o Alarm 0
987 |Alarm X x ION-3-BE-4-11]1on3B millivolt CB 1 0 0 1.299 1990.05 | No Alarm lo Alarm o Alarm 0
988 |Alarm X x X ION-4-BE-7B-1{lon4B millivolt CB 1 0 2 1.506 680.54 | No Alarm lo Alarm o Alarm 0
989 |Alarm X x PHOTO-1-BE-|Pho1B millivolt CB 1 0 -3.9055 10.005 192.68| No Alarm lo Alarm o Alarm 0
990 | Alarm X x X PHOTO-3-BE-| Pho3B millivolt CB 1 0 -2.4159 12.874 63.06 3|No Alarm o Alarm 0
991 _JAlarm Utility Hallway (C) x X x ON-1-C-! voll CC 1 0 0 095 6.15| No Alarm lo Alarm o Alarm 0
992 |Alarm x X x ON-3-C- millivolt CC 1 0 0 984 1796.65 | No Alarm lo Alarm o Alarm 0
993 |Alarm x X x X ION-4-C-7B-6 | lon4C millivolt CC 1 0 2 624 695.41| No Alarm lo Alarm o Alarm 0
994 |Alarm x X x PHOTO-1-C-5|Pho1C millivolt CC 1 0 -2.2747 81775 292.2| No Alarm lo Alarm o Alarm 0
995 _|Alarm x X x X PHOTO-3-C-7|Pho3C millivolt CC 1 0 -1.8254 12.032 78.16 5|No Alarm o Alarm 0
996 | Alarm x X x ASPIRATED-1|Asp1C millivolt CC 1 0 -1.6726 2.1444 697.47 | No Alarm lo Alarm o Alarm 0
997 | Alarm Hallway Outside Burn Room Bedroom (D) | x X x ON-1-D-3-8 |lon1D. voll CD 1 0 0 1.823 6.19/No Alarm lo Alarm o Alarm 0
998 |Alarm x X x ION-3-D-4-7 |lon3D. millivolt CD 1 0 0 1.007 2167.95| No Alarm lo Alarm o Alarm 0
|_999 |Alarm x X x X ION-4-D-7B-4 | lon4D millivolt CD 1 0 2 2.926 736.08| No Alarm lo Alarm o Alarm 0
|_1000 J Alarm x X x PHOTO-1-D-5/Pho1D millivolt CD 1 0 -1.9634 6.8817 345.84 | No Alarm lo Alarm o Alarm 0
|_1001 JAlarm x X x X PHOTO-3-D-7|Pho3D millivolt CD 1 0 -2.408 11.2 73.26 19| No Alarm o Alarm 0
1002 J Alarm X X x ASPIRATED-1| Asp1D millivolt CD 1 0 -1.7326 3.265 678.89| No Alarm lo Alarm o Alarm 0
1003 postion level level + br all dual name label units rom It
1004 } Dalarm Living Room (E) x PHOTO-2-DIS| DiPh2D volt o Alarm lo Alarm
1005 | Dalarm x ION-2-DISP__| Dilo2D volt o Alarm lo Alarm
1006 | Dalarm x ION-4-DISP__| Dilo4D volt o Alarm lo Alarm
1007 } Sorinkler x Pres 2 millivolt o Alarm lo Alarm
1008 Jkev postion level level + br all dual name label unit find zero zero data smooth mo m1 ave low med iah
1009 } COalarm Master Bedroom (A) X x CO-1-A-1-6_|CO1A millivolt 0 -18.99 100.6. -6.18| No Alarm lo Alarm o Alarm
COalarm X x CO-2-A-2-8 |CO2A millivolt 0 -52.2 120 505.41|No Alarm lo Alarm o Alarm
COalarm X x CO-3-A-3-3 |CO3A millivolt 0 -5.261 161.6 76.12| No Alarm lo Alarm o Alarm
COalarm Burn Room Bedroom (B) X x CO-1-A-1-17_|CO1B millivolt 0 34.37 140.1 -0.46| No Alarm lo Alarm o Alarm
COalarm X x CO-2-A-2-3 |CO2B millivolt 0 -47.77 99.59 500.93 | No Alarm lo Alarm o Alarm
COalarm X x CO-3-A-3-12 |CO3B millivolt 0 -2.07: 169.1 79.42| No Alarm lo Alarm o Alarm
COalarm Utility Hallway (C) x X x CO-1-A-1-9 _|CO1C millivolt 0 -22.5 180.9 -4.14| No Alarm lo Alarm o Alarm
COalarm x X x CO-2-A-2-12 |CO2C millivolt 0 -45.3 93.6 507.05| No Alarm lo Alarm o Alarm
COalarm x X x CO-3-A-3-6 |CO3C millivolt 0 -0.87: 172.9 71.92| No Alarm lo Alarm o Alarm
COalarm Hallway Outside Burn Room Bedroom (D) _|x X x CO-1-D-1-14 |CO1D millivolt 0 56.17. 110.1 -2.02| No Alarm lo Alarm o Alarm
|1 COalarm x X x C0O-2-D-2-9 |CO2D millivolt 0 -58.97 138 506.61|No Alarm lo Alarm o Alarm
|_1020 | COalarm x X x CO-3-D-3-7 |CO3D millivolt 0 -2.483 171.3 32.04|No Alarm lo Alarm o Alarm
021




Individual Alarms

L | B I T | 5| E | ] S| G| T I T K| [ M N | o | G| Q| R | S| T
022 [Test SDC3T 'Smolderina Chair in Living Room
3

C1024 | Time 1

1025 Jkev postion level level + br all dual ame label units ind zero zero data smooth m0 m1 m2 ave low mid high

71026 | Alarm Master Bedroom (A) x x ON-1-A-3-2_[lon1A vol CA 1 0 0 2.07 59 5607 5751 5901 7

1027 | Alarm x x ON-3-A-1-4-1lon3A millivolls CA 1 0 0 1.247 1706.6 5491 5667 5617 7

|_1028 | Alarm X x X ION-4-A-7B-1(| lon4A millivolts CA 1 0 2 2498 821.75 5717 5917 6103 7

71029 | Alarm x x PHOTO-1-A-5[PhotA millvolts CA 1 0 15661 7.8656 236.49 5473 5481 5533 7
Alarm X x X PHOTO-3-A-7.|Pho3A millivolts CA 1 0 1 -3.5051 15.301 59.5 941 5529 5585 7
Alarm x x ASPIRATED-1[ Asp1A millvolts CA 1 0 -1.303 2.0647 694.71 5189 5339 5413 7
Alarm Burn Room Bedroom (B) x x ON-1-BE-3-9 [lon1B vol CB 1 0 0 1.863 o7 5477 5477 5479 7
Alarm X x ION-3-BE-4-11]1on3B millivolt CB 1 0 0 1.299 1958.15 5867 6001 6147 7
Alarm x x x ON-4-BE-7B-{lon4B millvolt CB 1 0 2 1.506 673.59 5941 8103 8107 7
Alarm X x PHOTO-1-BE-|Pho1B millivolt CB 1 0 -3.9055 10.005 182.97 5501 5539 5555 7
Alarm x x x PHOTO-3-BE-|Pho38 millvolt CB 1 0 1 2.4159 12.874 9026 5531 5669 5587 7
Alarm Utilty Hallway (C) x x x ON-1-C- vol cC 1 0 0 095 6.16 5745 5071 6225 7
Alarm x x x ON-3-C- millivolt cC 1 0 0 984 1847.8 5125 5127 5129 7
Alarm x x x x ON-4-C-7B-6 [ londC millvolt cC 1 0 2 624 693.59 5011 5069 5079 7
Alarm x X x PHOTO-1-C-5|Pho1C millivolt CC 1 0 -2.2747 81775 288.93 4771 5061 5055 7
Alarm x x x x PHOTO-3-C-7|Pho3C millvolt cC 1 0 1 -1.8254 12,082 46.67 5025 5031 5035 7
Alarm x x x ASPIRATED-1[Asp1C millvolt cC 1 0 1.6726 21444 687.46 4501 4795 4835 7
Alarm Hallway Outside Burn Room Bedroom (D) _|x x x ON-1-D-3-8_[lon1D vol CD 1 0 0 1.823 6.13 507" 5001 5103 7
Alarm x x x ON-3-D-4-7_[lon3D millivolt CD 1 0 0 1.007 2103.35 539 5417 5465 7
Alarm x X x X ION-4-D-7B-4 | lon4D millivolt CD 1 0 2 2.926 758.78 547 5483 5501 7
Alarm x x x PHOTO-1-D-5[Pho1D millvolt CD 1 0 19634 6.8817 344.54 320 5513 5521 7
Alarm x x x x PHOTO-3-D-7|Pho3D millvolt CD 1 0 1 -2.408 112 7630 334 5281 5483 7
Alarm x x x ASPIRATED-1 Asp1D millvolt CD 1 0 0 17326 3.265 685.47 489 5123 5233 7

1049 ke postion level level + br all dual name label units from to

~1050 | Dalarm Livina Room (E) x PHOTO-2-DIS|DiPh2D volt 4243 4245

Z1051 | Dalarm x ION-2-DISP__|Dilo2D volt 4903 4905

—1052 | Dalarm x ION-4-DISP_| DilodD volt 4909 4911

71053 ] Sorinkler x Pres 2 millivoll 8101 8103

1054 Jkev postion level level + br all dual name label unif find zero zero data smooth m0 m1 ave low med high

1055 | COalarm | Master Bedroom (A) x x CO-1-A1-6_[CO1A millivolt 0 -18.99 1006 115 4611 5251 5807 7

1056 | COalarm x x CO-2A28 [CO2A millvolt 0 522 120 503.05 3557 4455 5561 7

[Z1057 | COalarm x x CO-3-A-33 [CO3A millvolt 0 -5.261 1616 57.96 7053 7143 7473 7

71056 | COalarm | Burn Room Bedroom (B) x x CO-1-A-1-17 |CO1B millvolt 0 34.37 140.1 -1.52 4075 4661 5925 7

[Z1059 | COalarm x x C0-2A23 |CO2B millvolt 0 4777 90.50 500.08 3195 4451 5583 7

[Z1060 | COalarm x x €0-3-A-3-12_|CO3B millvolt 0 2.07 160.1 78.43 7519 7735 7985 7

[Z1061 ] COalarm [ Utilty Hallway (C) x x x CO-1-A-1-8_[CO1C millvolt 0 225 180.9 045 4485 4485 5133 7

[C1062 | COalarm x x x €0-2-A-2-12_[C02C millvolt 0 -45.3 936 504.51 3773 4763 5009 7

[Z1063 | COalarm x x x €O-3-A-36_|CO3C millvolt 0 -0.87. 172.9 86.14 5757 6027 6507 7

71064 [#COalarm | Hallway Outside Burn Room Bedroom (D) | x x €O-1-D-1-14_[CO1D millvolt 0 56.17 110.1

21065 | COalarm x x x €0-2D2:9 _[C02D millvolt 0 -58.97 138 503.48 2845 3701 5361 8763

1066 | COalarm x x x €0-3:D-3-7_[CO3D millvolt 0 -2.483 1713 46.16 5991 6047 6529 8763

[Crosr




Individual Alarms

A B c_ | D E F G H T 7 K T M N 0 P Q R S T U v
1068 [Test SDC33 Flamina Chair in Livina Room
1069
70 Time 1

key postion level level + br all dual ame label units ind zero zero data smooth m0 m1 m2 ave low mid high

Alarm Master Bedroom (A) x x ON-1-A3-2 [lon1A vol CA 1 0 0 207 5.96 124 130 14 1.97 1.97]

Alarm x x ON-3-A-1-4-1]lon3A millivolts CA 1 0 0 1.247 1920.45 11 116 12 082 074

Alarm x x x ON-4-A-7B-1( londA millivolts CA 1 0 2 2.498 830.95 1 132 13 214 2.22)

Alarm x x PHOTO-1-A-5[Pho1A millivolts CA 1 0 15661 7.8556 287.91 1 184 20, 10.11 11.18]

Alarm x x x PHOTO-3-A-7/Pho3A millivolts CA 1 0 1 -3.5051 15.301 56.17 226[NoAlarm | No Alarm 0 [

Alarm x x ASPIRATED-1[Asp1A millivolts CA 1 0 -1.393 2.0647 690.35 1 208 133 13.01

Alarm Burn Room Bedroom (B) x x ON-1-BE-3-9 [lon1B vol CB 1 0 0 1.863 5.96 82 94 0.02 -0.01
1079 Alarm x x ON-3-BE-4-11lon38 millivolt CB 1 0 0 1.299 2054 11 112 114 0.51 35|
—1080 f Alarm x x x ON-4-BE7B-{londB millivolt CB 1 0 2 1.506 706.45 24 130 134 234 39|
—1081 fAlarm x x PHOTO-1-BE-|Pho1B millivolt CB 1 0 -3.9055 10.005 241.47 36 184 206 12.02 12.76)
1082 { Alarm x x x PHOTO-3-BE-| Pho3B millivolt CB 1 0 1 -2.4159 12.874 20.38 90[NoAlarm | No Alarm 0 ol
1083 f Alarm Utilty Hallway (C) x x x ON-1-C- vol cC 1 0 0 095 6.18 04 10 11 6.81 6.6|
1084 f Alarm x x x ION-3-C- millivolt cC 1 0 0 984 1730 8 8 9 37 4.27
1085 { Alarm x x x x ON-4-C-7B-6 [londC millivolt cC 1 0 2 624 663.77 8 8 8 .27 1.8
1086 f Alarm x x x PHOTO-1-C-5[Pho1C millivolt cC 1 0 22747 8.1775 348.48 14 15( 15 16.37 16.22)
1087 f Alarm x x x x PHOTO-3-C-7[Pho3C millivolt cC 1 0 1 -1.8254 12.032 67.42 19 20: 21 30.86 28.4)
1088 { Alarm x x x ASPIRATED-1]Asp1C millivolt cc 1 0 16726 2.1444 696.63 13 174 17 5.1 24.88
1089 f Alarm Hallway Outside Burn Room Bedroom (D) _|x x x ON-1-D-3-8[lon1D vol CD 1 0 0 1.823 5.94 8 4 104 1.79 1.91
—1000 fAlarm x x x ON-3-D-4-7 lon3D millivolt CD 1 0 0 1.007 21264 7 80 1.25 1.41
1091 fAlarm x x x x ON-4-D-7B4 [lon4D millivolt CD 1 0 2 2.926 699.68 8 84 1.51 1.66)
1002 { Alarm x x x PHOTO-1-D-5[Pho1D millivolt CD 1 0 19634 6.8817 415.74 12 1 146 1045 10.26)
1003 fAlarm x x x x PHOTO-3-D-7[Pho3D millivolt CD 1 0 1 -2.408 1.2 55.47 144 16( 172 154 15.16)
1004 { Alarm x x x ASPIRATED-1[Asp1D millivolt CD 1 0 0 17326 3.265 683.53 132 134 136 9.42 9.47]
|_1095 postion level level + br all dual name label units from to
1006 [ Dalarm Livina Room (E) x PHOTO-2-DIS| DiPh2D volt 104 106
1007 [ Dalarm x ION-2-DISP_|Dilo2D volt 18 20
1008 ] Dalarm x ION-4-DISP_|Dilo4D volt 20 22
1009 [ Sorinkler x Pres 2 millivolt NoAlarm | No Alarm

key postion level level + br all dual name label unif find zero zero data smooth m0 m1 ave low med igh

COalarm | Master Bedroom (A) x x CO-1-A-1-6[CO1A millivolt 0 -18.99 100.6 -6.54] No Alarm 0 Alarm o Alarm

COalarm x x CO-2-A-2-8 [CO2A millivolt 0 -52.2 120 510.79[No Alarm 0 Alarm 0 Alarm

COalarm x x CO-3-A-3-3 [CO3A millivolt 0 -5.261 161.6 52.27|No Alarm 0 Alarm 0 Alarm

COalarm | Burn Room Bedroom (B) x x CO-1-A-1-17_[CO1B millivolt 0 34.37 140.1 0.86]No Alarm 0 Alarm 0 Alarm

COalarm x x CO2-A2-3 [CO2B millivolt 0 47.77 99.59 504.43[No Alarm 0 Alarm 0 Alarm

COalarm x x CO-3-A-3-12 [CO3B millivolt 0 -2.07; 169.1 74.16[No Alarm 0 Alarm 0 Alarm

COalarm [ Utility Hallway (C) x x x CO-1-A-1-9_[COIC millivolt 0 22,5 180.9 -3.16] No Alarm 0 Alarm 0 Alarm

COalarm x x x CO-2-A-2-12 [CO2C millivolt 0 1 -45.31 936 51111 222[No Alarm 0 Alarm

COalarm x x x CO-3-A-36 [CO3C millivolt 0 0 0.87; 172.9 22.27|No Alarm o Alarm o Alarm

#COalarm | Hallway Outside Burn Room Bedroom (D) _|x x x CO-1-D-1-14 [CO1D millivolt 0 0 56.17 110.1

COalarm x x x CO-2:D-29 [CO2D millivolt 0 1 58,97 138 489.35 208[NoAlarm | No Alarm 232

COalarm x x x CO-3-D-37[CO3D millivolt 0 0 2.483 171.3 49.81[NoAlarm __ [NoAlarm __[No Alarm 232




Individual Alarms

A | B | C | D | E | F | G | H | [ | J | K | L | M | N | [ | P | Q | R | S | T | U
4 | Test SDC34 ‘Smoldering Chair in Living Room
Time 1
kev postion level level + br all dual ame label units ind zero zero data smooth mo m1 m2 ave low mid high
Alarm Master Bedroom (A) X x ON-1-A-3-2_|lon1A voll CA 1 0 0 2.07 6 0 920 3922 0: -8.57
Alarm X x ION-3-A-1-4-1|lon3A millivolts CA 1 0 0 1.247 1843.65 0 920 3920 0: -8.57
Alarm X x X ION-4-A-7B-1(| lon4A millivolts CA 1 0 2 2498 829.45 2 922| No Alarm 0: -11.19
Alarm X x PHOTO-1-A-5|Pho1A millivolts CA 1 0 -1.5661 7.8556 289.61 2 922 0: -11.19
Alarm X x X PHOTO-3-A-7.|Pho3A millivolts CA 1 0 1 -3.5051 15.301 50.96| No Alarm No Alarm No Alarm 0: 0
Alarm X x ASPIRATED-1| Asp1A millivolts CA 1 0 -1.393 2.0647 687.51 734 | No Alarm No Alarm 9: 0
Alarm Burn Room Bedroom (B) X x ION-1-BE-3-9 |lon1B voll CB 1 0 0 1.863 6.02 898 898 0: 0.78 0.
Alarm X x ION-3-BE-4-11]1on3B millivolt CB 1 0 0 1.299 2037.65 91 910 10 0: 2.18 0.
Alarm X x X ON-4-BE-7B-|lon4B millivolt CB 1 0 2 1.506 706.09 91 916 20 9. 275 4,
Alarm X x PHOTO-1-BE-|Pho1B millivolt CB 1 0 -3.9055 10.005 238.32 54; 908 08 0: 1.83 0.
Alarm X x X PHOTO-3-BE-| Pho3B millivolt CB 1 0 1 -2.4159 12.874 8.02 91 918 20 0: 5.4 4.
Alarm Utility Hallway (C) x X x ON-1-C-! voll CC 1 0 0 095 6.2 90 910 10 0: 15.08 15.
Alarm x X x ON-3-C- millivolt CC 1 0 0 984 1851.65| No Alarm No Alarm No Alarm 0: 0
Alarm x X x X ION-4-C-7B-6 | lon4C millivolt CC 1 0 2 624 663.83 3902 90 0: 1
Alarm x X x PHOTO-1-C-5[Pho1C millivolt CC 1 0 -2.2747 81775 351.31 3656 90 9. 1
Alarm x X x X PHOTO-3-C-7|Pho3C millivolt CC 1 0 -1.8254 12.032 72.92 24 90 0: 1
Alarm x X x ASPIRATED-1|Asp1C millivolt CC 1 0 -1.6726 2.1444 698.36 54( 87: 9: 7
Alarm Hallway Outside Burn Room Bedroom (D) | x X x ON-1-D-3-8 |lon1D. voll CD 1 0 0 1.823 5.97 0: 04 )4 0: 7.71
Alarm x X x ION-3-D-4-7 |lon3D. millivolt CD 1 0 0 1.007 2181.05 Ot 96 8 0: 3.39
Alarm x X x X ION-4-D-7B-4 | lon4D millivolt CD 1 0 2 2.926 732.72 0t 98 0 0: 4.25
Alarm x X x PHOTO-1-D-5/Pho1D millivolt CD 1 0 -1.9634 6.8817 417.61 1 96 6 0: 3.39
Alarm x X x X PHOTO-3-D-7|Pho3D millivolt CD 1 0 1 -2.408 11.2 81.09 571 64 0 0: 06
Alarm X X x ASPIRATED-1| Asp1D millivolt CD 1 0 0 -1.7326 3.265 691.59 53: 30 6 9: 0.67
postion level level + br all dual name label units from to
Dalarm Living Room (E) x PHOTO-2-DIS| DiPh2D volt 1666 1668
Dalarm x ION-2-DISP__| Dilo2D volt 3546 3548
Dalarm x ION-4-DISP__| Dilo4D volt 3710 3712
Sprinkler x Pres 2 millivolt No Alarm No Alarm
kev postion level level + br all dual name label unif find zero zero data smooth mo m1 ave low med iah
COalarm Master Bedroom (A) X x CO-1-A-1-6_|CO1A millivolt 0 -18.99 100.6. -4.79| No Alarm lo Alarm o Alarm 0:
COalarm X x CO-2-A-2-8 |CO2A millivolt 0 -52.2 120 508.93 3714|No Alarm o Alarm 0:
COalarm X x CO-3-A-3-3 |CO3A millivolt 0 -5.261 161.6 31.95|No Alarm lo Alarm o Alarm 0:
COalarm Burn Room Bedroom (B) X x CO-1-A-1-17_|CO1B millivolt 0 34.37 140.1 -0.96| No Alarm lo Alarm o Alarm 0:
COalarm X x CO-2-A-2-3 |CO2B millivolt 0 -47.77 99.59 500.79 3096 | No Alarm o Alarm 0:
COalarm X x CO-3-A-3-12 |CO3B millivolt 0 -2.07: 169.1 52.15| No Alarm lo Alarm o Alarm 0:
COalarm Utility Hallway (C) x X x CO-1-A-1-9 _|CO1C millivolt 0 -22.5 180.9 -4.16| No Alarm lo Alarm o Alarm 0:
COalarm x X x CO-2-A-2-12 |CO2C millivolt 0 -45.3 93.6 506.78 3908 | No Alarm o Alarm 0:
COalarm x X x CO-3-A-3-6 |CO3C millivolt 0 -0.87: 172.9 59.75| No Alarm lo Alarm o Alarm 0:
COalarm Hallway Outside Burn Room Bedroom (D) _|x X x CO-1-D-1-14 |CO1D millivolt 0 56.17. 110.1 -1.26| No Alarm lo Alarm o Alarm 0:
COalarm x X x C0O-2-D-2-9 |CO2D millivolt 0 1 -58.97 138 509.81 2744 3912 No Alarm 0:
COalarm x X x CO-3-D-3-7 |CO3D millivolt 0 0 -2.483 171.3 26.4|No Alarm No Alarm o Alarm 0:




Individual Alarms

| B I C D | E | F | G| I | T I I | K| [ | [ | N 0| P Q| R | T U v
1160 [ Test SDC35 Flamina Chair in Livina Room
61
62| Time 1
63 | kev postion level level + br all dual ame label units ind zero zero data smooth m0 m1 m2 ave low mid high
64 | Alarm Master Bedroom (A) x x ON-1-A3-2 [lon1A vol CA 1 0 0 207 6.02 3 138 4 14 238 224
65 | Alarm x x ON-3-A-1-4-1]lon3A millivolts CA 1 0 0 1.247 1937.8 2 126 2 14 1.23 1.25|
66 | Alarm x x x ON-4-A-7B-1( londA millivolts CA 1 0 2 2.498 830.65 3 138 4 14 2.38 2.24)
67| Alarm x x PHOTO-1-A-5[Pho1A millivolts CA 1 0 15661 7.8556 289.52 5 160 9 14 5.74 6.05
68 | Alarm x x x PHOTO-3-A-7/Pho3A millivolts CA 1 0 1 -3.5051 15.301 77.67[NoAlarm___[NoAlarm | No Alarm 14 0 [
1169 fAlarm x x ASPIRATED-1[Asp1A millivolts CA 1 0 1 -1.393 2.0647 695.98 204[No Alarm | No Alarm 14 0 ol
70 Alarm Burn Room Bedroom (B) x x ON-1-BE-3-9 [lon1B vol CB 1 0 0 1.863 6.03 8 92 14 017 012
Alarm x x ON-3-BE-4-11lon38 millivolt CB 1 0 0 1.299 2040.05 11 116 11 14 061 049
Alarm x x x ON-4-BE7B-{londB millivolt CB 1 0 2 1.506 702.82 12 132 13 14 2.56 24
Alarm X x PHOTO-1-BE-|Pho1B millivolt CB 1 0 -3.9055 10.005 241.55 13: 150 17: 14 5.57 4.92|
Alarm x x x PHOTO-3-BE-| Pho3B millivolt CB 1 0 -2.4159 12.874 43.52 1 186 204 14 12.48 13.39
Alarm Utility Hallway (C) X X X ON-1-C-: volt CC 1 0 0 095 6.23 1 120 124 14 7.47 7.47
Alarm x x x ION-3-C- millivolt cC 1 0 0 984 1841.9 8 0 %2 14 219 2.06
Alarm x x x x ON-4-C-7B-6 [londC millivolt cC 1 0 2 624 658.88 7 0 9 14 1.16 1.01
Alarm x X x PHOTO-1-C-5|Pho1C millivolt CC 1 0 -2.2747 81775 352.87 1 134 164 14 11.06 11.04.
Alarm x x x x PHOTO-3-C-7[Pho3C millivolt cC 1 0 -1.8254 12.032 47.47 14 186 186 14 30.02 30.54
Alarm x x x ASPIRATED-1]Asp1C millivolt cc 1 0 16726 2.1444 709.29 154 156 192 14 18.13 17.88)
Alarm Hallway Outside Burn Room Bedroom (D) _|x x x ON-1-D-3-8[lon1D vol CD 1 0 0 1.823 6.01 4 88 114 14 091 077
Alarm x x x ON-3-D-4-7 lon3D millivolt CD 1 0 0 1.007 22217 6 86 86 14 0.71 0.46
Alarm x x x x ON-4-D-7B4 [lon4D millivolt CD 1 0 2 2.926 716.45 8 94 94 14 1.61 1.76]
Alarm x x x PHOTO-1-D-5[Pho1D millivolt CD 1 0 19634 6.8817 417.5 120 142 150 14 11.23 11.84]
Alarm x x x x PHOTO-3-D-7[Pho3D millivolt CD 1 0 -2.408 1.2 78.59 4 154 158 14 13.9 14.77)
Alarm x x x ASPIRATED-1[Asp1D millivolt CD 1 0 17326 3.265 692.12 116 118 154 14 5.08 5.08
postion level level + br all dual name label units from to
Dalarm Livina Room (E) x PHOTO-2-DIS| DiPh2D volt 0 108
Dalarm x ION-2-DISP_|Dilo2D volt 2 22
Dalarm x ION-4-DISP_|Dilo4D volt 20 22
Sprinkler x Pres 2 millivolt NoAlarm | No Alarm
key postion level level + br all dual name label unif find zero zero data smooth m0 m1 ave low med igh
COalarm | Master Bedroom (A) x x CO-1-A-1-6[CO1A millivolt 0 -18.99 100.6 -5.03] No Alarm 0 Alarm o Alarm 14
COalarm x x CO-2-A-2-8 [CO2A millivolt 0 -52.2 120 506.15[No Alarm 0 Alarm 0 Alarm 14
COalarm x x CO-3-A-3-3 [CO3A millivolt 0 -5.261 161.6 5[ No Alarm 0 Alarm 0 Alarm 14
COalarm | Burn Room Bedroom (B) x x CO-1-A-1-17_[CO1B millivolt 0 34.37 140.1 3[No Alarm 0 Alarm 0 Alarm 14
COalarm x x CO2-A2-3 [CO2B millivolt 0 47.77 99.59 498.21[No Alarm 0 Alarm 0 Alarm 14
COalarm x x CO-3-A-3-12 [CO3B millivolt 0 -2.07; 169.1 63.65[ No Alarm 0 Alarm 0 Alarm 14
1199 COalarm [ Utility Hallwav (C) x x x CO-1-A-1-9_[COIC millivolt 0 22,5 180.9 -4.85] No Alarm 0 Alarm 0 Alarm 14
1200 COalarm x x x CO-2-A-2-12 [CO2C millivolt 0 1 -45.31 936 507.16 232|No Alarm 0 Alarm 14
1201 COalarm x x x CO-3-A-36 [CO3C millivolt 0 0 0.87; 172.9 42.09[No Alarm 0 Alarm 0 Alarm 14
1202 [ COalarm | Hallway Outside Burn Room Bedroom (D) _|x x x CO-1-D-1-14 [CO1D millivolt 0 0 56.17 110.1 -0.69] No Alarm 0 Alarm 0 Alarm 14
1203 ] COalarm x x x CO-2:D-29 [CO2D millivolt 0 1 58,97 138 508.54 216No Alarm 0 Alarm 14
COalarm x x x CO-3-D-37[CO3D millivolt 0 0 2.483 171.3 33.51No Alarm o Alarm o Alarm 14




Individual Alarms

A | B | C | D | E | F | G | H | T | J | K | T | M | N | 0 | P | Q | R | S | T | U
1206 | Test SDC36 Flamina Mattress in Bedroom (Burn Room Door Closed)

Time 1

kev postion Tevel level +br __all dual ame jabel units ind zero zero data | smooth mo m1 m2 ave Tow mid iah

Alarm Master Bedroom (A) x x ON-1-A-3-2_[lon1A vol CA 1 0 0 207 6.01]No Alarm o Alarm 0 Alarm 980 0

Alarm x x ON-3-A-1-4-1[Ion3A millivolts CA 1 0 0 1.247 1936.1 1052 No Alarm 0 Alarm 980 0

Alarm x x x ON-4-A-7B-1([londA millivolts CA 1 0 2 2.498 829,15 No Alarm 0 Alarm 0 Alarm 980 0

Alarm x x PHOTO-1-A-5[Pho1A millivolts CA 1 0 -1.5661 7.8556 287.16 1538 No Alarm 0 Alarm 980 0

Alarm x x x PHOTO-3-A-7[Pho3A millivolts CA 1 0 -3.5051 15.301 67.15 26 92| No Alarm 980 0.05

Alarm x x ASPIRATED-1[Asp1A millivolts CA 1 0 1 -1.393 2.0647 699.91 1736 No Alarm 0 Alarm 980 0

*Alarm Utility Hallway (C) x x x *ION-1-C-3-11[lon1C vol CC 1 0 0 0 2.095

Alarm x x x ON-3-C-4-10 [10n3C millivolt CC 1 0 1 0 0.984 18105 248 252 252 980 19

Alarm x x x x ON-4-C-7B-6 [1on4C millivolt CC 1 0 1 2 2,624 646.76 222 222 228 980 1.23
1219 | Alarm x x x PHOTO-1-C-5[Pho1C millivolt CC 1 0 1 2.2747 81775 354.18 266 [No Alarm 0 Alarm 980 0
1220 | Alarm x x x x PHOTO-3-C-7[Pho3C millivolt CC 1 0 1 -1.8254 12.032 57.87| No Alarm No Alarm 0 Alarm 980 0
1221 | Alarm x x x ASPIRATED-1]Asp1C millivolt CC 1 0 -1.6726 2.1444 700.83 260 [No Alarm 0 Alarm 980 0
1222 | Alarm Hallway Outside Burn Room Bedroom (D) _|x x x ON-1- vol CD 1 0 0 1.823 6 230 236 No Alarm 980 115
1223 | Alarm x x x ON-3- millivolt CD 1 0 0 1.007 224515 120 122 124 980 1.2
1224 | Alarm x x x x ON-4- millivolt CD 1 0 2 2.926 722.02 114 114 11 980 074
1225 | Alarm x x x PHOTO-1-D-5 millivolt CD 1 0 -1.9634 6.8817 41579 146 148 151 980 333
1226 | Alarm x x x x PHOTO-3-D-7| millivolt CD 1 0 -2.408 1.2 60.05 46 148 141 980 333
1227 | Alarm x x x ASPIRATED-1 millivolt CD 1 0 17326 3.265 694.81 144 148 18! 980 333
1228 | Alarm Living Room (E) x ION-1-BE-3-5 vol CE 1 0 0 1.827 6.04 208 214 21 980 074
1229 | Alarm x ION-3-BE-4-2 millivolt CE 1 0 0 1197 1904.75 156 160 164 980 023

*Alarm x x *ION-4-BE-7B millivolt CE 1 0 2 1.222

Alarm x PHOTO-1-BE| millivolt CE 1 0 2.1548 12.679 236.89 186 192 192 1980 059

*Alarm x x *PHOTO-3-BE| Pl millivolt CE 1 0 -1.5329 10.124

Alarm x ASPIRATED-1 millivolt CE 1 0 0 0 720,65 No Alarm No Alarm No Alarm 1980 0

postion Tevel level +br __all dual name units from to

Dalarm Front Bedroom (B) x PHOTO-2-DIS volt 7 72

Dalarm x x ION-2-DISP volt 3 38

Dalarm x x I0N-4-DISP volt 4: 44

Sprinkler x millivolt 12; 124

ev postion Tevel level +br __all dual name unif find zero zero data___|smooth mo m1 ave ow med iah

COalarm Master Bedroom (A) x x CO-1-A-1-6 millivolt 0 -18.99 100.6 ~4.03[No Alarm o Alarm 0 Alarm 980

COalarm x x CO-2-A2-8 millivolt 0 -52.2 120 505.83No Alarm 0 Alarm 0 Alarm 980

COalarm x x CO-3-A3-3 millivolt 0 -5.261 161.6 66.42[ No Alarm 0 Alarm 0 Alarm 980

COalarm Utility Hallway (C) x x x CO-1-A-1-9 millivolt 0 -22.58 180.9 -4.79[No Alarm 0 Alarm 0 Alarm 980

COalarm x x x CO-2-A2-12 millivolt 0 -45.38 936 504.43No Alarm 0 Alarm 0 Alarm 980

COalarm x x x CO-3-A3-6 millivolt 0 0.872 172.9 58] No Alarm o Alarm 0 Alarm 980

COalarm Hallway Outside Burn Room Bedroom (D) _|x x x C0-1-D-1-14 millivolt 0 1 56.17 110.1 05! 390 430[No Alarm 980

COalarm x x x C0-2D-29 millivolt 0 1 -58.97 138 506.0: 190 262 298 980

COalarm x x x Co-3 millivolt 0 1 -2.483 171.3 331 434]No Alarm No Alarm 980
1249 |*Coalarm | Livina Room (E) x CO-1 millivolt 0 0 56.17 110.1
1250 | COalarm x COo-2 millivolt 0 1 -58.97 138 505.89 294 332 404 1980
1251 | COalarm x co-3 millivolt 0 0 -2.483 171.3 31.18]No Alarm No Alarm No Alarm 1980
1252 |*note Alarm not in data

2




Individual Alarms

N | B | c__| D | E | F [ | H | T | J | K | T | M| N | o | P | Q| R | S | T
254 | Test SDC37 ‘Smoldering Matiress in Bedroom

1256 | Time 1

1257 | kev postion Tevel level +br __all dual ame jabel units ind zero zero data | smooth mo m1 m2 ave ow mid iah

1256 | Alarm Master Bedroom (A) x x ON-1-A-3-2_[lon1A vol CA 1 0 0 207 98] No Alarm o Alarm 0 Alarm 9

1259 | Alarm x x ON-3-A-1-4-1[Ion3A millivolts CA 1 0 0 1.247 1836.55| No Alarm 0 Alarm 0 Alarm 9

1260 | Alarm x x x ON-4-A-7B-1([londA millivolts CA 1 0 2 2.498 829.1]No Alarm 0 Alarm 0 Alarm 9

1261 | Alarm x x PHOTO-1-A-5[Pho1A millivolts CA 1 0 -1.5661 7.8556 290.92|No Alarm 0 Alarm 0 Alarm 9

1262 | Alarm x x x PHOTO-3-A-7[Pho3A millivolts CA 1 0 1 -3.5051 15.301 53.05[No Alarm 0 Alarm 0 Alarm 9

1263 | Alarm x x ASPIRATED-1[Asp1A millivolts CA 1 0 0 -1.393 2.0647 693.49No Alarm o Alarm 0 Alarm 9

1264 | *Alarm Utility Hallway (C) x x x *ION-1-C-3-11[lon1C vol CC 1 0 0 0 2.095

1265 | Alarm x x x ON-3-C-4-10 [10n3C millivolt CC 1 0 1 0 0.984 1787.85 1940[No Alarm | No Alarm 9

1266 | Alarm x x x x ON-4-C-7B-6 [1on4C millivolt CC 1 0 0 2 2,624 667.6 1932 93 193 9

1267 | Alarm x x x PHOTO-1-C-5[Pho1C millivolt CC 1 0 0 2.2747 81775 358.01 1936 93 193 9

12668 | Alarm x x x x PHOTO-3-C-7[Pho3C millivolt CC 1 0 1 -1.8254 12.032 41.41 1934 93 194: 9

1269 | Alarm x x x ASPIRATED-1]Asp1C millivolt CC 1 0 -1.6726 2.1444 700.02 1948 94, 194 9

70 | Alarm Hallway Outside Burn Room Bedroom (D) _|x x x ON-1- vol CD 1 0 0 1.823 597 1932 934 1934 9

Alarm x x x ON-3- millivolt CD 1 0 0 1.007 2101.35 1644 684 1746 9
Alarm x x x x ON-4- millivolt CD 1 0 2 2.926 717.15 163 772 1882 9
Alarm x x x PHOTO-1-D-5 millivolt CD 1 0 -1.9634 6.8817 41623 138 414 1458 9
Alarm x x x x PHOTO-3-D-7| millivolt CD 1 0 1 -2.408 1.2 42.03 141 438 1520 9
Alarm x x x ASPIRATED-1 millivolt CD 1 0 17326 3.265 691.71 138 426 1460 9
Alarm Living Room (E) x ION-1-BE-3-5 vol CE 1 0 0 1.827 595 1924 926 1928 9
Alarm x ION-3-BE-4-2 millivolt CE 1 0 0 1197 1874.7 1758 844 1892 9
*Alarm x x *ION-4-BE-7B millivolt CE 1 0 2 1.222

1279 | Alarm x PHOTO-1-BE| millivolt CE 1 0 2.1548 12.679 24337 1436 1480 1550 1982

1280 | *Alarm x x *PHOTO-3-BE| Pl millivolt CE 1 0 -1.5329 10.124

1281 | Alarm x ASPIRATED-1 millivolt CE 1 0 0 0 732.4|NoAlarm __[NoAlarm | No Alarm 1982

1282 | kev postion Tevel level +br __all dual name units from to

1283 | Dalarm Front Bedroom (B) x x PHOTO-2-DIS volt 1630 1632

1284 | Dalarm x x ION-2-DISP volt 1744 1746

1285 | Dalarm x x I0N-4-DISP volt 1734 1736

| 1286 | Sprinkler x millivolt NoAlarm _[No Alarm

1287 | kev postion Tevel level +br __all dual name unif find zero zero data___|smooth mo m1 ave ow med iah

1288 | COalarm Master Bedroom (A) x x CO-1-A-1-6 millivolt 0 -18.99 100.6 -6.39] No Alarm o Alarm 0 Alarm 9

1289 | COalarm x x CO-2-A2-8 millivolt 0 -52.2 120 504.99| No Alarm 0 Alarm 0 Alarm 9

1290 | COalarm x x CO-3-A3-3 millivolt 0 -5.261 161.6 52.19] No Alarm 0 Alarm 0 Alarm 9

1291 | COalarm Utility Hallway (C) x x x CO-1-A-1-9 millivolt 0 -22.58 180.9 -4.17|No Alarm 0 Alarm 0 Alarm 9

1292 | COalarm x x x CO-2-A2-12 millivolt 0 -45.38 936 503.14] No Alarm 0 Alarm 0 Alarm 9

1293 | COalarm x x x CO-3-A3-6 millivolt 0 0.872 172.9 43,92 No Alarm o Alarm 0 Alarm 9

1294 | #COalarm | Hallway Outside Burn Room Bedroom (D) |x x x C0-1-D-1-14 millivolt 0 56.17 110.1

1295 | COalarm x x x C0-2D-29 millivolt 0 1 -58.97 138 505.67 1790 1946 No Alarm 1982

1296 | COalarm x x x Co-3 millivolt 0 0 -2.483 171.3 57.21|NoAlarm __[NoAlarm | No Alarm 1982

1297 |*Coalarm | Livina Room (E) x CO-1 millivolt 0 0 56.17 110.1

1298 | COalarm x COo-2 millivolt 0 1 -58.97 138 50557 1978[No Alarm | No Alarm 1982

1299 | COalarm x co-3 millivolt 0 0 -2.483 171.3 2384[NoAlarm __ [No Alarm | No Alarm 1982

1300 |*note Alarm not in data

01




Individual Alarms

A | B | C | D | E | F | G | H | T | J | K | T | M | N | 0 | P | Q | R | S | T | U | Vv
302 [ Test SDC38 Flamina Mattress in Bedroom
1304 | Time 1
1305 | kev postion Tevel level +br [l dual ame units ind zero zero data | smooth mo m1 m2 ave Tow mid high
1306 | Alarm Master Bedroom (A) x x ON-1-A-3-2 vol CA 1 0 0 207 5.96 43 145 47 13 218 221
1307 | Alarm x x ON-3-A-1-4-1 millivolts CA 1 0 0 1.247 1913.35 43 143 43 13 1.79 1.71
1308 | Alarm x x x ON-4-A-7B-1( millivolts CA 1 0 2 2.498 847.25 43 149 49 13 2.93 2.83
1309 | Alarm x x PHOTO-1-A5 millivolts CA 1 0 -1.5661 7.8556 285.23 57 171 85 13 6.65 7.14
Alarm x x x PHOTO-3-A-7) millivolts CA 1 0 1 -3.5051 15.301 80.58 249 No Alarm No Alarm 13 0 0
Alarm x x ASPIRATED-1 millivolts CA 1 0 -1.393 2.0647 682.94 177 177 179 13 714 6.09
*Alarm Utility Hallway (C) X x x *ION-1-C-3-11 vol CC 1 0 0 2.095
Alarm x x x ON-3-C-4-10 millivolt CC 1 0 0 0.984 17482 17 119 119 13 393 468
Alarm x x x x ON-4-C-7B-6 millivolt CC 1 0 2 2,624 684.73 113 119 119 13 3.93 4.68
Alarm x x x PHOTO-1-C-5 millivolt CC 1 0 2.2747 81775 358.66 21 133 141 13 .16 9.91
Alarm x x x x PHOTO-3-C-7| millivolt CC 1 0 1 -1.8254 12.032 47.69 59 167 173 13 6.6 2591
Alarm x x x ASPIRATED-1 millivolt CC 1 0 0 -1.6726 2.1444 707.4 21 141 175 13 12.58 123
Alarm Living Room (E) x ION-1-BE-3-5 vol CE 1 0 0 0 1.827 5.96 05 113 17 13 .18 1.93)
1319 | Alarm x ION-3-BE-4-2 millivolt CE 1 0 1 0 1197 1899.15 67 73 79 13 .24 0.13
1320 | *Alarm x x *ION-4-BE-7B millivolt CE 1 0 2 1.222
1321 | Alarm x PHOTO-1-BE| millivolt CE 1 0 2.1548 12.679 236.84 101 111 17 1213 1.95 1.93
1322 | *Alarm x x *PHOTO-3-BE millivolt CE 1 0 -1.5329 10.124
1323 | Alarm x ASPIRATED-1 millivolt CE 1 0 0 0 73125 No Alarm No Alarm No Alarm 1213 0 0
1324 | ke postion Tevel level +br __all dual ame units from to
1325 | Dalarm Front Bedroom (B) x x PHOTO-2-B-D volt 9 5
1326 | Dalarm x x ON-2-B-DISP. volt 37 9
1327 | Dalarm x x ON-4-B-DISP. volt 35 7
1328 | Dalarm Hallway Outside Front Bedroom (D) X x x PHOTO-2-D-D volt 103 105
1329 | Dalarm x x x ON-2-D-DISP) volt 43 45
r x x x ON-4-D-DISP| volt 45 47
Sprinkler x millivolt 137 139
kev postion Tevel level +br __all dual name unif find zero zero data___|smooth mo m1 ave ow med iah
COalarm Master Bedroom (A) x x CO-1-A-1-6 millivolt 0 -18.99 100.6 -5.46[ No Alarm o Alarm 0 Alarm 13
COalarm x x CO-2-A2-8 millivolt 0 -52.2 120 504.3] No Alarm 0 Alarm 0 Alarm 13
COalarm x x CO-3-A3-3 millivolt 0 -5.261 161.6 60.14] No Alarm 0 Alarm 0 Alarm 13
COalarm Utility Hallway (C) x x x CO-1-A-1-9 millivolt 0 -22.58 180.9 -4.05[No Alarm 0 Alarm 0 Alarm 13
COalarm x x x CO-2-A2-12 millivolt 0 1 -45.38 936 504.51 207 [No Alarm 0 Alarm 13
COalarm x x x CO-3-A3-6 millivolt 0 0 0.872 172.9 35.95[ No Alarm o Alarm 0 Alarm 13
*COalarm | Living Room (E) x CO-1-E-1-16 millivolt 0 0 56.17 110.1
COalarm x CO-2E2:6 millivolt 0 1 -58.97 138 506.4 199 231|No Alarm 1213
COalarm x CO-3-E-3-11 millivolt 0 0 -2.483 171.3 47.18]No Alarm No Alarm No Alarm 1213
“note Alarm not in data




Individual Alarms

| B I C D | G| H T 7 K T M N P Q R S
1344 [Test SDC39 Flamina Matiress in Bedroom
Time
key postion level level + br all dual ame units ind zero zero data smooth m0 m1 m2 ave low mid igh
Alarm Master Bedroom (A) x x ON-1-A-3-2 vol CA 1 0 0 207 0 Alarm 0 Alarm o Alarm 1 0
1349 Alarm x x ON-3-A-1-4-1 millivolts CA 1 0 0 1.247 1817.55 [ No Alarm 0 Alarm 0 Alarm 1 0
1350 {Alarm x x x ON-4-A7B-1( millivolts CA 1 0 2 2.498 841.95[No Alarm 0 Alarm 0 Alarm 1 0
1351 fAlarm x x PHOTO-1-A5 millivolts CA 1 0 15661 7.8556 293.02[No Alarm 0 Alarm 0 Alarm 1 0
|_1352 | Alarm X x X PHOTO-3-A-7, millivolts CA 1 0 1 -3.5051 15.301 66.03| No Alarm lo Alarm o Alarm 1 0
1353 Alarm x x ASPIRATED-1 millivolts CA 1 0 0 -1.393 2.0647 688.96 [ No Alarm o Alarm o Alarm 1 0
1354 [*Alarm Utilty Hallway (C) x x x “ION-1-C-3-11 vol cC 1 0 0 0 2.095
1355 [ Alarm x x x ON-3-C-4-10 millivolt cC 1 0 1 0 0.984 1990.25 112 112 114 1 393 382
|_1356 | Alarm x X x X ION-4-C-7B-6 millivolt CC 1 0 1 2 2624 656.17 110 110 14 1 3.21 3.01
1357 { Alarm x x x PHOTO-1-C5| millivolt cC 1 0 1 22747 8.1775 357.32 130[NoAlarm | No Alarm 1 0 [
1358 { Alarm x x x x PHOTO-3-C7| millivolt cC 1 0 1 -1.8254 12.032 78.39[NoAlarm ___[NoAlarm | No Alarm 1 0 ol
1359 {Alarm x x x ASPIRATED-1 millivolt cC 1 0 1 16726 2.1444 700.41[NoAlarm __[No Alarm | No Alarm 1 0 0|
1360 {Alarm Livina Room (E) x I0N-1-BE-3-5 vol CE 1 0 1 0 1.827 597 102 106 108 1 215 1.83]
1361 fAlarm x 10N-3-BE-4-2 millivolt CE 1 0 1 0 1197 1822.65 66 66 70 1 012 0.16
1362 [ *Alarm x x “ION-4-BE-7B. millivolt CE 1 0 0 2 1.222
1363 Alarm x PHOTO-1-BE-| millivolt CE 1 0 1 21548 12.679 242.95 106 120 128 132 541 5.1
1364 [*Alarm x x “PHOTO-3-BE| millivolt CE 1 0 0 15320 10.124
1365 [ Alarm x ASPIRATED-1 millivolt CE 1 0 [ 0 [ 7263[NoAlarm __[NoAlarm | No Alarm 132 0 [
|_1366 | ke postion level level + br all dual ame units from to
1367 Dalarm Front Bedroom (B) x x PHOTO-2.B-D volt 0
1368 Dalarm x x ON-2-B-DISP volt 4
1369 [ Dalarm x x ON-4-B-DISP volt 4
70| Dalarm Hallway Outside Front Bedroom (D) x x x PHOTO-2-D-D volt 1 102
Dalarm x x x ON-2-D-DISP| volt 8
jarm x x x ON-4-D-DISP| volt 4; 44
Sprinkler x millivolt 124 126
key postion level level + br all dual name unif find zero zero data smooth m0 m1 ave low med igh
COalarm Master Bedroom (A) x x CO-1-A-1-6 millivolt 0 -18.99 100.6 -2.09] No Alarm 0 Alarm o Alarm 1
COalarm x x CO2-A2-8 millivolt 0 -52.2 120 505.31[No Alarm 0 Alarm 0 Alarm 1
COalarm x x CO-3-A-3-3 millivolt 0 -5.261 161.6 22.68[No Alarm 0 Alarm 0 Alarm 1
COalarm Utilty Hallway (C) x x x CO-1-A-1-9 millivolt 0 22.58 180.9 -6.97| No Alarm 0 Alarm 0 Alarm 1
1379 COalarm x x x CO2-A2-12 millivolt 0 -45.38 936 505.55 No Alarm 0 Alarm 0 Alarm 1
1380 ] COalarm x x x CO-3-A-36 millivolt 0 0872 172.9 70.82[No Alarm o Alarm o Alarm 1
1381 ]*Coalarm [ Livina Room (E) x CO-1-E-1-16 millivolt 0 56.17 110.1
1382 COalarm x CO2-E-2:6 millivolt 0 58,97 138 50561|NoAlarm __[NoAlarm | No Alarm 132
1383 ] COalarm x CO-3-E-3-11 millivolt 0 2.483 171.3 38.1[NoAlarm __[No Alarm | No Alarm 132
1384 | *note Alarm not in data




Individual Alarms

| B I c_ | D | E | F | G| I | T I I | K| [ | [ | N 0| P Q| R | T
386 [ Test SDC40 ‘Smoldering Mattress in Bedroom
1388 [ Time 1
1389 Jkev postion level level + br all dual ame label units ind zero zero data smooth m0 m1 m2 ave low mid igh
1390 Alarm Master Bedroom (A) x x ON-1-A3-2 [lon1A vol CA 1 0 0 207 5.99] No Alarm 0 Alarm o Alarm 37 0
1391 fAlarm x x ON-3-A-1-4-1]lon3A millivolts CA 1 0 0 1.247 1874.05[No Alarm 0 Alarm 0 Alarm 37 0
1392 { Alarm x x x ON-4-A-7B-1( londA millivolts CA 1 0 2 2.498 47.8] No Alarm 0 Alarm 0 Alarm 37 0
1393 fAlarm x x PHOTO-1-A-5[Pho1A millivolts CA 1 0 15661 7.8556 280.85[No Alarm 0 Alarm 0 Alarm 37 0
1394 { Alarm x x x PHOTO-3-A-7/Pho3A millivolts CA 1 0 1 -3.5051 15.301 4.43] No Alarm 0 Alarm 0 Alarm 37 0
1395 { Alarm x x ASPIRATED-1[Asp1A millivolts CA 1 0 -1.393 2.0647 685.53 [ No Alarm 0 Alarm 0 Alarm 37 0
1396 { Alarm Utilty Hallway (C) x x x ON-1-C-3- vol cC 1 0 0 2.095 5.95( No Alarm 0 Alarm 0 Alarm 37 0
1397 { Alarm x x x millivolt cC 1 0 0 0.984 1890.85[No Alarm 0 Alarm 0 Alarm 37 0
1398 { Alarm x x x x millivolt cC 1 0 2 2624 658.88 [ No Alarm 0 Alarm 0 Alarm 37 0
|_1399 | Alarm x X x PHOTO-1-C-5|Pho1C millivolt CC 1 0 -2.2747 81775 359.1| No Alarm lo Alarm o Alarm 37 0
1400 Alarm x x x x PHOTO-3-C-7[Pho3C millivolt cC 1 0 1 -1.8254 12.032 63.4] No Alarm 0 Alarm 0 Alarm 37 0
1201 { Alarm x x x ASPIRATED-1]Asp1C millivolt cC 1 0 0 16726 2.1444 701.24[No Alarm 0 Alarm 0 Alarm 37 0
1202 { Alarm Hallway Outside Burn Room Bedroom (D) _|x x x ON-1- vol CD 1 0 0 0 1.823 5.98] No Alarm 0 Alarm 0 Alarm 37 0
1203 f Alarm x x x ON-3- millivolt CD 1 0 1 0 1.007 491.29[No Alarm 0 Alarm 0 Alarm 37 0
1204 { Alarm x x x x ON-4- millivolt CD 1 0 0 2 2.926 751 No Alarm 0 Alarm 0 Alarm 37 0
1205 { Alarm x x x PHOTO-1-D-5| millivolt CD 1 0 0 -1.9634 6.8817 -156.48 [ No Alarm o Alarm o Alarm 37 0
1206  Alarm x x x x PHOTO-3-D-7| millivolt CD 1 0 1 -2.408 1.2 103.77 2506 2552 2566 37
1207 { Alarm x x x ASPIRATED-1 millivolt CD 1 0 1 17326 3.265 696.77 2478 2572 2626 37
1208 { Alarm Livina Room (E) x I0N-1-BE-3-5 vol CE 1 0 0 1.827 595[NoAlarm __|[NoAlarm | No Alarm 37
1200 f Alarm x 10N-3-BE-4-2 millivolt CE 1 0 0 1197 1777.35[NoAlarm [ No Alarm | No Alarm 37
“Alarm x x “ION-4-BE-7B. millivolt CE 1 0 2 1.222
Alarm x PHOTO-1-BE-| millivolt CE 1 0 21548 12.679 236.28 2548 2686 2720 3372
“Alarm x x “PHOTO-3-BE| P millivolt CE 1 0 15320 10.124
Alarm x ASPIRATED-1 millivolt CE 1 0 0 [ 72865[NoAlarm ___[No Alarm | No Alarm 3372
eV postion level level + br all dual name units from to
Dalarm Front Bedroom (B) x x PHOTO-2-8-D) volt 2568 2570
Dalarm x x 10N-2-B-DISP. volt NoAlarm | No Alarm
Dalarm x x 10N-4-B-DISP. volt NoAlarm | No Alarm
Sprinkler x millivolt NoAlarm | No Alarm
|1 key postion level level + br all dual name unif find zero zero data smooth m0 m1 ave low med igh
1420 COalarm | Master Bedroom (A) x x CO-1-A-1-6 millivolt 0 -18.99 100.6 ~4.29] No Alarm 0 Alarm o Alarm 37
1221 COalarm x x CO2-A2-8 millivolt 0 -52.2 120 505,66 [ No Alarm 0 Alarm 0 Alarm 37
1222 ] COalarm x x CO-3-A-3-3 millivolt 0 -5.261 161.6 43.52[No Alarm 0 Alarm 0 Alarm 37
1223 COalarm | Utility Hallway (C) x x x CO-1-A-1-9 millivolt 0 22.58 180.9 -7.28] No Alarm 0 Alarm 0 Alarm 37
1224 ] COalarm x x x CO2-A2-12 millivolt 0 -45.38 936 502.41[No Alarm 0 Alarm 0 Alarm 37
1425 COalarm x x x CO-3-A-36 millivolt 0 0872 172.9 52.52[ No Alarm o Alarm o Alarm 37
|_1426 | #Coalarm Hallway Outside Burn Room Bedroom (D) X X X CO-1-D-1-14 millivolt 0 56.17 110.1
1227 | COalarm x x x CO-2-D-2.9 millivolt 0 58,97 138 0.03[NoAlarm ___[NoAlarm | No Alarm 3372
|_1428 |#COalarm X X X CO-3- millivolt 0 -2.483 171.3
|_1429 | “COalarm Living Room (E) X CO-1 millivolt 0 56.17 110.1
430 | COalarm x CO-2 millivolt 0 58,97 138 500.6[NoAlarm __[NoAlarm | No Alarm 3372
431 | COalarm x CO-3. millivolt 0 2.483 171.3 27.72[NoAlarm___[NoAlarm [ No Alarm 3372
432 | *note Alarm not in data
%




Individual Alarms

A B C D G| H T J K [ N | P Q| R | S
Test SDCAT Vegetable Oil on Kilchen Stove
Time
kev. postion level level + br all dual ame label units ind zero zero data smooth m0 m1 m2 ave low mid high
Alarm Master Bedroom (A) x x ON-1-A-3-2_[lon1A vol CA 1 0 0 207 598 660 842 97 5 141 1.54
Alarm x X ON-3-A-1-4-1lon3A. millivolls CA 1 0 0 1.247 1929.1 246 274 35 5 43 037
Alarm x X x ON-4-A-7B-1( londA. millivolts CA 1 0 2 2.498 50.6 482 678 82 5 25 1.16
Alarm X x PHOTO-1-A-5|Pho1A millivolts CA 1 0 -1.5661 7.8556 289.71 794 858 93 5 47 1.54
Alarm X x X PHOTO-3-A-7.|Pho3A millivolts CA 1 0 1 -3.5051 15.301 1.15 91 924 94: 5 .63 1.58
Alarm x X ASPIRATED-1[ Asp1A millivolts CA 1 0 -1.393 2.0647 695.62 79 831 4 5 49 1.48
Alarm Burn Room Bedroom (B) x X ON-1-BE-3-9 [lon1B vol CB 1 0 0 1.863 6.2 62 78; 4 5 38 1.34
Alarm x X ON-3-BE-4-11lon3B millivoll CB 1 0 0 1.299 2287.55 17. 17 2 5 03 034
Alarm X x X ION-4-BE-7B-1{lon4B millivolt CB 1 0 2 1.506 695.61 73! 90( 1220 5 1.54 1.61
Alarm x X PHOTO-1-BE-[Pho1B millivolt CB 1 0 -3.9055 10.005 4229 74 77: 58 5 1.33 1.34
Alarm x X x PHOTO-3-BE-[Pho3B millvolt CB 1 0 1 -2.4159 12.874 3595 88 90 910 B 154 1.61
1449 | *Alarm Hallway Outside Burn Room Bedroom (D) _|x x X “ION-1-D-3-8 [Ion1D vol CE 1 0 0 1.823
1450 | Alarm X x X ON-3-D-4-7_|lon3D. millivoll CE 1 0 0 1,007 1986.75 286 298 32 5 496 53
1451 | Alarm X x X x ON-4-D-7B-4 [londD. millivolt CE 1 0 2 2.926 726,01 172 220 60 5 419 414
1452 | Alarm X x X PHOTO-1-D-5[Pho1D millivolt CE 1 0 -1.9634 6.8817 241.29 786 876 91 5 7.16 7.26
1453 | Alarm X x X x PHOTO-3-D-7[Pho3D millivolt CE 1 0 -2.408 112 63.87 44 738 73 5 6.66 6.88
1454 | Alarm X x x ASPIRATED-1[Asp1D millivolt CE 1 0 1.7326 3.265 687.66 638 712 75 B 6.74 6.7
1455 ke postion level level + br all dual ame label units from to
1456 | Dalarm Back Door Hallway (C) x x x PHOTO-2-C-C[ DiPh2C volt 640 642
1457 | Dalarm X x X ON-2-C-DISP/ Dilo2C volt 134 136
1458 | Dalarm X x X ON-4-C-DISP/ DiloaC volt 22 230
1459 | Dalarm Bedroom #3 (E) x X PHOTO-2-E-D| DiPh2D volt 70 704
1460 | Dalarm x X ON-2-E-DISP|Dilo2D volt 16 168
1461 | Dalarm x X ON-4-E-DISP| Dilo4D volt 61 614
1462 | Sorinkler x Pres 3 millivoll 126 1262
|_1463 |kev postion level level + br all dual name label unif find zero zero data smooth m0 m1 ave low med high
1464 | COalarm | Master Bedroom (A) x x CO-1-A1-6_|CO1A millivolt 0 -18.99 100.6 7.76 1360 1696 [ No Alarm 5
1465 | COalarm x X CO-2A-28 [CO2A millivolt 0 522 120 484.64 174 1396 1680 5
1466 | COalarm x X CO-3-A33 [CO3A millivolt 0 -5.261 1616 52.42[NoAlarm___|No Alarm___| No Alarm 5
1467 COalarm | Burn Room Bedroom (B) x X CO-1-B-1-17_|CO1B millivolt 0 34.37 140.1 15 1 1360 1 5
1468 | COalarm x X C0-2B-23 [CO2B millivolt 0 4777 9950 4873 1264 1308 1604 5
1469 | COalarm x X €0-3-B-3-12 |CO3B millivolt 0 2,07 169.1 8.7[NoAlarm __|[NoAlarm | No Alarm 5
70| Coalarm Uity Hallway (C) X x X CO-1-C-1:9_[co1C millivolt 0 225 180.9 -0.62[No Alarm ___|No Alarm | No Alarm 5
COalarm X x X €0-2.C-2-12 [C02C millivolt 0 453 936 -695.08|NoAlarm | No Alarm | No Alarm B
#COalarm x x x €O-3-C-36_[CO3C millivolt 0 -0.87 172.9
#COalarm | Hallway Outside Burn Room Bedroom (D) _|x x X €O-1-D-1-14_|CO1D millivolt 0 56.17 110.1
COalarm X x X C0-2D29 |CO2D millivolt 0 -58.97 138 493.66 174 1348 1542 2054
COalarm X x X €0-3D-37_|CO3D millivolt 0 -2.483 1713 447[NoAlarm___[NoAlarm | No Alarm 2054
*note Alarm not in data
STOP




Calculated Times to Untenable Conditions



Tenability Times

A B C D E F G H | J K L M N (0]
1 3 4 5 6 7 9 10 1 12 13 14
2
3
4
5 |Test SDCo01 Smoldering Chair in Living Room
6
7__|Time
8
9 |ISO Gas FED =0.3
10 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
11 _|Master Bedroom (A) FEDG GASA 3 0.070961 0.06| GASA 1 | 0.008282 - - 0.238 4447|(1SO Gas) 6277 | (Smoke)
12__|Utility Hallway (C) FEDG GASC_3 0.066902 0.06/ GASC_1 | 0.000505 - - 0.256
13 _|Front Door Hallway (F) FEDG GASF 3 0.064811 0.06| GASF 1 0 - - 0.065
14 __|Burn Room (BEK) FEDG GASB_3 1.0265 0.06| GASB_1 | 0.076412 - - 4447 0.300
15
16 _|NIST Gas FED = 0.3
17 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
18 |Master Bedroom (A) FEDGN GASA_3 0.070961 0.06/ GASA 1 | 0.008282 - - 0.000
19 | Utility Hallway (C) FEDGN GASC 3 0.066902 0.06| GASC_1 | 0.000505 - - 0.000
20 __|Front Door Hallway (F) FEDGN GASF_3 0.064811 0.06| GASF_1 0 - - 0.000
21 _|Burn Room (BEK) FEDGN GASB_3 1.0265 0.06| GASB 1 | 0.076412 - - 0.000
22
23 |1SO Convected Heat = 0.3
24 Temperature ASET Final Value
25 |Master Bedroom (A) FEDH TCA 4 0.145
26__|Burn Room Bedroom (B) FEDH TCB_4 0.177
27__|Utility Hallway (C) FEDH TCC 4 0.155
28 |Hallway Outside Burn Room Bedroom (D) FEDH TCD_ 4 0.162
29 |Living Room (E) FEDH TCE_4 0.172
30__|Front Door Hallway (F) FEDH TCF_4 0.171
31 __|Closed Bedroom (G) FEDH TCG 0.114
32
33 |Smoke Obscuration = 0.25 m-1
34 oD ASET Final Value
35__|Master Bedroom (A) Smoke SMA 4 6277 0.255
36__|Burn Room Bedroom (B) Smoke SMB_4 0.127
37__|Utility Hallway (C) Smoke SMC 4 5397 0.250
38 |Hallway Outside Burn Room Bedroom (D) Smoke SMD_4 0.078
39 |Living Room (E) Smoke SME_4 6172 0.267
40 __|Front Door Hallway (F) Smoke SMF_4 6012 0.257
41 |Closed Bedroom (G) Smoke SMG 0.000

42




Tenability Times

A | B ] C | b | E F G H [ K L M N | o ]
43 |Test SDC02 Flaming Chair in Living Room
44
45 |Time 1
46
47 |ISO Gas FED =0.3
48 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
49 |Master Bedroom (A) FEDG GASA 3 0.061349 0.06| GASA 1 0 - 0.003 178|(Smoke) 196/ (Smoke)
50 | Utility Hallway (C) FEDG GASC_3 0.066478 0.06| GASC_1 0.00011 - 0.007
51 _|Front Door Hallway (F) FEDG GASF 3 0.058458 0.06| GASF 1 0.06285 - 0.011
52__|Burn Room (BEK) FEDG GASB_3 1.0182 0.06| GASB_1 | 0.000561 - 0.029
53
54 |NIST Gas FED =0.3
55 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
56__|Master Bedroom (A) FEDGN GASA_3 0.061349 0.06| GASA 1 0 - 0.000
57 _|Utility Hallway (C) FEDGN GASC 3 0.066478 0.06| GASC 1 0.00011 - 0.000
58 _|Front Door Hallway (F) FEDGN GASF_3 0.058458 0.06| GASF_1 0.06285 - 0.000
59 |Burn Room (BEK) FEDGN GASB_3 1.0182 0.06| GASB 1 | 0.000561 - 0.000
60
61 |ISO Convected Heat = 0.3
62 Temperature ASET Final Value
63 _|Master Bedroom (A) FEDH TCA 4 0.012
64 |Burn Room Bedroom (B) FEDH TCB_4 0.014
65 | Utility Hallway (C) FEDH TCC 4 0.021
66 |Hallway Outside Burn Room Bedroom (D) FEDH TCD_ 4 0.022
67 _|Living Room (E) FEDH TCE_4 0.041
68 |Front Door Hallway (F) FEDH TCF_4 0.040
69 |Closed Bedroom (G) FEDH TCG 0.003
70
71 |Smoke Obscuration = 0.25 m-1
72 oD ASET Final Value
73 _|Master Bedroom (A) Smoke SMA 4 196 0.280
74 _|Burn Room Bedroom (B) Smoke SMB_4 220 0.254
75 | Utility Hallway (C) Smoke SMC 4 186 0.255
76 __|Hallway Outside Burn Room Bedroom (D) Smoke SMD_4 178 0.277
77 _|Living Room (E)
78 _|Front Door Hallway (F) Smoke SMF_4 230 0.261
79 |Closed Bedroom (G) Smoke SMG 0.007
80




Tenability Times

A | B ] C | b | E T °F G H [ K L M N | o ]
81 |Test SDCo04 Smoldering Mattress in Bedroom
82
83 |Time 1
84
85 |I1SO Gas FED =0.3
86 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
87 |Master Bedroom (A) GASA 3 0.032135 0.04| GASA 1 | 0.005538 - - 3383 |(Smoke) 3443 |(Smoke)
88 | Utility Hallway (C) FEDG GASC_3 0.043681 0.04| GASC_1 | 2.55E-05 - - 0.073
89 _|Front Door Hallway (F) FEDG GASF 3 0.30282 0.04| GASF 1 0 - - 0.000
90 _|Burn Room (BEK) FEDG GASB_3 0.27086 0.04| GASB_1 0 - - 0.032
91
92 |NIST Gas FED =0.3
93 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
94 |Master Bedroom (A) GASA_3 0.032135 0.04| GASA 1 | 0.005538 - -
95 | Utility Hallway (C) FEDGN GASC 3 0.043681 0.04| GASC_1 | 2.55E-05 - - 0.066
96 __|Front Door Hallway (F) FEDGN GASF_3 0.30282 0.04| GASF_1 0 - - 0.000
97__|Burn Room (BEK) FEDGN GASB_3 0.27086 0.04| GASB 1 0 - - 0.000
98
99 |ISO Convected Heat = 0.3
100 Temperature ASET Final Value
101 _|Master Bedroom (A) FEDH TCA 4 0.090
102_|Burn Room Bedroom (B) FEDH TCB_4 0.099
103 _|Utility Hallway (C) FEDH TCC 4 0.078
104 |Hallway Outside Burn Room Bedroom (D) FEDH TCD_ 4 0.077
105 _|Living Room (E) FEDH TCE_4 0.079
106 _|Front Door Hallway (F) FEDH TCF_4 0.077
107 _|Closed Bedroom (G) FEDH TCG 0.052
108
109 |Smoke Obscuration = 0.25 m-1
110 oD ASET Final Value
111 _|Master Bedroom (A) Smoke SMA 4 3588 0.252
112_|Burn Room Bedroom (B) Smoke SMB_4 3383 0.251
113 | Utility Hallway (C) Smoke SMC 4 4013 3.356
114 |Hallway Outside Burn Room Bedroom (D) Smoke SMD_4 3443 0.273
115 _|Living Room (E) Smoke SME_4 3518 0.252
116 _|Front Door Hallway (F) Smoke SMF_4 4053 2.384
117_|Closed Bedroom (G) Smoke SMG 4008 3.482
118




Tenability Times

A | B ] C | b | E F G H [ K L M N | o ]
119 |Test SDCO05 Flaming Mattress in Bedroom
120
121 _|Time 1
122
123 |ISO Gas FED =0.3
124 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
125 |Master Bedroom (A) FEDG GASA 3 0.043402 0.04| GASA 1 | 0.007707 - - 0.012 137|(Smoke) 162|(Smoke)
126_| Utility Hallway (C) FEDG GASC_3 0.044686 0.04| GASC_1 | 0.001675 - - 0.021
127_|Front Door Hallway (F) FEDG GASF_3 0.041174 0.04| GASF_1 | 0.000427 - - 0.028
128 |Burn Room (BEK) FEDG GASB_3 1.0002 0.04| GASB_1 0.00146 - - 0.070
129
130 |NIST Gas FED = 0.3
131 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
132_|Master Bedroom (A) FEDGN GASA_3 0.043402 0.04| GASA_ 1 | 0.007707 - - 0.000
133_|Utility Hallway (C) FEDGN GASC 3 0.044686 0.04| GASC_1 | 0.001675 - - 0.000
134 |Front Door Hallway (F) FEDGN GASF_3 0.041174 0.04| GASF_1 | 0.000427 - - 0.000
135 _|Burn Room (BEK) FEDGN GASB_3 1.0002 0.04| GASB 1 0.00146 - - 0.000
136
137 |1SO Convected Heat = 0.3
138 Temperature ASET Final Value
139 |Master Bedroom (A) FEDH TCA 4 0.009
140 _|Burn Room Bedroom (B) FEDH TCB_4 0.273
141 _|Utility Hallway (C) FEDH TCC 4 0.016
142 |Hallway Outside Burn Room Bedroom (D) FEDH TCD_ 4 0.042
143 |Living Room (E) FEDH TCE_4 0.020
144 |Front Door Hallway (F) FEDH TCF_4 0.022
145 |Closed Bedroom (G) FEDH TCG 0.004
146
147 |Smoke Obscuration = 0.25 m-1
148 oD ASET Final Value
149 |Master Bedroom (A) Smoke SMA 4 197 0.276
150_|Burn Room Bedroom (B) Smoke SMB_4 137 0.329
151 |Utility Hallway (C) Smoke SMC 4 182 0.341
152 _|Hallway Outside Burn Room Bedroom (D) Smoke SMD_4 162 0.403
153 |Living Room (E) Smoke SME_4 177 0.260
154 |Front Door Hallway (F) Smoke SMF_4 217 0.291
155 |Closed Bedroom (G) Smoke SMG 0.006
156




Tenability Times

A | B ] C | b | E T °F G H [ K L M N | o ]
157 |Test SDC06 Smoldering Mattress in Bedroom
158
159 |Time 1
160
161 |I1SO Gas FED =0.3
162 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
163 |Master Bedroom (A) GASA 3 0.044175 0.04| GASA 1 | 0.009128 - 6008 | (Smoke) 6068 | (Smoke)
164 | Utility Hallway (C) FEDG GASC_3 0.047696 0.04| GASC_1 | 0.000423 - 0.060
165_|Front Door Hallway (F) FEDG GASF 3 0.039582 0.04| GASF 1 0 - 0.001
166 _|Burn Room (BEK) FEDG GASB_3 0.99975 0.04| GASB_1 | 0.000419 - 0.021
167
168 |NIST Gas FED = 0.3
169 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
170_|Master Bedroom (A) GASA_3 0.044175 0.04| GASA 1 | 0.009128 - 0.000
171 | Utility Hallway (C) FEDGN GASC 3 0.047696 0.04| GASC_1 | 0.000423 - 0.000
172_|Front Door Hallway (F) FEDGN GASF_3 0.039582 0.04| GASF_1 0 - 0.000
173 |Burn Room (BEK) FEDGN GASB_3 0.99975 0.04| GASB 1 | 0.000419 - 0.000
174
175 |1SO Convected Heat = 0.3
176 Temperature ASET Final Value
177 _|Master Bedroom (A) FEDH TCA_4 0.106
178 |Burn Room Bedroom (B) FEDH TCB_4 0.122
179 | Utility Hallway (C) FEDH TCC 4 0.095
180 _|Hallway Outside Burn Room Bedroom (D) FEDH TCD_ 4 0.090
181 _|Living Room (E) FEDH TCE_4 0.094
182 _|Front Door Hallway (F) FEDH TCF_4 0.092
183 |Closed Bedroom (G) FEDH TCG 0.058
184
185 |Smoke Obscuration = 0.25 m-1
186 oD ASET Final Value
187 _|Master Bedroom (A) Smoke SMA 4 6098 0.279
188 |Burn Room Bedroom (B) Smoke SMB_4 6008 0.408
189 _|Utility Hallway (C) Smoke SMC 4 6078 0.293
190 _|Hallway Outside Burn Room Bedroom (D) SMD_4
191 |Living Room (E) Smoke SME_4 6068 0.261
192 |Front Door Hallway (F) Smoke SMF_4 0.069
193 |Closed Bedroom (G) Smoke SMG 0.017
194




Tenability Times

A | B ] C | b | E F G H [ K L M N | o ]
195 |Test SDCo07 Flaming Mattress in Bedroom
196
197 |Time 1
198
199 |I1SO Gas FED =0.3
200 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
201 |Master Bedroom (A) FEDG GASA 3 0.053758 0.05| GASA 1 | 0.024354 - - 0.083 145|(Smoke) 163|(Smoke)
202_|Utility Hallway (C) FEDG GASC_3 0.050332 0.05| GASC_1 | 0.003521 - - 0.111
203 _|Front Door Hallway (F) FEDG GASF 3 0.27477 0.05| GASF 1 0 - - 289 0.313
204 |Burn Room (BEK) FEDG GASB_3 6.2016 0.05| GASB_1 0 - - 229 0.362
205
206 _|NIST Gas FED =0.3
207 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
208 |Master Bedroom (A) FEDGN GASA_3 0.053758 0.05| GASA 1 | 0.024354 - - 0.000
209 | Utility Hallway (C) FEDGN GASC 3 0.050332 0.05| GASC 1 | 0.003521 - - 0.000
210_|Front Door Hallway (F) FEDGN GASF_3 0.27477 0.05| GASF_1 0 - - 0.026
211 |Burn Room (BEK) FEDGN GASB_3 6.2016 0.05| GASB 1 0 - - 391 0.300
212
213 |ISO Convected Heat = 0.3
214 Temperature ASET Final Value
215 |Master Bedroom (A) FEDH TCA_4 0.084
216 _|Burn Room Bedroom (B) FEDH TCB_4 193 0.315
217_|Utility Hallway (C) FEDH TCC 4 0.217
218 |Hallway Outside Burn Room Bedroom (D) FEDH TCD_ 4 217 0.351
219 |Living Room (E) FEDH TCE_4 387 0.300
220 _|Front Door Hallway (F) FEDH TCF_4 283 0.305
221 _|Closed Bedroom (G) FEDH TCG 0.005
222
223 |Smoke Obscuration = 0.25 m-1
224 oD ASET Final Value
225 |Master Bedroom (A) Smoke SMA 4 191 0.256
226 _|Burn Room Bedroom (B) Smoke SMB_4 145 0.253
227 | Utility Hallway (C) Smoke SMC 4 187 0.263
228 |Hallway Outside Burn Room Bedroom (D) Smoke SMD_4 163 0.271
229 |Living Room (E) Smoke SME_4 181 0.265
230_|Front Door Hallway (F) Smoke SMF_4 199 0.379
231 _|Closed Bedroom (G) Smoke SMG 219 3.599
232
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233 _|Test SDCo08 Smoldering Mattress in Bedroom
234
235 |Time 1
236
237 |1SO Gas FED = 0.3
238 C0o2 CO2 Offset| CO2 Base Cco CO Offset HCN  |HCN Offset ASET Final Value Minimum Outside Room of Origin
239 |Master Bedroom (A) FEDG GASA_3 0.046098 0.04| GASA 1 | 0.020241 - - 0.164 3771|(Smoke) 3771|(Smoke)
240 | Utility Hallway (C) FEDG GASC 3 0.047659 0.04| GASC_1 | 0.001858 - - 0.064
241 |Front Door Hallway (F) FEDG GASF_3 0.30594 0.04| GASF_1 0 - - 3891 0.305
242 |Burn Room (BEK) FEDG GASB_3 5.5062 0.04| GASB 1 0 - - 3847 0.306
243
244 |NIST Gas FED = 0.3
245 CcO2 CO2 Offset| CO2 Base Cco CO Offset HCN  |HCN Offset ASET Final Value
246 _|Master Bedroom (A) FEDGN GASA 3 0.046098 0.04] GASA 1 | 0.020241 - - 0.000
247 _|Utility Hallway (C) FEDGN GASC_3 0.047659 0.04| GASC_1 | 0.001858 - - 0.000
248 |Front Door Hallway (F) FEDGN GASF 3 0.30594 0.04| GASF 1 0 - - 0.240
249 |Burn Room (BEK) FEDGN GASB_3 5.5062 0.04| GASB_1 0 - - 0.149
250
251 |ISO Convected Heat = 0.3
252 Temperature ASET Final Value
253 |Master Bedroom (A) FEDH TCA 4 0.104
254 |Burn Room Bedroom (B) FEDH TCB_4 3783 0.301
255 _|Utility Hallway (C) FEDH TCC_4 0.148
256 _|Hallway Outside Burn Room Bedroom (D) FEDH TCD 4 3807 0.319
257_|Living Room (E) FEDH TCE_4 0.172
258 |Front Door Hallway (F) FEDH TCF 4 0.206
259 |Closed Bedroom (G) FEDH TCG 0.046
260
261 _|Smoke Obscuration = 0.25 m-1
262 oD ASET Final Value
263 |Master Bedroom (A) Smoke SMA_4 3783 0.284
264 | Utility Hallway (C) Smoke SMC 4 3771 0.263
265 |Hallway Outside Burn Room Bedroom (D) Smoke SMD_4 3801 0.279
266 _|Living Room (E) Smoke SME_4 3779 0.259
267 _|Front Door Hallway (F) Smoke SMF_4 3785 0.266
268
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269 |Test SDC09 Flaming Mattress in Bedroom (Burn Room Door Closed)
270
271 |Time
272
273 |1SO Gas FED = 0.3
274 C0o2 CO2 Offset| CO2 Base Cco CO Offset HCN |HCN Offset ASET Final Value Minimum Outside Room of Origin
275 |Master Bedroom (A) FEDG GASA_3 0.045254 0.05| GASA 1 0.02389 - - 0.058 163|(ISO Heat) 1067|(Smoke)
276 _|Utility Hallway (C) FEDG GASC_3 0.046558 0.05| GASC_1 | 0.002098 - - 0.014
277_|Front Door Hallway (F) FEDG GASF_3 0.25434 0.05| GASF_1 0 - - 0.010
278 |Burn Room (BEK) FEDG GASB_3 0.31543 0.05| GASB_1 | 6.16E-05 - - 187 0.319
279
280 |NIST Gas FED =0.3
281 C02 CO2 Offset| CO2 Base co CO Offset HCN  |HCN Offset| ASET Final Value
282 |Master Bedroom (A) FEDGN GASA_3 0.045254 0.05| GASA_1 0.02389 - - 0.000
283 | Utility Hallway (C) FEDGN GASC_3 0.046558 0.05| GASC_1 | 0.002098 - - 0.000
284 |Front Door Hallway (F) FEDGN GASF_3 0.25434 0.05| GASF_1 0 - - 0.000
285 |Burn Room (BEK) FEDGN GASB_3 0.31543 0.05| GASB_1 | 6.16E-05 - - 0.021
286
287 |ISO Convected Heat = 0.3
288 Temperature ASET Final Value
289 |Master Bedroom (A) FEDH TCA 4 0.030
290 |Burn Room Bedroom (B) FEDH TCB_4 163 0.304
291 | Utility Hallway (C) FEDH TCC_4 0.028
292 |Hallway Outside Burn Room Bedroom (D) FEDH TCD_4 0.032
293 |Living Room (E) FEDH TCE_4 0.029
294 |Front Door Hallway (F) FEDH TCF_4 0.029
295 |Closed Bedroom (G) FEDH TCG 0.021
296
297 |Smoke Obscuration = 0.25 m-1
298 oD ASET Final Value
299 |Master Bedroom (A) Smoke SMA_4 0.189
300 | Utility Hallway (C) Smoke SMC_4 1113 0.307
301 _|Hallway Outside Burn Room Bedroom (D) Smoke SMD_4 1067 0.438
302 _|Living Room (E) Smoke SME_4 1111 0.255
303_|Front Door Hallway (F) Smoke SMF_4 1073 0.818
304 |Closed Bedroom (G) Smoke SMG 0.004

305
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306_|Test SDC10 Flaming Chair in Living Room
307
308 |Time
309
310 _|ISO Gas FED = 0.3
311 C0o2 CO2 Offset| CO2 Base Cco CO Offset HCN |HCN Offset ASET Final Value Minimum Outside Room of Origin
312 _|Master Bedroom (A) FEDG GASA_3 0.061769 0.06] GASA 1 | 0.025371 - - 0.016 160] (Smoke) 212|(Smoke)
313 | Utility Hallway (C) FEDG GASC_3 0.0611 0.06| GASC_1 | 0.002442 - - 0.037
314 _|Front Door Hallway (F) FEDG GASF_3 0.42583 0.06| GASF_1 0 - - 278 0.308
315 _|Burn Room (BEK) FEDG GASB_3 5.5129 0.06| GASB_1 0 - - 258 0.312
316
317_|NIST Gas FED = 0.3
318 C02 CO2 Offset| CO2 Base co CO Offset HCN  |HCN Offset| ASET Final Value
319 |Master Bedroom (A) FEDGN GASA_3 0.061769 0.06] GASA 1 | 0.025371 - - 0.000
320_|Utility Hallway (C) FEDGN GASC_3 0.0611 0.06/ GASC_1 | 0.002442 - - 0.000
321 _|Front Door Hallway (F) FEDGN GASF_3 0.42583 0.06| GASF_1 0 - - 0.014
322 _|Burn Room (BEK) FEDGN GASB_3 5.5129 0.06| GASB_1 0 - - 0.035
323
324 _|ISO Convected Heat = 0.3
325 Temperature ASET Final Value
326 |Master Bedroom (A) FEDH TCA 4 0.073
327 _|Burn Room Bedroom (B) FEDH TCB_4 0.098
328 |Utility Hallway (C) FEDH TCC_4 0.181
329 [|Hallway Outside Burn Room Bedroom (D) FEDH TCD_4 0.171
330_|Living Room (E) FDEH TCE_4
331_|Front Door Hallway (F) FEDH TCF_4 232 0.305
332_|Closed Bedroom (G) FEDH TCG 0.007
333
334 | Smoke Obscuration = 0.25 m-1
335 oD ASET Final Value
336 _|Master Bedroom (A) Smoke SMA_4 212 0.277
337_|Burn Room Bedroom (B) Smoke SMB_4 214 0.260
338 _|Utility Hallway (C) Smoke SMC_4 192 0.252
339 |Hallway Outside Burn Room Bedroom (D) Smoke SMD_4 190 0.267
340 _|Front Door Hallway (F) Smoke SMF_4 160 0.265
341 _|Closed Bedroom (G) Smoke SMG 0.042

342
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343 |Test SDC11 Smoldering Chair in Living Room
344
345 |Time
346
347 |ISO Gas FED = 0.3
348 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
349 |Master Bedroom (A) FEDG GASA 3 0.045152 0.05| GASA 1| 0.015872 - - 0.191 2901 (ISO Gas) 4341|(Smoke)
350_|Utility Hallway (C) FEDG GASC_3 0.046906 0.05| GASC_1 | 0.003377 - - 0.087
351 _|Front Door Hallway (F) FEDG GASF 3 0.24874 0.05| GASF 1 0 - - 4245 0.301
352_|Burn Room (BEK) FEDG GASB_3 5.3871 0.05| GASB_1 | 0.003682 - - 2901 0.300
353
354 |NIST Gas FED =0.3
355 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
356_|Master Bedroom (A) FEDGN GASA_3 0.045152 0.05| GASA 1 | 0.015872 - - 0.000
357_|Utility Hallway (C) FEDGN GASC 3 0.046906 0.05| GASC_1 | 0.003377 - - 0.000
358 |Front Door Hallway (F) FEDGN GASF_3 0.24874 0.05| GASF_1 0 - - 0.007
359 |Burn Room (BEK) FEDGN GASB_3 5.3871 0.05| GASB 1 | 0.003682 - - 0.064
360
361 |ISO Convected Heat = 0.3
362 Temperature ASET Final Value
363 | Master Bedroom (A) FEDH TCA 4 0.179
364 _|Burn Room Bedroom (B) FEDH TCB_4 0.187
365_|Utility Hallway (C) FEDH TCC 4 0.209
366 _|Hallway Outside Burn Room Bedroom (D) FEDH TCD_ 4 0.210
367_|Living Room (E) FEDH TCE_4 4407 0.302
368 _|Front Door Hallway (F) FEDH TCF_4 0.261
369 |Closed Bedroom (G) FEDH TCG 0.096
370
371
372 _|Smoke Obscuration = 0.25 m-1
373 oD ASET Final Value
374 |Master Bedroom (A) Smoke SMA_4 4341 0.262
375_|Burn Room Bedroom (B) Smoke SMB_4 4345 0.252
376 _|Utility Hallway (C) Smoke SMC_4 4297 0.255
377 _|Hallway Outside Burn Room Bedroom (D) Smoke SMD_4 4331 0.271
378 |Front Door Hallway (F) Smoke SMF_4 3993 0.253
379 |Closed Bedroom (G) Smoke SMG 0.033
380
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381 |Test SDC12 Vegetable Oil on Kitchen Stove
382
383 |Time
384
385 _|ISO Gas FED = 0.3
386 C0o2 CO2 Offset| CO2 Base Cco CO Offset HCN |HCN Offset ASET Final Value Minimum Outside Room of Origin
387_|Master Bedroom (A) GASA_3 0.055647 0.05| GASA 1 | 0.007483 - - 0.101 1247|(Smoke) 1423|(Smoke)
388 | Utility Hallway (C) GASC_3 0.05711 0.05| GASC_1 | 0.036972 - - 1461 0.300
389 _|Front Door Hallway (F) FEDG GASF_3 0.57198 0.05| GASF_1 0 - - 0.000
390 |Burn Room (BEK) FEDG GASB_3 5.4816 0.05| GASB_1 | 2.84E-05 - - 0.174
391
392 |NIST Gas FED = 0.3
393 C02 CO2 Offset| CO2 Base co CO Offset HCN  |HCN Offset| ASET Final Value
394 |Master Bedroom (A) GASA_3 0.055647 0.05| GASA_1 | 0.007483 - - 0.000
395 _|Utility Hallway (C) GASC_3 0.05711 0.05| GASC_1 | 0.036972 - - 0.062
396 _|Front Door Hallway (F) FEDGN GASF_3 0.57198 0.05| GASF_1 0 - - 0.000
397_|Burn Room (BEK) FEDGN GASB_3 5.4816 0.05| GASB_1 | 2.84E-05 - - 0.000
398
399 |ISO Convected Heat = 0.3
400 Temperature ASET Final Value
401 _|Master Bedroom (A) FEDH TCA 4 0.063
402 |Burn Room Bedroom (B) FEDH TCB_4 0.062
403 | Utility Hallway (C) FEDH TCC_4 0.064
404 |Hallway Outside Burn Room Bedroom (D) FEDH TCD_4 0.064
405_|Living Room (E) FEDH TCE_4 0.066
406 _|Front Door Hallway (F) FEDH TCF_4 0.068
407_|Closed Bedroom (G) FEDH TCG 0.036
408
409 |Smoke Obscuration = 0.25 m-1
410 oD ASET Final Value
411 _|Master Bedroom (A) Smoke SMA_4 1423 0.257
412 |Burn Room Bedroom (B) Smoke SMB_4 1453 0.266
413 | Utility Hallway (C) Smoke SMC_4 1315 0.257
414 |Hallway Outside Burn Room Bedroom (D) Smoke SMD_4 1247 0.263
415 _|Front Door Hallway (F) Smoke SMF_4 1377 0.251
416 _|Closed Bedroom (G) Smoke SMG 0.041

417
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418 |Test SDC13 Vegetable Oil on Kitchen Stove
419
420 |Time 1
421
422 |ISO Gas FED = 0.3
423 C0o2 CO2 Offset| CO2 Base Cco CO Offset HCN  |HCN Offset ASET Final Value Minimum Outside Room of Origin
424 |Master Bedroom (A) FEDG GASA_3 0.05107 0.05| GASA 1 0.01502 - - 0.101 1176|(Smoke) 1400|(Smoke)
425 | Utility Hallway (C) GASC 3 0.053608 0.05| GASC_1 | 0.003159 - - 0.037
426 _|Front Door Hallway (F) FEDG GASF_3 0.4629 0.05| GASF_1 0 - - 0.000
427 _|Burn Room (BEK) FEDG GASB_3 6.392 0.05| GASB 1 0 - - 0.095
428
429 |NIST Gas FED =0.3
430 CcO2 CO2 Offset| CO2 Base Cco CO Offset HCN  |HCN Offset ASET Final Value
431 _|Master Bedroom (A) FEDGN GASA 3 0.05107 0.05| GASA 1 0.01502 - - 0.000
432_|Utility Hallway (C) GASC_3 0.053608 0.05| GASC_1 | 0.003159 - - 0.000
433 |Front Door Hallway (F) FEDGN GASF 3 0.4629 0.05| GASF 1 0 - - 0.000
434 |Burn Room (BEK) FEDGN GASB_3 6.392 0.05| GASB_1 0 - - 0.233
435
436 |ISO Convected Heat = 0.3
437 Temperature ASET Final Value
438 |Master Bedroom (A) FEDH TCA 4 0.057
439 |Burn Room Bedroom (B) FEDH TCB 4 0.056
440 _|Utility Hallway (C) FEDH TCC_4 0.059
441 |Hallway Outside Burn Room Bedroom (D) FEDH TCD 4 0.059
442 |Living Room (E) FEDH TCE_4 0.063
443 |Front Door Hallway (F) FEDH TCF 4 0.067
444 |Closed Bedroom (G) FEDH TCG 0.025
445
446 | Smoke Obscuration = 0.25 m-1
447 oD ASET Final Value
448 |Master Bedroom (A) Smoke SMA_4 1400 0.259
449 |Utility Hallway (C) Smoke SMC 4 1376 0.413
450 |Hallway Outside Burn Room Bedroom (D) Smoke SMD_4 1176 0.252
451 _|Front Door Hallway (F) Smoke SMF_4 1350 0.251
452 |Closed Bedroom (G) Smoke SMG 0.036
453
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454 |Test SDC14 Smoldering Mattress in Bedroom (Burn Room Door Closed)
455
456 |Time 1
457
458 |ISO Gas FED = 0.3
459 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
460 _|Master Bedroom (A) FEDG GASA_3 0.053447 0.05| GASA_1 | 0.008797 - - 0.168 3438/ (I1SO Heat) 3482|(Smoke)
461 _|Utility Hallway (C) FEDG GASC_3 0.057068 0.05| GASC_1 | 0.001845 - - 0.063
462_|Front Door Hallway (F) FEDG GASF_3 0.55287 0.05| GASF_1 0 - - 0.230
463 |Burn Room (BEK) FEDG GASB_3 5.5859 0.05| GASB_1 0 - - 3478 0.309
464
465 |NIST Gas FED = 0.3
466 CcOo2 CO2 Offset| CO2 Base Cco CO Offset HCN  |HCN Offset ASET Final Value
467 |Master Bedroom (A) FEDGN GASA_3 0.053447 0.05| GASA 1 | 0.008797 - - 0.000
468 |Utility Hallway (C) FEDGN GASC_3 0.057068 0.05| GASC_1 | 0.001845 - - 0.000
469 _|Front Door Hallway (F) FEDGN GASF_3 0.55287 0.05| GASF_1 0 - - 0.130
470 _|Burn Room (BEK) FEDGN GASB_3 5.5859 0.05| GASB_1 0 - - 3586 0.302
471
472 |ISO Convected Heat = 0.3
473 Temperature ASET Final Value
474 |Master Bedroom (A) FEDH TCA_4 0.122
475 |Burn Room Bedroom (B) FEDH TCB_ 4 3438 0.301
476 | Utility Hallway (C) FEDH TCC_4 0.110
477 |Hallway Outside Burn Room Bedroom (D) FEDH TCD 4 0.113
478 |Living Room (E) FEDH TCE_4 0.113
479 |Front Door Hallway (F) FEDH TCF_4 0.114
480 |Closed Bedroom (G) FEDH TCG 0.078
481
482 |Smoke Obscuration = 0.25 m-1
483 oD ASET Final Value
484 |Master Bedroom (A) Smoke SMA_4 0.247
485 | Utility Hallway (C) Smoke SMC_4 4058 0.448
486 |Hallway Outside Burn Room Bedroom (D) Smoke SMD_4 3482 0.257
487 _|Front Door Hallway (F) Smoke SMF_4 4032 0.433
488
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489 |Test SDC15 Flaming Chair in Living Room
490
491 |Time 1
492
493 |ISO Gas FED = 0.3
494 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
495 |Master Bedroom (A) FEDG GASA_3 0.047309 0.05| GASA_1 0.00717 - - 0.014 177|(Smoke) 213|(Smoke)
496 | Utility Hallway (C) FEDG GASC_3 0.052957 0.05| GASC_1 | 0.001446 - - 0.013
497 _|Front Door Hallway (F) FEDG GASF_3 0.26104 0.05| GASF_1 0 - - 0.095
498 |Burn Room (BEK) FEDG GASB_3 0.32699 0.05| GASB_1 0.54492 - - 0.237
499
500 |NIST Gas FED =0.3
501 CcOo2 CO2 Offset| CO2 Base Cco CO Offset HCN  |HCN Offset ASET Final Value
502 |Master Bedroom (A) FEDGN GASA_3 0.047309 0.05| GASA 1 0.00717 - - 0.000
503 | Utility Hallway (C) FEDGN GASC_3 0.052957 0.05| GASC_1 | 0.001446 - - 0.000
504 _|Front Door Hallway (F) FEDGN GASF_3 0.26104 0.05| GASF_1 0 - - 0.000
505 _|Burn Room (BEK) FEDGN GASB_3 0.32699 0.05| GASB_1 0.54492 - - 0.016
506
507_|ISO Convected Heat = 0.3
508 Temperature ASET Final Value
509 |Master Bedroom (A) FEDH TCA_4 0.034
510 _|Burn Room Bedroom (B) FEDH TCB_ 4 0.049
511_|Utility Hallway (C) FEDH TCC_4 0.058
512 |Hallway Outside Burn Room Bedroom (D) FEDH TCD 4 0.062
513 |Living Room (E) FEDH TCE_4 0.086
514 _|Front Door Hallway (F) FEDH TCF_4 0.175
515 _|Closed Bedroom (G) FEDH TCG 0.010
516
517_|Smoke Obscuration = 0.25 m-1
518 oD ASET Final Value
519 |Master Bedroom (A) Smoke SMA_4 213 0.299
520 _|Utility Hallway (C) Smoke SMC_4 187 0.273
521 _|Hallway Outside Burn Room Bedroom (D) Smoke SMD_4 189 0.266
522 |Front Door Hallway (F) Smoke SMF_4 177 0.293
523
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524
525
526 | Test SDC31 Smoldering Chair in Living Room
527
528 |Time
529
530 _|ISO Gas FED = 0.3
531 C0o2 CO2 Offset| CO2 Base Cco CO Offset HCN  |HCN Offset ASET Final Value Minimum Outside Room of Origin
532_|Master Bedroom (A) FEDG GASA_3 0.039692 0.04 GASA_1 | 0.003631 - - 6585 0.300 3715|(1SO Gas) 5321 (Smoke)
533 | Utility Hallway (C) FEDG GASC 3 0.031859 0.04 GASC 1| 0.003822 - - 5339 0.300
534 _|Front Door Hallway (F) FEDG GASF_3 0.045835 0.04 GASF_1 | 0.006313 - - 3715 0.300
535 _|Burn Room (BEK) FEDG GASB_3 0.020709 0.04 GASB_1 | 0.005459 - - 4905 0.300
536
537 |NIST Gas FED = 0.3
538 CcO2 CO2 Offset| CO2 Base Cco CO Offset HCN  |HCN Offset ASET Final Value
539 |Master Bedroom (A) FEDGN GASA 3 0.039692 0.04 GASA 1 | 0.003631 - - 0.000
540_|Utility Hallway (C) FEDGN GASC_3 0.031859 0.04 GASC_1 | 0.003822 - - 0.000
541 _|Front Door Hallway (F) FEDGN GASF 3 0.045835 0.04 GASF_1 | 0.006313 - - 0.000
542 |Burn Room (BEK) FEDGN GASB_3 0.020709 0.04 GASB_1 | 0.005459 - - 0.000
543
544 |ISO Convected Heat = 0.3
545 Temperature ASET Final Value
546 |Master Bedroom (A) FEDH TCA 4 0.241
547 _|Burn Room Bedroom (B) FEDH TCB_4 0.265
548 |Utility Hallway (C) FEDH TCC_4 0.240
549 |Hallway Outside Burn Room Bedroom (D) FEDH TCD 4 0.249
550_|Living Room (E) FEDH TCE_4 0.261
551 _|Front Door Hallway (F) FEDH TCF 4 0.257
552 _|Closed Bedroom (G) FEDH TCG 0.180
553
554 |Smoke Obscuration = 0.25 m-1
555 oD ASET Final Value
556 _|Master Bedroom (A) Smoke SMA_3 5321 0.252
557 _|Burn Room Bedroom (B) Smoke SMB_3 5673 0.257
558 |Utility Hallway (C) Smoke SMC_3 5085 0.283
559 |Hallway Outside Burn Room Bedroom (D) Smoke SMD_3 5295 0.333
560_|Living Room (E) Smoke SME_3 5365 0.284
561 _|Front Door Hallway (F) Smoke SMF_3 4963 0.259
562 _|Closed Bedroom (G) Smoke SMG 8249 0.255

563
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564 |Test SDC33 Flaming Chair in Living Room
565
566 |Time 1
567
568 |ISO Gas FED =0.3
569 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
570 |Master Bedroom (A) FEDG GASA 3 0.05066 0.04 GASA 1 | 0.002902 - - 0.002 182|(Smoke) 232|(End of Test)
571 _|Utility Hallway (C) FEDG GASC_3 0.035783 0.04 GASC_1 | 0.000512 - - 0.001
572 _|Front Door Hallway (F) FEDG GASF 3 0.050041 0.04 GASF_1 | 0.006011 - - 0.002
573 |Burn Room (BEK) FEDG GASB_3 0.025553 0.04 GASB_1 | 0.002259 - - 0.005
574
575 |NIST Gas FED =0.3
576 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
577_|Master Bedroom (A) FEDGN GASA_3 0.05066 0.04 GASA_1 | 0.002902 - - 0.000
578 |Utility Hallway (C) FEDGN GASC 3 0.035783 0.04 GASC 1| 0.000512 - - 0.000
579 _|Front Door Hallway (F) FEDGN GASF_3 0.050041 0.04 GASF_1 | 0.006011 - - 0.000
580 _|Burn Room (BEK) FEDGN GASB_3 0.025553 0.04 GASB_1 | 0.002259 - - 0.000
581
582 |ISO Convected Heat = 0.3
583 Temperature ASET Final Value
584 |Master Bedroom (A) FEDH TCA 4 0.007
585 |Burn Room Bedroom (B) FEDH TCB_4 0.008
586 | Utility Hallway (C) FEDH TCC 4 0.009
587 |Hallway Outside Burn Room Bedroom (D) FEDH TCD_ 4 0.009
588 |Living Room (E) FEDH TCE_4 0.012
589 |Front Door Hallway (F) FEDH TCF_4 0.013
590 |Closed Bedroom (G) FEDH TCG 0.005
591
592 |Smoke Obscuration = 0.25 m-1
593 oD ASET Final Value
594 |Master Bedroom (A) Smoke SMA 3 0.080
595 |Burn Room Bedroom (B) Smoke SMB_3 0.158
596 | Utility Hallway (C) Smoke SMC_3 0.117
597 |Hallway Outside Burn Room Bedroom (D) Smoke SMD_3 0.034
598 |Living Room (E) Smoke SME_3 0.150
599 |Front Door Hallway (F) Smoke SMF_3 182 0.254
600 _|Closed Bedroom (G) Smoke SMG 0.007
601
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602 |Test SDC34 Smoldering Chair in Living Room
603
604 |Time 1
605
606 |ISO Gas FED = 0.3
607 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
608 |Master Bedroom (A) FEDG GASA 3 0.049596 0.04 GASA 1 0 - - 0.013 3882/ (ISO Gas) 3922|(End of Test)
609 _|Utility Hallway (C) FEDG GASC_3 0.030053 0.04 GASC_1 | 0.000136 - - 0.038
610 _|Front Door Hallway (F) FEDG GASF 3 0.05043 0.04 GASF_1 | 0.001379 - - 0.094
611 |Burn Room (BEK) FEDG GASB_3 0.023504 0.04 GASB_1 | 0.000352 - - 0.258
612
613 |NIST Gas FED =0.3
614 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
615 |Master Bedroom (A) FEDGN GASA_3 0.049596 0.04 GASA 1 0 - - 0.000
616 | Utility Hallway (C) FEDGN GASC 3 0.030053 0.04 GASC 1| 0.000136 - - 0.000
617_|Front Door Hallway (F) FEDGN GASF_3 0.05043 0.04 GASF_1 | 0.001379 - - 0.000
618 |Burn Room (BEK) FEDGN GASB_3 0.023504 0.04 GASB_1 | 0.000352 - - 0.000
619
620 |ISO Convected Heat = 0.3
621 Temperature ASET Final Value
622 |Master Bedroom (A) FEDH TCA_4 0.103
623 |Burn Room Bedroom (B) FEDH TCB_4 0.110
624 | Utility Hallway (C) FEDH TCC 4 0.096
625 |Hallway Outside Burn Room Bedroom (D) FEDH TCD_ 4 0.097
626 _|Living Room (E) FEDH TCE_4 0.101
627 _|Front Door Hallway (F) FEDH TCF_4 0.100
628 |Closed Bedroom (G) FEDH TCG 0.077
629
630 |Smoke Obscuration = 0.25 m-1
631 oD ASET Final Value
632 |Master Bedroom (A) Smoke SMA 3 0.041
633 _|Burn Room Bedroom (B) Smoke SMB_3 0.013
634 |Utility Hallway (C) Smoke SMC 3 3906 0.257
635 _|Hallway Outside Burn Room Bedroom (D) Smoke SMD_3 0.185
636_|Living Room (E) Smoke SME_3 0.011
637_|Front Door Hallway (F) Smoke SMF_3 3882 0.377
638 |Closed Bedroom (G) Smoke SMG 0.012
639




Tenability Times

A | B ] C | b | E F G H [ K L M N | o ]
640 |Test SDC35 Flaming Chair in Living Room
641
642 |Time 1
643
644 |ISO Gas FED = 0.3
645 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
646 |Master Bedroom (A) FEDG GASA 3 0.047879 0.04 GASA 1 | 0.000461 - - 0.000 182|(Smoke) 244 (End of Test)
647 _|Utility Hallway (C) FEDG GASC_3 0.033633 0.04 GASC_1 0.00157 - - 0.001
648 |Front Door Hallway (F) FEDG GASF 3 0.046268 0.04 GASF 1 0 - - 0.001
649 |Burn Room (BEK) FEDG GASB_3 0.02238 0.04 GASB_1 0.00452 - - 0.003
650
651 |NIST Gas FED =0.3
652 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
653 |Master Bedroom (A) FEDGN GASA_3 0.047879 0.04 GASA_1 | 0.000461 - - 0.000
654 | Utility Hallway (C) FEDGN GASC 3 0.033633 0.04 GASC 1 0.00157 - - 0.000
655 _|Front Door Hallway (F) FEDGN GASF_3 0.046268 0.04 GASF_1 0 - - 0.000
656 |Burn Room (BEK) FEDGN GASB_3 0.02238 0.04 GASB 1 0.00452 - - 0.000
657
658 |ISO Convected Heat = 0.3
659 Temperature ASET Final Value
660 |Master Bedroom (A) FEDH TCA 4 0.007
661 _|Burn Room Bedroom (B) FEDH TCB_4 0.008
662 | Utility Hallway (C) FEDH TCC 4 0.008
663 |Hallway Outside Burn Room Bedroom (D) FEDH TCD_ 4 0.009
664 |Living Room (E) FEDH TCE_4 0.012
665 _|Front Door Hallway (F) FEDH TCF_4 0.011
666 |Closed Bedroom (G) FEDH TCG 0.005
667
668 |Smoke Obscuration = 0.25 m-1
669 oD ASET Final Value
670 |Master Bedroom (A) Smoke SMA_ 3 0.060
671 _|Burn Room Bedroom (B) Smoke SMB_3 0.101
672 | Utility Hallway (C) Smoke SMC 3 0.121
673 |Hallway Outside Burn Room Bedroom (D) Smoke SMD_3 0.143
674 |Living Room (E) Smoke SME_3 0.232
675 _|Front Door Hallway (F) Smoke SMF_3 182 0.251
676 _|Closed Bedroom (G) Smoke SMG 0.014
677




Tenability Times

A | B ] C ] o | E T F ] ¢ H [ K L M N | o ]
678 |Test SDC36 Flaming Mattress in Bedroom (Burn Room Door Closed)
679
680 |Time 1
681
682 |ISO Gas FED = 0.3
683 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
684 |Master Bedroom (A) FEDG GASA 3 0.043555 0.04 GASA 1 0.00039 - - 0.016 128|(Smoke) 1922|(Smoke)
685 _|Utility Hallway (C) FEDG GASC_3 0.02837 0.04 GASC_1 | 0.000358 - - 0.031
686 | Front Door Hallway (F) FEDG GASF 3 0.048868 0.04 GASF_1 | 0.004965 - - 0.062
687 |Burn Room (BEK) FEDG GASB_3 0.024205 0.04 GASB_1 | 0.002849 - - 486 0.302
688
689 |NIST Gas FED =0.3
690 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
691 |Master Bedroom (A) FEDGN GASA_3 0.043555 0.04 GASA 1 0.00039 - - 0.000
692 | Utility Hallway (C) FEDGN GASC 3 0.02837 0.04 GASC 1| 0.000358 - - 0.000
693 |Front Door Hallway (F) FEDGN GASF_3 0.048868 0.04 GASF_1 | 0.004965 - - 0.000
694 |Burn Room (BEK) FEDGN GASB_3 0.024205 0.04 GASB_1 | 0.002849 - - 0.125
695
696 |ISO Convected Heat = 0.3
697 Temperature ASET Final Value
698 |Master Bedroom (A) FEDH TCA 4 0.048
699 |Burn Room Bedroom (B) FEDH TCB_4 158 0.310
700 | Utility Hallway (C) FEDH TCC 4 0.044
701 _|Hallway Outside Burn Room Bedroom (D) FEDH TCD_ 4 0.048
702_|Living Room (E) FEDH TCE_4 0.046
703 _|Front Door Hallway (F) FEDH TCF_4 0.046
704 |Closed Bedroom (G) FEDH TCG 0.041
705
706 |Smoke Obscuration = 0.25 m-1
707 oD ASET Final Value
708 |Master Bedroom (A) Smoke SMA_ 3 0.053
709 |Burn Room Bedroom (B) Smoke SMB_3 128 0.324
710_| Utility Hallway (C) Smoke SMC 3 0.093
711 _|Hallway Outside Burn Room Bedroom (D) Smoke SMD_3 1922 0.251
712 _|Living Room (E) Smoke SME_3 0.063
713 _|Front Door Hallway (F) Smoke SMF_3 0.177
714 _|Closed Bedroom (G) Smoke SMG 0.102
715




Tenability Times

A | B ] C | b | E T °F G H [ K L M N | o ]
716 |Test SDC37 Smoldering Mattress in Bedroom
717
718 |Time 1
719
720 |ISO Gas FED = 0.3
721 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
722 |Master Bedroom (A) FEDG GASA 3 0.048702 0.04 GASA 1 0 - - 0.000 1644 |(Smoke) 1982|(End of Test)
723 |Utility Hallway (C) FEDG GASC_3 0.031533 0.04 GASC_1 | 0.001689 - - 0.005
724 _|Front Door Hallway (F) FEDG GASF 3 0.052475 0.04 GASF_1 | 6.78E-05 - - 0.001
725 _|Burn Room (BEK) FEDG GASB_3 0.027423 0.04 GASB_1 | 0.004191 - - 0.023
726
727 _|NIST Gas FED =0.3
728 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
729 |Master Bedroom (A) FEDGN GASA_3 0.048702 0.04 GASA 1 0 - - 0.000
730 | Utility Hallway (C) FEDGN GASC 3 0.031533 0.04 GASC 1| 0.001689 - - 0.000
731 _|Front Door Hallway (F) FEDGN GASF_3 0.052475 0.04 GASF_1 | 6.78E-05 - - 0.000
732_|Burn Room (BEK) FEDGN GASB_3 0.027423 0.04 GASB 1 | 0.004191 - - 0.000
733
734 |ISO Convected Heat = 0.3
735 Temperature ASET Final Value
736 _|Master Bedroom (A) FEDH TCA_4 0.050
737 _|Burn Room Bedroom (B) FEDH TCB_4 0.059
738 | Utility Hallway (C) FEDH TCC 4 0.047
739 |Hallway Outside Burn Room Bedroom (D) FEDH TCD_ 4 0.048
740_|Living Room (E) FEDH TCE_4 0.049
741 _|Front Door Hallway (F) FEDH TCF_4 0.048
742 |Closed Bedroom (G) FEDH TCG 0.039
743
744 |Smoke Obscuration = 0.25 m-1
745 oD ASET Final Value
746 _|Master Bedroom (A) Smoke SMA_ 3 0.028
747 |Burn Room Bedroom (B) Smoke SMB_3 1644 0.258
748 | Utility Hallway (C) Smoke SMC 3 0.153
749 |Hallway Outside Burn Room Bedroom (D) Smoke SMD_3 0.243
750 _|Living Room (E) Smoke SME_3 0.062
751 _|Front Door Hallway (F) Smoke SMF_3 0.134
752 _|Closed Bedroom (G) Smoke SMG 0.015
753




Tenability Times

A | B ] C | b | E F G H [ K L M N | o ]
754 |Test SDC38 Flaming Mattress in Bedroom
755
756 _|Time 1
757
758 |ISO Gas FED =0.3
759 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
760 |Master Bedroom (A) FEDG GASA 3 0.047578 0.04 GASA 1| 0.000177 - - 0.000 143|(Smoke) 159 (Smoke)
761 _|Utility Hallway (C) FEDG GASC_3 0.031745 0.04 GASC_1 | 0.000136 - - 0.002
762 _|Front Door Hallway (F) FEDG GASF 3 0.049872 0.04 GASF 1 0.003 - - 0.009
763 |Burn Room (BEK) FEDG GASB_3 0.022815 0.04 GASB_1 0.00448 - - 0.045
764
765 |NIST Gas FED =0.3
766 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
767_|Master Bedroom (A) FEDGN GASA_3 0.047578 0.04 GASA_1 | 0.000177 - - 0.000
768 | Utility Hallway (C) FEDGN GASC 3 0.031745 0.04 GASC 1| 0.000136 - - 0.000
769 _|Front Door Hallway (F) FEDGN GASF_3 0.049872 0.04 GASF_1 0.003 - - 0.000
770 _|Burn Room (BEK) FEDGN GASB_3 0.022815 0.04 GASB 1 0.00448 - - 0.000
771
772 |ISO Convected Heat = 0.3
773 Temperature ASET Final Value
774 _|Master Bedroom (A) FEDH TCA_4 0.021
775 _|Burn Room Bedroom (B) FEDH TCB_4 0.087
776 | Utility Hallway (C) FEDH TCC 4 0.014
777 _|Hallway Outside Burn Room Bedroom (D) FEDH TCD_ 4 0.022
778 |Living Room (E) FEDH TCE_4 0.016
779 _|Front Door Hallway (F) FEDH TCF_4 0.017
780_|Closed Bedroom (G) FEDH TCG 0.021
781
782 |Smoke Obscuration = 0.25 m-1
783 oD ASET Final Value
784 |Master Bedroom (A) Smoke SMA_ 3 0.040
785 _|Burn Room Bedroom (B) Smoke SMB_3 143 0.262
786 | Utility Hallway (C) Smoke SMC 3 0.069
787 |Hallway Outside Burn Room Bedroom (D) Smoke SMD_3 159 0.271
788 |Living Room (E) Smoke SME_3 0.062
789 _|Front Door Hallway (F) Smoke SMF_3 177 0.467
790 _|Closed Bedroom (G) Smoke SMG 0.012
791




Tenability Times

A | B ] C | b | E F G H [ K L M N | o ]
792 |Test SDC39 Flaming Mattress in Bedroom
793
794 |Time 1
795
796 |ISO Gas FED = 0.3
797 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
798 |Master Bedroom (A) FEDG GASA 3 0.051722 0.04 GASA 1 0 - - 0.000 120 (Smoke) 132|(End of Test)
799 |Utility Hallway (C) FEDG GASC_3 0.038548 0.04 GASC_1 | 0.001465 - - 0.001
800 _|Front Door Hallway (F) FEDG GASF 3 0.056685 0.04 GASF_1 | 0.000271 - - 0.000
801 _|Burn Room (BEK) FEDG GASB_3 0.026912 0.04 GASB_1 0.00198 - - 0.001
802
803 |NIST Gas FED =0.3
804 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
805 |Master Bedroom (A) FEDGN GASA_3 0.051722 0.04 GASA 1 0 - - 0.000
806 | Utility Hallway (C) FEDGN GASC 3 0.038548 0.04 GASC 1| 0.001465 - - 0.000
807_|Front Door Hallway (F) FEDGN GASF_3 0.056685 0.04 GASF_1 | 0.000271 - - 0.000
808 |Burn Room (BEK) FEDGN GASB_3 0.026912 0.04 GASB 1 0.00198 - - 0.000
809
810 |ISO Convected Heat = 0.3
811 Temperature ASET Final Value
812 |Master Bedroom (A) FEDH TCA 4 0.003
813 |Burn Room Bedroom (B) FEDH TCB_4 0.027
814 | Utility Hallway (C) FEDH TCC 4 0.002
815 |Hallway Outside Burn Room Bedroom (D) FEDH TCD_ 4 0.003
816 _|Living Room (E) FEDH TCE_4 0.002
817 _|Front Door Hallway (F) FEDH TCF_4 0.002
818 |Closed Bedroom (G) FEDH TCG 0.002
819
820 |Smoke Obscuration = 0.25 m-1
821 oD ASET Final Value
822 |Master Bedroom (A) Smoke SMA_ 3 0.017
823 |Burn Room Bedroom (B) Smoke SMB_3 120 0.266
824 | Utility Hallway (C) Smoke SMC 3 0.012
825 |Hallway Outside Burn Room Bedroom (D) Smoke SMD_3 0.098
826 |Living Room (E) Smoke SME_3 0.011
827 _|Front Door Hallway (F) Smoke SMF_3 0.041
828 |Closed Bedroom (G) Smoke SMG 0.005
829




Tenability Times

A | B ] C | b | E T °F G H [ K L M [ N T o ]
830 |Test SDC40 Smoldering Mattress in Bedroom
831
832 |Time 1
833
834 |ISO Gas FED =0.3
835 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
836 |Master Bedroom (A) FEDG GASA 3 0.050621 0.04 GASA 1 0 - - 0.000 3372|(End of Tes| 3372|(End of Test)
837_|Utility Hallway (C) FEDG GASC_3 0.033271 0.04 GASC_1 | 0.000426 - - 0.002
838 |Front Door Hallway (F) FEDG GASF 3 0.057496 0.04 GASF_1 | 8.13E-05 - - 0.012
839 _|Burn Room (BEK) FEDG GASB_3 0.02539 0.04 GASB_1 | 0.002366 - - 0.017
840
841 |NIST Gas FED =0.3
842 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
843 |Master Bedroom (A) FEDGN GASA_3 0.050621 0.04 GASA 1 0 - - 0.000
844 | Utility Hallway (C) FEDGN GASC 3 0.033271 0.04 GASC 1 | 0.000426 - - 0.000
845 |Front Door Hallway (F) FEDGN GASF_3 0.057496 0.04 GASF_1 | 8.13E-05 - - 0.000
846 |Burn Room (BEK) FEDGN GASB_3 0.02539 0.04 GASB_1 | 0.002366 - - 0.000
847
848 |ISO Convected Heat = 0.3
849 Temperature ASET Final Value
850 |Master Bedroom (A) FEDH TCA 4 0.075
851 |Burn Room Bedroom (B) FEDH TCB_4 0.078
852 | Utility Hallway (C) FEDH TCC 4 0.068
853 |Hallway Outside Burn Room Bedroom (D) FEDH TCD_ 4 0.068
854 |Living Room (E) FEDH TCE_4 0.070
855 _|Front Door Hallway (F) FEDH TCF_4 0.069
856 _|Closed Bedroom (G) FEDH TCG 0.053
857
858 |Smoke Obscuration = 0.25 m-1
859 oD ASET Final Value
860 |Master Bedroom (A) Smoke SMA 3 0.062
861 _|Burn Room Bedroom (B) Smoke SMB_3 0.199
862 |Utility Hallway (C) Smoke SMC 3 0.182
863 |Hallway Outside Burn Room Bedroom (D) Smoke SMD_3 0.005
864 |Living Room (E) Smoke SME_3 0.066
865 _|Front Door Hallway (F) Smoke SMF_3 0.079
866 _|Closed Bedroom (G) Smoke SMG 0.010
867




Tenability Times

A | B ] C | b | E F G H [ K L M N | o ]
868 |Test SDC41 Vegetable Oil on Kitchen Stove
869
870 |Time
871
872 |ISO Gas FED =0.3
873 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
874 |Master Bedroom (A) FEDG GASA 3 0.044481 0.04 GASA 1 | 0.000481 - - 0.031 1106 | (Smoke) 1252|(Smoke)
875 _|Utility Hallway (C) FEDG GASC_3 0.031651 0.04 GASC_1 | 0.000375 - - 0.040
876 |Front Door Hallway (F) FEDG GASF 3 0.044046 0.04 GASF 1 0 - - 0.020
877 _|Burn Room (BEK) FEDG GASB_3 0.023451 0.04 GASB_1 | 0.001923 - - 0.073
878
879 |NIST Gas FED =0.3
880 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
881 |Master Bedroom (A) FEDGN GASA_3 0.044481 0.04 GASA_1 | 0.000481 - - 0.000
882 | Utility Hallway (C) FEDGN GASC 3 0.031651 0.04 GASC 1 | 0.000375 - - 0.000
883 |Front Door Hallway (F) FEDGN GASF_3 0.044046 0.04 GASF_1 0 - - 0.000
884 |Burn Room (BEK) FEDGN GASB_3 0.023451 0.04 GASB 1 | 0.001923 - - 0.000
885
886 |ISO Convected Heat = 0.3
887 Temperature ASET Final Value
888 |Master Bedroom (A) FEDH TCA 4 0.080
889 |Burn Room Bedroom (B) FEDH TCB_4 0.083
890 | Utility Hallway (C) FEDH TCC 4 0.089
891 |Hallway Outside Burn Room Bedroom (D) FEDH TCD_ 4 0.093
892 |Living Room (E) FEDH TCE_4 0.095
893 _|Front Door Hallway (F) FEDH TCF_4 0.094
894 |Closed Bedroom (G) FEDH TCG 0.037
895
896 |Smoke Obscuration = 0.25 m-1
897 oD ASET Final Value
898 |Master Bedroom (A) Smoke SMA 3 1312 0.254
899 |Burn Room Bedroom (B) Smoke SMB_3 1252 0.255
900 |Utility Hallway (C) Smoke SMC 3 1178 0.418
901 _|Hallway Outside Burn Room Bedroom (D) Smoke SMD_3 1106 0.259
902 |Living Room (E) Smoke SME_3 1386 0.271
903 _|Front Door Hallway (F) Smoke SMF_3 1168 0.257
904 |Closed Bedroom (G) Smoke SMG 0.064
905




Tenability Times

A B C D E F G H | J K L M N (0]
906
907
908 |Test SDC20 Flaming Mattress in Bedroom (Burn Room Door Closed)
909
910 _|Time
911
912 |ISO Gas FED = 0.3
913 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
914 |Bedroom 1 (B1) FEDG GASB3 0.04454 0.05| GASB1 | 0.004347 - - 0.033 210/ (ISO Heat) 3602 (End of Test)
915 |Upstairs Hallway (H) FEDG GASF3 0.056339 0.05| GASF1 | 0.003391 - - 0.002
916 _|Bedroom 3 Burn Room (B3)
917 _|Living Room Burn Room (L)
918 |Foyer (F)
919 |Den (D)
920 _|Kitchen(K)
921
922 |NIST Gas FED = 0.3
923 CcO2 CO2 Offset| CO2 Base Cco CO Offset HCN  |HCN Offset ASET Final Value
924 |Bedroom 1 (B1) FEDGN GASB3 0.04454 0.05| GASB1 | 0.004347 - - 0.000
925 |Upstairs Hallway (H) FEDGN GASF3 0.056339 0.05| GASF1 | 0.003391 - - 0.000
926 |Bedroom 3 Burn Room (B3)
927 |Living Room Burn Room (L)
928 |Foyer (F)
929 |Den (D)
930_|Kitchen(K)
931
932 |ISO Convected Heat = 0.3
933 Temperature ASET Final Value
934 |Bedroom 1 (B1) FEDH TCB14 0.120
935 |Upstairs Hallway (H) FEDH TCH4 0.121
936 _|Bedroom 3 Burn Room (B3) FEDH TCB34 210 0.315
937 _|Living Room Burn Room (L) FEDH TCL4 0.098
938 |Foyer (F) FEDH TCF4 0.100
939 |Den (D) FEDH TCD4 0.094
940_|Kitchen(K) FEDH TCK4 0.094
941
942 |Smoke Obscuration = 0.25 m-1
943 oD ASET Final Value
944 |Bedroom 1 (B1) Smoke SMB12S 0.223
945 |Upstairs Hallway (H) Smoke SMH2S 0.145
946 _|Bedroom 3 Burn Room (B3)
947 |Living Room Burn Room (L)
948 |Foyer (F) Smoke SMF2S8 0.083
949 |Den (D) Smoke SMD2S 0.036
950 _|Kitchen(K)

951




Tenability Times

A | B c | o | E | F | e | H | 1 | J K L | M | N | o ]
952 |Test SDC21 Smoldering Mattress in Bedroom
953
954 |Time 1
955
956 _|ISO Gas FED = 0.3
957 C0o2 CO2 Offset| CO2 Base Cco CO Offset HCN  |HCN Offset ASET Final Value Minimum Outside Room of Origin
958 |Bedroom 1 (B1) FEDG GASB3 0.039095 0.045| GASB1 0 - 0.000 1965|(End of Tes| 1965| (End of Test)
959 |Upstairs Hallway (H) FEDG GASF3 0.050709 0.045| GASF1 | 0.000888 - 0.005
960 _|Bedroom 3 Burn Room (B3)
961 _|Living Room Burn Room (L)
962 |Foyer (F)
963 |Den (D)
964 _|Kitchen(K)
965
966 |NIST Gas FED =0.3
967 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
968 |Bedroom 1 (B1) FEDGN GASB3 0.039095 0.045| GASB1 0 - - 0.000
969 |Upstairs Hallway (H) FEDGN GASF3 0.050709 0.045| GASF1 | 0.000888 - - 0.000
970 _|Bedroom 3 Burn Room (B3)
971 _|Living Room Burn Room (L)
972 |Foyer (F)
973 |Den (D)
974 |Kitchen(K)
975
976 _|ISO Convected Heat = 0.3
977 Temperature ASET Final Value
978 |Bedroom 1 (B1) FEDH TCB14 0.055
979 |Upstairs Hallway (H) FEDH TCH4 0.064
980 _|Bedroom 3 Burn Room (B3) FEDH TCB34 0.067
981 _|Living Room Burn Room (L) FEDH TCL4 0.049
982_|Foyer (F) FEDH TCF4 0.052
983 |Den (D) FEDH TCD4 0.049
984 |Kitchen(K) FEDH TCK4 0.049
985
986 | Smoke Obscuration = 0.25 m-1
987 oD ASET Final Value
988 |Bedroom 1 (B1) Smoke SMB12S 0.126
989 |Upstairs Hallway (H) Smoke SMH2S 0.241
990 |Bedroom 3 Burn Room (B3)
991 _|Living Room Burn Room (L)
992 |Foyer (F) Smoke SMF2S 0.048
993 |Den (D) Smoke SMD2S 0.027
994 |Kitchen(K)
995




Tenability Times

A | B C | b | E F G H | 1 | K L M N | o ]
996 _|Test SDC22 Flaming Mattress in Bedroom
997
998 |Time 1
999
1000 |ISO Gas FED = 0.3
1001 C0o2 CO2 Offset| CO2 Base Cco CO Offset HCN  |HCN Offset ASET Final Value Minimum Outside Room of Origin
1002 |Bedroom 1 (B1) FEDG GASB3 0.055825 0.05| GAsSB1 0 - - 0.000 114 |(Smoke) 404 | (End of Test)
1003 |Upstairs Hallway (H) FEDG GASF3 0.044064 0.05| GASF1 | 0.000421 - - 0.000
1004 |Bedroom 3 Burn Room (B3)
1005 |Living Room Burn Room (L)
1006 |Foyer (F)
1007 |Den (D)
1008 |Kitchen(K)
1009
1010 |NIST Gas FED = 0.3
1011 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
1012 |Bedroom 1 (B1) FEDGN GASB3 0.055825 0.05| GAsSB1 0 - - 0.000
1013 |Upstairs Hallway (H) FEDGN GASF3 0.044064 0.05| GASF1 | 0.000421 - - 0.000
1014 |Bedroom 3 Burn Room (B3)
1015 |Living Room Burn Room (L)
1016 |Foyer (F)
1017 |Den (D)
1018 |Kitchen(K)
1019
1020 |ISO Convected Heat = 0.3
1021 Temperature ASET Final Value
1022 |Bedroom 1 (B1) FEDH TCB14 0.015
1023 |Upstairs Hallway (H) FEDH TCH4 0.013
1024 |Bedroom 3 Burn Room (B3) FEDH TCB34 0.043
1025 |Living Room Burn Room (L) FEDH TCL4 0.012
1026 |Foyer (F) FEDH TCF4 0.011
1027 |Den (D) FEDH TCD4 0.011
1028 |Kitchen(K) FEDH TCK4 0.011
1029
1030 |Smoke Obscuration = 0.25 m-1
1031 oD ASET Final Value
1032 |Bedroom 1 (B1) Smoke SMB12S 114 0.295
1033 |Upstairs Hallway (H) Smoke SMH2S 0.012
1034 |Bedroom 3 Burn Room (B3)
1035 |Living Room Burn Room (L)
1036 |Foyer (F) Smoke SMF2S 0.028
1037 |Den (D) Smoke SMD2S 0.040
1038 |Kitchen(K)
1039




Tenability Times

A | B C | b | E F G H Y K L M N | o ]
1040 |Test SDC23 Smoldering Chair in Living Room
1041
1042 |Time 1
1043
1044 |1SO Gas FED = 0.3
1045 C0o2 CO2 Offset| CO2 Base Cco CO Offset HCN  |HCN Offset ASET Final Value Minimum Outside Room of Origin
1046 |Bedroom 1 (B1) FEDG GASB3 0.044208 0.045| GASB1 | 0.003846 - - 0.001 4672|(Smoke) 4840/ (Smoke)
1047 |Upstairs Hallway (H) FEDG GASF3 0.045426 0.045| GASF1 | 0.000436 - - 0.055
1048 |Bedroom 3 Burn Room (B3)
1049 |Living Room Burn Room (L)
1050 |Foyer (F)
1051 |Den (D)
1052 |Kitchen(K)
1053
1054 |NIST Gas FED = 0.3
1055 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
1056 |Bedroom 1 (B1) FEDGN GASB3 0.044208 0.045| GASB1 | 0.003846 - - 0.000
1057 |Upstairs Hallway (H) FEDGN GASF3 0.045426 0.045| GASF1 | 0.000436 - - 0.000
1058 |Bedroom 3 Burn Room (B3)
1059 |Living Room Burn Room (L)
1060 |Foyer (F)
1061 |Den (D)
1062 |Kitchen(K)
1063
1064 |ISO Convected Heat = 0.3
1065 Temperature ASET Final Value
1066 |Bedroom 1 (B1) FEDH TCB14 0.077
1067 |Upstairs Hallway (H) FEDH TCH4 0.076
1068 |Bedroom 3 Burn Room (B3) FEDH TCB34 0.073
1069 |Living Room Burn Room (L) FEDH TCL4 0.074
1070 |Foyer (F) FEDH TCF4 0.072
1071 |Den (D) FEDH TCD4 0.065
1072 |Kitchen(K) FEDH TCK4 0.066
1073
1074 |Smoke Obscuration = 0.25 m-1
1075 oD ASET Final Value
1076 |Bedroom 1 (B1) Smoke SMB12S 0.120
1077 |Upstairs Hallway (H) Smoke SMH2S 4840 0.258
1078 |Bedroom 3 Burn Room (B3)
1079 |Living Room Burn Room (L)
1080 |Foyer (F) Smoke SMF2S 4672 0.273
1081 |Den (D) Smoke SMD2S 0.111
1082 |Kitchen(K)
1083
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1084 |Test SDC24 Vegetable Oil on Kitchen Stove
1085
1086 |Time 1
1087
1088 |ISO Gas FED = 0.3
1089 C0o2 CO2 Offset| CO2 Base Cco CO Offset HCN  |HCN Offset ASET Final Value Minimum Outside Room of Origin
1090 |Bedroom 1 (B1) FEDG GASB3 0.03558 0.04| GASB1 | 1.33E-05 - - 0.000 1696 (Smoke) 1832 (end of test
1091 |Upstairs Hallway (H) FEDG GASF3 0.044295 0.04| GASF1 0.01244 - - 0.002
1092 |Bedroom 3 Burn Room (B3)
1093 |Living Room Burn Room (L)
1094 |Foyer (F)
1095 |Den (D)
1096 |Kitchen(K)
1097
1098 |NIST Gas FED = 0.3
1099 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
1100 |Bedroom 1 (B1) FEDGN GASB3 0.03558 0.04| GASB1 | 1.33E-05 - - 0.000
1101 |Upstairs Hallway (H) FEDGN GASF3 0.044295 0.04| GASF1 0.01244 - - 0.000
1102 |Bedroom 3 Burn Room (B3)
1103 |Living Room Burn Room (L)
1104 |Foyer (F)
1105 |Den (D)
1106 |Kitchen(K)
1107
1108 |ISO Convected Heat = 0.3
1109 Temperature ASET Final Value
1110 |Bedroom 1 (B1) FEDH TCB14 0.031
1111 |Upstairs Hallway (H) FEDH TCH4 0.031
1112 |Bedroom 3 Burn Room (B3) FEDH TCB34 0.027
1113 |Living Room Burn Room (L) FEDH TCL4 0.032
1114 |Foyer (F) FEDH TCF4 0.031
1115 |Den (D) FEDH TCD4 0.036
1116 |Kitchen(K) FEDH TCK4 0.037
1117
1118 |Smoke Obscuration = 0.25 m-1
1119 oD ASET Final Value
1120 |Bedroom 1 (B1) Smoke SMB12S 0.195
1121 |Upstairs Hallway (H) Smoke SMH2S 0.162
1122 |Bedroom 3 Burn Room (B3)
1123 |Living Room Burn Room (L)
1124 |Foyer (F) Smoke SMF2S 0.150
1125 |Den (D) Smoke SMD2S 1696 0.254
1126 |Kitchen(K)
1127
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1128 |Test SDC25 Flaming Chair in Living Room
1129
1130 | Time 1
1131
1132 |ISO Gas FED = 0.3
1133 C0o2 CO2 Offset| CO2 Base Cco CO Offset HCN  |HCN Offset ASET Final Value Minimum Outside Room of Origin
1134 |Bedroom 1 (B1) FEDG GASB3 0.042139 0.04] GASB1 | 0.000502 - 0.008 202|(Smoke) 220 (Smoke)
1135 |Upstairs Hallway (H) FEDG GASF3 0.040747 0.04] GASF1 | 0.002588 - 0.006
1136 _|Bedroom 3 Burn Room (B3)
1137 |Living Room Burn Room (L)
1138 |Foyer (F)
1139 |Den (D)
1140 |Kitchen(K)
1141
1142 |NIST Gas FED = 0.3
1143 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
1144 |Bedroom 1 (B1) FEDGN GASB3 0.042139 0.04| GASB1 | 0.000502 - 0.000
1145 |Upstairs Hallway (H) FEDGN GASF3 0.040747 0.04] GASF1 | 0.002588 - 0.000
1146 |Bedroom 3 Burn Room (B3)
1147 |Living Room Burn Room (L)
1148 |Foyer (F)
1149 |Den (D)
1150 |Kitchen(K)
1151
1152 |ISO Convected Heat = 0.3
1153 Temperature ASET Final Value
1154 |Bedroom 1 (B1) FEDH TCB14 0.039
1155 |Upstairs Hallway (H) FEDH TCH4 0.249
1156 _|Bedroom 3 Burn Room (B3) FEDH TCB34 0.038
1157 |Living Room Burn Room (L) FEDH TCL4 0.104
1158 |Foyer (F) FEDH TCF4 0.054
1159 |Den (D) FEDH TCD4 0.007
1160 |Kitchen(K) FEDH TCK4 0.011
1161
1162 |Smoke Obscuration = 0.25 m-1
1163 oD ASET Final Value
1164 |Bedroom 1 (B1) Smoke SMB12S 250 0.281
1165 |Upstairs Hallway (H) Smoke SMH2S 220 0.254
1166 _|Bedroom 3 Burn Room (B3)
1167 |Living Room Burn Room (L)
1168 |Foyer (F) Smoke SMF2S 202 0.255
1169 |Den (D) Smoke SMD2S 250 0.301
1170 |Kitchen(K)
1171
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1172 |Test SDC26 Flaming Chair in Living Room
1173
1174 |Time 1
1175
1176 |1SO Gas FED = 0.3
1177 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
1178 |Bedroom 1 (B1) FEDG GASB3 0.035784 0.04| GAsB1 0 - - 0.001 226 | (Smoke) 236 | (Smoke)
1179 |Upstairs Hallway (H) FEDG GASF3 0.043844 0.04| GASF1 0.00226 - - 0.007
1180 |Bedroom 3 Burn Room (B3)
1181 |Living Room Burn Room (L)
1182 |Foyer (F)
1183 |Den (D)
1184 |Kitchen(K)
1185
1186 |NIST Gas FED = 0.3
1187 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
1188 |Bedroom 1 (B1) FEDGN GASB3 0.035784 0.04| GAsB1 0 - - 0.000
1189 |Upstairs Hallway (H) FEDGN GASF3 0.043844 0.04| GASF1 0.00226 - - 0.000
1190 |Bedroom 3 Burn Room (B3)
1191 |Living Room Burn Room (L)
1192 |Foyer (F)
1193 |Den (D)
1194 |Kitchen(K)
1195
1196 |ISO Convected Heat = 0.3
1197 Temperature ASET Final Value
1198 |Bedroom 1 (B1) FEDH TCB14 0.018
1199 |Upstairs Hallway (H) FEDH TCH4 0.102
1200 |Bedroom 3 Burn Room (B3) FEDH TCB34 0.015
1201 |Living Room Burn Room (L) FEDH TCL4 0.028
1202 |Foyer (F) FEDH TCF4 0.020
1203 |Den (D) FEDH TCD4 0.005
1204 |Kitchen(K) FEDH TCK4 0.007
1205
1206 | Smoke Obscuration = 0.25 m-1
1207 oD ASET Final Value
1208 |Bedroom 1 (B1) Smoke SMB12S 258 0.252
1209 |Upstairs Hallway (H) Smoke SMH2S 236 0.260
1210 |Bedroom 3 Burn Room (B3)
1211 |Living Room Burn Room (L)
1212 |Foyer (F) Smoke SMF2S 226 0.264
1213 |Den (D) Smoke SMD2S 266 0.274
1214 |Kitchen(K)
1215
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A | B c | o | E | F | e | H | 1 | J K L | M | N | o ]
1216 |Test SDC27 Smoldering Chair in Living Room (Air Conditioning Upstairs)
1217
1218 |Time
1219
1220 |ISO Gas FED = 0.3
1221 C0o2 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
1222 |Bedroom 1 (B1) FEDG GASB3 0.056035 0.06 GASB1 | 0.035784 - 0.000 4138|(Smoke) 4138/ (Smoke)
1223 |Upstairs Hallway (H) FEDG GASF3 0.083994 0.06 GASF1 | 0.043844 - 0.000
1224 |Bedroom 3 Burn Room (B3)
1225 |Living Room Burn Room (L)
1226 |Foyer (F)
1227 |Den (D)
1228 |Kitchen(K)
1229
1230 |NIST Gas FED = 0.3
1231 CcOo2 CO2 Offset| CO2 Base CcOo CO Offset HCN  |HCN Offsetl ASET Final Value
1232 |Bedroom 1 (B1) FEDGN GASB3 0.056035 0.06 GASB1 | 0.035784 - 0.000
1233 |Upstairs Hallway (H) FEDGN GASF3 0.083994 0.06 GASF1 | 0.043844 - 0.000
1234 |Bedroom 3 Burn Room (B3)
1235 |Living Room Burn Room (L)
1236 |Foyer (F)
1237 |Den (D)
1238 |Kitchen(K)
1239
1240 |ISO Convected Heat = 0.3
1241 Temperature ASET Final Value
1242 |Bedroom 1 (B1) FEDH TCB14 0.017
1243 |Upstairs Hallway (H) FEDH TCH4 0.025
1244 |Bedroom 3 Burn Room (B3) FEDH TCB34 0.019
1245 |Living Room Burn Room (L) FEDH TCL4 0.029
1246 |Foyer (F) FEDH TCF4 0.027
1247 |Den (D) FEDH TCD4 0.030
1248 |Kitchen(K) FEDH TCK4 0.030
1249
1250 |Smoke Obscuration = 0.25 m-1
1251 oD ASET Final Value
1252 |Bedroom 1 (B1)
1253 |Upstairs Hallway (H) Smoke SMH2S 4138 0.254
1254 |Bedroom 3 Burn Room (B3)
1255 |Living Room Burn Room (L)
1256 |Foyer (F) Smoke SMF2S 4214 0.347
1257 |Den (D) Smoke SMD2S 0.085
1258 |Kitchen(K)

1259
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1260 |Test SDC28 Fully-Furnished Living Room
1261
1262 | Time
1263
1264 |1SO Gas FED = 0.3
1265 C02 CO2 Offset| CO2 Base co CO Offset HCN |HCN Offset| ASET Final Value Minimum Outside Room of Origin
1266 |Bedroom 1 (B1) FEDG GASB3 0.0299 0.035 GASB1 | 0.003877 - - 352 0.309 236 | (Smoke) 250 (Smoke)
1267 |Upstairs Hallway (H) FEDG GASF3 0.037252 0.035 GASF1 | 0.008643 - - 326 0.316
1268 |Bedroom 3 Burn Room (B3)
1269 |Living Room Burn Room (L)
1270 |Foyer (F)
1271 |Den (D)
1272 |Kitchen(K)
1273
1274 |NIST Gas FED = 0.3
1275 C02 CO2 Offset| CO2 Base co CO Offset HCN  |HCN Offset| ASET Final Value
1276 |Bedroom 1 (B1) FEDGN GASB3 0.0299 0.035 GASB1 | 0.003877 - - 0.092
1277 |Upstairs Hallway (H) FEDGN GASF3 0.037252 0.035 GASF1 | 0.008643 - - 0.091
1278 |Bedroom 3 Burn Room (B3)
1279 |Living Room Burn Room (L)
1280 |Foyer (F)
1281 |Den (D)
1282 |Kitchen(K)
1283
1284 |ISO Convected Heat = 0.3
1285 Temperature ASET Final Value
1286 |Bedroom 1 (B1) FEDH TCB14 308 0.319
1287 |Upstairs Hallway (H) FEDH TCH4 274 0.348
1288 |Bedroom 3 Burn Room (B3) FEDH TCB34 0.009
1289 |Living Room Burn Room (L) FEDH TCL4 262 0.397
1290 |Foyer (F) FEDH TCF4 266 0.364
1291 |Den (D) FEDH TCD4 298 0.364
1292 |Kitchen(K) FEDH TCK4 298 0.312
1293
1294 |Smoke Obscuration = 0.25 m-1
1295 oD ASET Final Value
1296 |Bedroom 1 (B1) Smoke SMB12S 270 0.341
1297 |Upstairs Hallway (H) Smoke SMH2S 250 0.266
1298 |Bedroom 3 Burn Room (B3)
1299 |Living Room Burn Room (L)
1300 |Foyer (F) Smoke SMF2S 236 0.270
1301 |Den (D) Smoke SMD2S 268 0.345
1302 |Kitchen(K)




Appendix B

FTIR Gas Measurement in Home Smoke Alarm Tests

This appendix, reprinted with permission from the Institute for Research in Construction,
National Research Council of Canada, uses the International System of Units (metric units) but
not in full accordance with NIST style. The information is printed in its original format to

preserve its integrity.
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FTIR GAS MEASUREMENT IN HOME SMOKE ALARM TESTS
By
Joseph Z. Su and Malgosia Kanabus-Kaminska

Fire Risk Management Program
Institute for Research in Construction
National Research Council of Canada

ABSTRACT

The National Research Council of Canada performed Fourier Transform Infrared (FTIR)
gas measurements during fire detection experiments (Tests 1-14) in a manufactured home, as
part of a joint study with several U.S. organisations and federal agencies to evaluate current
requirements and technology of residential smoke detectors. The objectives were to identify
toxic species (such as HCI, HCN, NO,, HBr and HF) produced from test fires and to quantify
their concentrations for use in determination of the onset of untenable conditions.

Fire scenarios included flaming and smouldering fires of a mattress in a bedroom,
upholstered chair in the living area and cooking oil fires. The size, growth rate and duration of
the test fires were closely controlled to create small, slow smouldering fires (1 to 2 hours) and
short flaming fires (3 minutes or less). While these test fires provided the greatest challenge for
smoke detectors to detect the fires early before becoming fully developed ones, the experiments
were terminated well before reaching conditions that would produce a significant amount of toxic
species.

FTIR spectra collected during all these tests show spectral features from CO, CO, and
water vapour. FTIR spectra collected during the chair and mattress smouldering and cooking olil
fires also show absorption characteristic of volatile hydrocarbon compounds. There was no
apparent absorption from chemical species such as HCI, NO,, HBr and HF in the FTIR spectra.
These chemical species were below the minimum detection limit of the FTIR spectrometer in
this full-scale experimental set-up. HCN was only detected in Test 14 with an under-ventilated
condition and its maximum concentration was 60 ppm. Carbon monoxide and carbon dioxide
were primary gas products produced in these fire detection tests.
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FTIR GAS MEASUREMENT IN HOME SMOKE ALARM TESTS

by
Joseph Z. Su and Malgosia Kanabus-Kaminska

Fire Risk Management Program
Institute for Research in Construction
National Research Council of Canada

1.0 INTRODUCTION

Smoke alarms are important and cost-effective fire protection devices in residential
dwellings, providing fire detection and evacuation warnings for occupants in case of fires.
Between 1985 and 1995, Canada’s death rate in fires declined by more than 40 per cent, much
of this decline is attributed to the use of residential smoke alarms and the enforcement of
relevant codes and standards. This is also the case in the United States where the fire death
rate has declined by approximately 50% since 1975.

In spite of this, the fire protection community has an ongoing task to maximize the
benefit of current smoke detector technologies and develop new technologies in order to
improve residential fire safety. As a contributor, the National Research Council of Canada
(NRC) joined forces with several U.S. organizations and federal agencies to evaluate the
current state of residential smoke detector requirements (known as the Dunes Il Tests). This
experimental program, commissioned by the U.S. Fire Administration and U.S. Consumer
Product Safety Commission and executed by the National Institute of Standards and
Technology (NIST), are another systematic evaluation of residential smoke detector
technologies, 25 years after the first Indiana Dunes Tests [1].

The research involved 2 series of full-scale fire detection experiments. Series 1
experiments were conducted in a manufactured home at a NIST test site [2]. Series 2
experiments were conducted in a two-storey single house in Kinston, North Carolina [3]. The
research program began in October 2000 and is completed in September 2002. The research
aimed to determine the response of smoke, heat, and carbon monoxide detectors to modern
residential fires and the available egress time before the onset of untenable conditions. General
information on the research program is on the web site http://smokealarm.nist.gov/.

Inhalation of toxic smoke generated by fires has been the major cause of fire fatalities.
NRC's role in this important testing program has been to provide expertise in performing Fourier
Transform Infrared (FTIR) measurement and analysis of smoke and toxic gases (such as HCI,
HCN, NO,, HBr and HF) during fire detection experiments and to participate in the project
steering committee. The objectives were to identify and quantify the concentrations of harmful
species produced from test fires and to provide data for use in determination of the onset of
untenable conditions.

NRC participated in, and performed the FTIR gas measurement during Series 1
experiments in the manufactured home at the NIST site (Tests 1-14 in May and June 2001).
The results of the FTIR measurement and data analysis for toxic gases are documented in this
report.
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2.0 EXPERIMENTS

Experimental details of detector placement, instrumentation for various measurements
(temperature, heat release rate, mass loss rate, smoke properties, response of various
detectors, etc.) and test conditions are described in the NIST report [2]. The following sections
only address matters that directly relate to the FTIR gas measurement.

Figure 1 shows a manufactured home and FTIR measurement system that were used in
full-scale fire detection experiments. This was a 900-square-foot one-storey house with 3
bedrooms, a bathroom, a kitchen, and a living area. Figure 2 shows a plan view of the test
house, fire locations, and FTIR measurement points.

Fire scenarios included flaming and smouldering fires of a twin-size mattress in the end
bedroom and an upholstered chair in the living area. Figures 3-4 shows chair and mattress fuel
packages and ignition sources used in the experiments. The flaming fire was started using an
electric match that was inserted into a fold of the upholstered chair or mattress. The
smouldering fire was started using an electric nichrome-wire loop (3.8-cm or 10-cm diameter)
that was inserted into the polyurethane foam of the chair or mattress. An autotransformer was
used to regulate the electric current to the smouldering loop in order to control the heat. Fire
scenarios also included cooking olil fires, ignited by heating corn oil (500 mL) on a gas burner.
These fuel packages were representative of common household items that were often first
ignited in real fire incidents. In each experiment, the electric power to the ignition source or the
gas burner was turned on 3 minutes after the start of the test.

NRC performed FTIR gas measurements during 14 full-scale fire detection experiments
(8 experiments with fire origin in the end bedroom, 4 experiments with fire origin in the living
area and 2 experiments with fire origin in the kitchen). Four gas sampling ports were located
along the centre line of the house as shown in Figure 2. These included a ceiling sampling port
(2.4 m above floor) in each of the 3 rooms of fire origin, and a target sampling port in the remote
master bedroom at 1.5 m above floor (0.6 m from the end wall).

Each experiment involved a ceiling sampling port in the room of fire origin and the target
sampling port for the gas measurement. Gas samples were drawn by pumps from the ceiling
sampling port in the room of fire origin and the target sampling port in the master bedroom
through two gas sampling lines to 2 FTIR spectrometers, respectively. Pyrex cylindrical gas
cells (one with 10-cm pathlength and 110-mL volume, the other with 100-cm pathlength and
120-mL volume) with KBr optics were used for the FTIR spectrometers. The gas samples
flowed through the gas cells at a flow rate of 9 L/min. To prevent the condensation of sample
gases, the sampling lines and gas cells were heated (the temperature setting was 93°C for the
line to the fire room and 121°C for the line to the master bedroom). The infrared light that
emitted from the spectrometer passed through the gas cell. The FTIR spectrometers scanned
the gas samples over a wide frequency range of 400 to 4500 cm™ at a 1-cm™ resolution.

Chemical compounds that give rise to a permanent or oscillating dipole moment can
absorb the infrared light at unique characteristic frequencies, which serve as their "fingerprints".
Species, such as HCI, HCN, NO,, HBr and HF, absorb the infrared light and leave "fingerprints"
at their characteristic frequencies in the infrared spectrum. The magnitude of the absorption of
each species at its characteristic frequencies is a function of its concentration. With calibration
of the FTIR spectrometers using standard gases at known concentrations, the concentration of
each species produced during fire experiments can be quantified.
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Table 1 shows a matrix of the FTIR measurement during the fire experiments. The
bathroom window was partially open (33 cm x 20 cm opening) to make up air in the house. All
exterior doors and other windows were closed during each experiment. The master bedroom

door was always open. The doors of the smallest bedroom and the bathroom were always
closed. The end bedroom door was open unless otherwise specified.

TABLE 1

FTIR Measurement during Tests in Manufactured Home (May and June, 2001)

Test 1 Test 2 Test 3 Test 4 Test 5
Fire Origin Living Area Living Area | End Bedroom | End Bedroom | End Bedroom
Fuel Upholstg red Upholstg red Mattress Mattress Mattress
Chair Chair
Burning Mode| Smouldering Flaming Smouldering | Smouldering Flaming
Burst to . . . .
|
Flame at 2h 8 min 3 min no flame 58 min 32 min
FTIR G_as 2 h 11 min 15 min 1 h 33 min 1 h 10 min 14 min
Sampling
Test 6 Test 7 Test 8 Test 9 Test 10
Fire Origin | End Bedroom | End Bedroom | End Bedroom End Bedroom Living Area
(Door Closed)
Fuel Mattress Mattress Mattress Mattress Uprg)rllz[ﬁred
Burning Mode| Smouldering Flaming Smouldering Flaming Flaming
Burst to , , . : 7'/2 min
|
Flame at 1 h 42 min 32 min 1 h 4 min 3 min (2" ignition)
FTIR Gas . . . . .
Sampling 1 h 52 min 15 min 1 h 11 min 25 min 15 min
Test 11 Test 12 Test 13 Test 14
, - - . : End Bedroom
Fire Origin Living Area Kitchen Kitchen (Door Closed)
Fuel Uprg)rl]s;i(:red Cooking Oil Cooking Oil Mattress
Burning Mode| Smouldering Flaming Flaming Smouldgrmg/
Flaming
BUrStto 11 13 min 26 min 25 min 1h
Flame at
FTIRGas |9, 59 min 33 min 36 min 1h 14 min
Sampling

Note: the electric power to the ignition source or the gas burner was turned on 3 min after start of a test.
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Figure 1. Manufactured home and FTIR measurement system

4 N3C-CNC



RN
mRama
- Walk-in Mattress
. Closet
]
| . j Bedroom IEEBRE End B
42m L ; (. i 23mx3.0m ! *" —EN egroom
© Master @ |Z|F Living Room © Watkin ] pegfoom
Bedroom s T : .‘? 41mx4.0m EI’OLS?E'::
35mx3sm FBath i ([ il AL
SRR R f Dlmng — S ——
i I Area n /‘
t O | mEaEnn AENNEEN H Entry
T ] I - o

Figure 2. Plan view of a manufactured home (floor plan courtesy of NIST), fire locations (chair, mattress, kitchen stove) and FTIR
gas sampling locations (@)
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Figure 3. Upholstered chairs before and after smoldering (1 row) and flaming (2™ row) fire tests
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Figure 4. Twin-size mattresses before and after smoldering (1% row) and flaming (2" row) fire tests

7 NC-CN\2C



3.0 RESULTS AND DISCUSSION

A total of 50,000 frames of FTIR spectra (approximately 2 gigabytes) was collected
during Tests 1-14 and analyzed in various ways to determine gas components in smoke. Final
analysis results are presented as follows along with representative spectroscopic information.

3.1 Smouldering Chair (Tests 1 and 11)

In Tests 1 and 11, an upholstered chair was used as the fuel package to create a
smouldering fire in the living area. The smouldering fire was controlled to develop very slowly.
The ceiling temperature rise at the living area was 3°C or less during the smouldering period.

Figure 5 shows an FTIR spectrum after the first smoke alarm was actuated (57 min after
energizing the ignitor) during Test 1, which is a 4-min average of the spectra from 56 to 60 min
for the fire location. Figure 6 shows another average spectrum from the fire location and
Figure 7 shows an average spectrum for the master bedroom for the following 4 minutes.

In Test 1, most of other detectors were actuated at least 87 min after energizing the
ignitor. Figure 8 shows a 4-min average spectrum for the master bedroom (around 104 min)
when the smoke obscuration, concentrations of CO, and CO and analog outputs of various
detectors in the master bedroom were at peak values.

These spectra are representative of all spectra collected in Tests 1 and 11 during the
smouldering chair fire, showing absorption from CO, CO, and water vapour as well as an
absorption band around 3000 cm™. This absorption band around 3000 cm™ is characteristic of
C-H stretching of volatile hydrocarbon compounds.

3.2 Flaming Chair (Tests 2 and 10)

In Tests 2 and 10, an upholstered chair was used as the fuel package to create a
flaming fire in the living area. The first smoke alarm was actuated 24 s and 44 s after the
ignition in Test 2 and Test 10, respectively; activation of many other detectors followed.
Approximately 3 minutes after flaming, experimental conditions met the criteria for terminating
the test (set by NIST) and water was discharged on the fire. The tests were ended with fire
suppression and ventilation. Before the fire suppression, the ceiling temperature of the living
area reached 125°C in Test 2 and 500°C in Test 10.

Figure 9 shows a 2-min average of the spectra from the fire location before the water
discharge in Test 2. Figure 10 shows a 1-min average of the spectra from the master bedroom
when the smoke obscuration and CO, concentration in the master bedroom were at peak values
in the same test.

These spectra are representative of all spectra collected in Tests 2 and 10 during the
flaming chair fire. The spectra show absorption only from CO, CO, and water vapour.
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3.3 Smouldering Mattress (Tests 3, 4, 6 and 8)

In Tests 3, 4, 6 and 8, a twin-size mattress was used as the fuel package to create a
smouldering fire in the end bedroom. During the smouldering period (90, 55, 99 and 61 min
long, respectively), the change of temperatures in the house was very small in these tests; the
maximum temperature rise was approximately 2°C in the room of fire origin.

Figures 11-13 are a few of representative spectra during mattress smouldering.
Figure 11 shows an FTIR spectrum in Test 4, which is an average of the spectra from the fire
location during the last 4 minutes (51 to 55 min from energizing the ignitor) of smouldering.
Figure 12 is an average of the spectra from the fire room during a peak period of smoke
obscuration when the first smoke alarm actuated (3443 s after energizing the ignitor) in Test 6.
Figure 13 is a 1-min average of the spectra from the fire room when the first smoke alarm
actuated (1950 s after energizing the ignitor) in Test 8. These spectra show absorption from
water vapour, CO, CO, and an absorption band around 3000 cm™ due to C—H stretching of
volatile hydrocarbon compounds.

The mattress smouldering changed to flaming 55, 99 and 61 minutes after energizing
the ignitor in Tests 4, 6 and 8, respectively. Figure 14 shows an average of the spectra from the
fire room during the 50-second-long flaming in Test 4. Figure 15 shows an average of the
spectra from the fire room during the 60-second-long flaming in Test 6. Figure 16 shows an
average of the spectra from the fire room during the 100-second-long flaming in Test 8. These
spectra also show CO and CO, absorption as well as absorption from water vapour and C—H
stretching of volatile hydrocarbon compounds.

Once the mattress started flaming, the ceiling temperature in the fire room rose quickly.
The transition from smouldering to flaming was the criterion for terminating the tests (set by
NIST). Water was discharged to suppress the fire (flaming only lasted for approximately
50-100 s in these mattress smouldering tests). Figure 17 shows a 1-min average of the spectra
from the fire room during the fire suppression in Test 4. Figure 18 shows a 4-min average of the
spectra from the master bedroom during and after the fire suppression in Test 4 when the
smoke obscuration and analog output of various detectors were at peak values in the master
bedroom.

The spectra shown in Figures 11-18 are representative of all spectra collected in Tests
3, 4, 6 and 8. Other than CO, CO,, water and C—H stretching of volatile hydrocarbon
compounds, there was no distinct absorption from any other chemical species in the FTIR
spectra.

3.4 Flaming Mattress (Tests 5, 7, 9 and 14)

In Tests 5, 7, 9 and 14, a twin-size mattress was used as the fuel package to create a
flaming fire in the end bedroom. Note that the fire-room door was closed in Tests 9 and 14.

In Tests 5 and 7, the first smoke alarm actuated 32 s and 43 s after the ignition,
respectively. Activation of many other detectors followed. Approximately 3 minutes after
ignition, experimental conditions met the criteria for terminating the tests (set by NIST) and
water was discharged to the fire. The test was ended with fire suppression and ventilation.
Before the fire suppression, the ceiling temperature of the fire room reached 180°C in Test 5
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and 500°C in Test 7. Figure 19 shows a 2-min average of the spectra from the fire location
during the flaming period in Test 5. Figure 20 shows a 3-min average of the spectra from the
fire room during the flaming period in Test 7. The spectra show absorption pattern only from
CO, CO, and water vapour.

Test 9 was similar to Tests 5 and 7. But, the fire room door was closed in Test 9. The
first smoke alarm actuated 30 s after the ignition. Experimental conditions met the criteria for
terminating the test approximately 3 minutes after ignition; water was discharged to extinguish
the fire. Before the fire suppression, the ceiling temperature of the fire room reached 340°C.
Figure 21 shows a 2-min average of the spectra from the fire room during mattress flaming.
Figure 22 shows a 2-min average of the spectra from the fire room after fire extinguishment.
The spectrum shows absorption only from CO,, CO and water vapour.

Test 14 was similar to Test 9 with the fire-room door being closed. However, the
mattress smouldered for 3400 s. The first smoke alarm in the fire room was actuated 2648 s
after energizing the ignitor. Figure 23 shows a 30-s average of the spectra from the fire room
during the last 30 seconds of mattress smouldering. The mattress fire became a flaming one
approximately 3400 s after energizing the ignitor. Figure 24 shows a 30-s average of the
spectra from the fire room during flaming. Approximately 1 minute after flaming, experimental
conditions met the criteria for terminating the test and water was discharged to extinguish the
fire (the ceiling temperature of the fire room reached 380°C before the fire suppression).
Figure 25 shows a 1.5-min average of the spectra from the fire room after water spray. The fire
room door was kept closed for another 9 minutes. Then, the doors of the fire room, front and
back entrances were opened to allow smoke moving from the fire room to other parts of the
house and outside. Figure 26 shows a 1-min average of the spectra from the fire room after all
the doors were opened.

Figures 19-26 are representative of all spectra collected in Tests 5, 7, 9 and 14 during
the flaming mattress fire. These spectra show absorption mainly from CO, CO, and water
vapour. Prior to mattress flaming in Test 14, the spectra indicate weak absorption band around
3000 cm™ due to C-H stretching of volatile hydrocarbon compounds released during pyrolysis of
the mattress. Since this test was conducted with an under-ventilated condition, the spectra did
show absorption from HCN. The HCN concentration was at a maximum of 60 ppm, which was
determined from the 1-min average spectra immediately after spraying water on the fire.

3.5 Cooking Oil Fire (Tests 12 and 13)

In Tests 12 and 13, corn oil (500 mL) in a cooking pan was heated on a gas burner until
flaming. The propane stove was turned on 3 minutes after the start of the test. Smoke started
to be produced (smouldering mode). The first smoke alarm actuated 9 to 10 minutes after
heating the oil in these two tests. The cooking oil reached 382-387°C and auto-ignited 22-23
minutes after being heated in these two tests. In Test 12, the cooking oil flamed for 2.5 minutes
and was manually extinguished. In Test 13, the cooking oil flamed for 5 minutes and then self-
extinguished. Before the fire extinguishment, the ceiling temperature in the living area was
121°Cin Test 12 and 118°C in Test 13; the ceiling temperature in the master bedroom was
59°C in Test 12 and 55°C in Test 13.

Figures 27-29 show 2-min average of the spectra from the kitchen area at different

stages of Test 13. Figure 27 shows a 2-min average of the spectra from the kitchen area during
the last 2 minutes of heating (before flaming). Figure 28 shows a 2-min average of the spectra
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from the kitchen area during the last 2 minutes of flaming. Figure 29 shows a 2-min average of
the spectra from the kitchen area after fire self-extinguishment. The spectra show absorption
from CO, CO,, water vapour and an absorption band around 3000 cm™ due to C—H stretching of
volatile hydrocarbon compounds. These spectral features are representative of all spectra
collected in Tests 12 and 13 with the cooking oil fire.

3.6 Primary Gas Products (CO and COy)

CO and CO, are primary gas products produced in the fire detection tests. The FTIR
spectrometer was calibrated on site for CO, at concentrations of 1089 ppm, 5123 ppm and
2.01% and for CO at concentrations of 216 ppm and 1031 ppm. The transport time of the gas
sample in the sampling lines was 10 + 2 s, which was determined by aspirating the 2.01% CO,
calibration gas through the sampling lines.

Figures 30-37 show typical CO and CO, concentrations from the FTIR analysis. Results
from the FTIR measurement are consistent with those measured by NIST using the
nondispersive infrared (NDIR) gas analyzers. For smouldering fires, most of the concentration
rise happened after transition to flaming, similar to other parameters measured by NIST.

3.7 Secondary Gas Products

The main objectives of the FTIR measurement were to identify secondary gas products
from the test fires. In addition to CO and CO,, the FTIR measurement showed absorption
around 3000 cm™, characteristic of C—H stretching of volatile hydrocarbon compounds from the
chair and mattress smouldering as well as cooking oil fires. There was no apparent absorption
from chemical species such as HCI, NO,, HBr and HF in the FTIR spectra. In other words,
these chemical species were below the minimum detection limit (MDL) of the FTIR spectrometer
in this full-scale experimental set-up. HCN was only detected in Test 14 with an under-
ventilated condition and its maximum concentration was 60 ppm.

The MDL depended not only on the quality of FTIR spectrometer's infrared
source/detector and optical stability but also on operation parameters such as gas cell, number
of scans and spectral resolution, as well as gas sampling systems used in the experiments.

The MDL under this full-scale experimental set-up and operation conditions was estimated to be
30 ppm for HCN and HF, 50 ppm for HCI and NO,, and 100 ppm for NO and HBr, based on
previous calibration and data from similar gas sampling tests at NRC as well as library data from
the FTIR spectrometer manufacturer.
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Figure 18. 4-min average of spectra for master bedroom during/after suppression(Test 4)
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Figure 19. 2-min average of spectra for fire room during mattress flaming (Test 5)
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Figure 20. 3-min average of spectra for fire room during mattress flaming (Test 7)
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Figure 21. 2-min average of spectra for fire room during mattress flaming (Test 9)
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Figure 22. 2-min average of spectra for fire room after fire extinguishment (Test 9)
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Figure 24. 30-s average of spectra for fire room after mattress flaming (Test 14)
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Figure 25. 90-s average of spectra for fire room after water spray (Test 14)
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Figure 26. 60-s average of spectra for fire room after all doors opened (Test 14)
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Figure 29. 2-min average of spectra after cooking-oil fire extinguishment (Test 13)
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measurements for flaming mattress (Test 5)
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Figure 34. Carbon dioxide concentration in master bedroom from FTIR and
NDIR measurements for cooking oil fire (Test 12)
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Figure 35. Carbon monoxide concentration in fire room from FTIR and NDIR
measurements for flaming mattress (Test 5)
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Figure 36. Carbon monoxide concentration in fire room from FTIR and NDIR
measurements for smouldering mattress (Test 6)
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Figure 37. Carbon monoxide concentration in master bedroom from FTIR
and NDIR measurements for flaming chair (Test 10)
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4.0 CONCLUSIONS

The small, slow smouldering fires and short flaming fires provided the greatest challenge
for the smoke detectors to detect the fires early before becoming fully developed ones.
However, the experiments were terminated well before reaching conditions that would produce
a significant amount of chemical species, such as HCI, HCN, NO,, HBr and HF, above the
minimum detection limit of the FTIR spectrometer in this full-scale experimental set-up. Carbon
monoxide and carbon dioxide were primary gas products produced in Tests 1-14. There was no
apparent absorption from chemical species such as HCI, NO,, HBr and HF in the FTIR spectra.
FTIR spectra collected during the chair and mattress smouldering and cooking oil fires show
absorption in region characteristic of volatile hydrocarbon compounds. The FTIR measurement
only detected absorption from HCN (60 ppm at maximum) during Test 14 with an
under-ventilated condition.
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