i+l

NRC Publications Archive
Archives des publications du CNRC

Results of cone calorimeter tests conducted at the NFL/IRC
Onno, R.; Kim, A. K.

For the publisher’s version, please access the DOI link below./ Pour consulter la version de I'éditeur, utilisez le lien
DOI ci-dessous.

Publisher’s version / Version de I'éditeur:

https://doi.org/10.4224/20375933

Internal Report (National Research Council Canada. Institute for Research in
Construction); no. IRC-IR-635, 1992-11

NRC Publications Archive Record / Notice des Archives des publications du CNRC :
https://nrc-publications.canada.ca/eng/view/object/?id=656c68c4-eb85-4e19-af43-7ecd69864df7
https://publications-cnrc.canada.ca/fra/voir/objet/?id=656c68c4-eb85-4e19-af43-7ecd69864df7

Access and use of this website and the material on it are subject to the Terms and Conditions set forth at
https://nrc-publications.canada.ca/eng/copyright
READ THESE TERMS AND CONDITIONS CAREFULLY BEFORE USING THIS WEBSITE.

L’accés a ce site Web et I'utilisation de son contenu sont assujettis aux conditions présentées dans le site
https://publications-cnrc.canada.ca/fra/droits
LISEZ CES CONDITIONS ATTENTIVEMENT AVANT D’UTILISER CE SITE WEB.

Questions? Contact the NRC Publications Archive team at
PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca. If you wish to email the authors directly, please see the
first page of the publication for their contact information.

Vous avez des questions? Nous pouvons vous aider. Pour communiquer directement avec un auteur, consultez
la premiére page de la revue dans laquelle son article a été publié afin de trouver ses coordonnées. Si vous
n’arrivez pas a les repérer, communiquez avec nous a PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca.

| g

National Research  Conseil national de C d
Council Canada recherches Canada ana a


https://doi.org/10.4224/20375933
https://nrc-publications.canada.ca/eng/view/object/?id=656c68c4-eb85-4e19-af43-7ecd69864df7
https://publications-cnrc.canada.ca/fra/voir/objet/?id=656c68c4-eb85-4e19-af43-7ecd69864df7
https://nrc-publications.canada.ca/eng/copyright
https://publications-cnrc.canada.ca/fra/droits

l*l National Research  Conseil national
Council Canada de recherches Canada

institute for institut de
Research in recherche en
Construction construction

NRC-CNRC
Results of Cone Calorimeter

Tests Conducted at the
NFL/IRC

Robert Onno and Andrew Kim

Internal Report No. 635

Date of issue: November 1992

This is an internal report of the Institute for Research in Construction. Although not intended for
general distribution, it may be cited as a reference in other publications

Canadi







RESULTS OF CONE CALORIMETER TESTS CONDUCTED AT THE
NFL/IRC

by
Robert Onno and Andrew Kim

ABSTRACT

This report summarizes the National Fire Laboratory's results from cone
calorimeter tests undertaken in 1991 and 1992. Twenty-seven materials were tested, with
the emphasis on interior wood lining materials, but also included: foams, furniture,
wallpaper and some composite materials.

A description of the detailed test method and apparatus is presented as well as
observations and results of the tests. Any noteworthy behavior of materials is also
presented. Two such comments involve peak heat release rates and testing with grids.

Most wood products showed an initial peak heat release at ignition which decreased
as the surface charred. This was followed by a second peak heat release due to the edges
of the material igniting and burning, and eventually the virgin material below the char depth
becoming involved in the pyrolysis and burning.

The effect of testing with a grid cover compared to an edge frame is most apparent
in the rate of heat release, ignition time, smoke production and flameout time. Using a grid
cover, the rate of heat release was noticeably less while the other variables were increased.
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 INTRODUCTION

The National Fire Laboratory (NFL) of the Institute for Research in Construction
(IRC), National Research Council of Canada (NRCC) has performed fire tests on various
lining materials over a period of two years using a cone calorimeter apparatus.

Over the past few years, various small-scale test apparatuses have been proposed as
bench-scale fire test methods to determine the flammability of materials. In recent years,
researchers and regulators have been accepting the cone calorimeter as a standard test
device for materials flammability. Much research has taken place in the NFL, using the
cone calorimeter, to determine relationships with the resuits of full-scale tests.

This report provides a brief description of the test method, instruments, calibration,
as well as the detailed test results.

DESCRIPTION OF CONE CALORIMETER TEST

Test Method

- The objective of this small-scale fire test is to determine the flammability of
materials when exposed to radiant heat.

The ASTM standardl uses a test sample size of 100 mm x 100 mm. A conical
shape heater operates at the desired heat flux level ranging from 0 to 100 kW/m?2. Ignition
of the sample is accomplished by using a sparker.

The following parameters are obtained from the test: a visual observation of the
sample behaviour, the rate of heat release by the oxygen depletion method (RHR), mass
1oss rate, heat of combustion, specific extinction area, cumulative smoke volume through
the stack, ignition time and flameout time.

A detailed description of the apparatus and specifications can be found in Ref. 1.

Instruments

A conical heater is installed on a stand above a sample holder containing the
material. The sample holder rests on a scale which continuously measures the sample
mass. A hood is located above the cone and draws the smoke and gas emitted from the
sample. Ignition of the test sample is carried out by a sparker located halfway between the
cone and the top of the sample. A laser, located within the exhaust duct, is used to measure
optical obscuration of the smoke in the duct.

The rate of heat release was determined by the oxygen depletion method [Ref. 2].
The smoke analysis was performed using the values obtained from the laser. Additional
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parameters were evaluated through the use of these results, combined with the change in
mass of the sample and visual observations.

Procedure

Three samples of each material were prepared as per Ref, 1 and tested at 25 kW/m2
and 50 kW/m2. Sample preparation included an aluminum foil wrapping below and around
the sides, but not on top, of the sample. Ceramic fibre insulation was placed in the bottom
of the sample holder upon which the sample was positioned.

The orientation of the sample was horizontal, although it is possible to test materials
vertically. Two types of covers are available for the sample holder, a grid frame and an
edge frame. If, at any point in a test, the material swelled up into the plane of the cone
base, the test was considered invalid, and the material re-tested with a grid. The test was
terminated when the flame extinguished or when the mass loss rate reached 2.5 g/(m?2s).
The sampling system operated for an additional two minutes following extinguishment or
termination to allow for the O response time.

The principal calibration test was as follows: a piece of 25mm thick PMMA was
placed in the sample holder without insulation below the sample. Since the holder was
exactly 25 mm deep, the surface of the sample was flush with the top of the tray. Neither
the grid nor the edge frame was placed on the sample holder. The material was tested at

50 kW/m2 as per the standard.

The test commenced with an initial baseline (background) reading for a few minutes
during which the operating system was checked. The sample was then placed on the scale
and the sparker was positioned above the sample. The time required for the material to
burn continuously, without interruption, was defined as the ignition time. This time should
not be confused with the first initial flame from the sample which often was not self-
sustaining.

TEST MATERIALS

Twenty-six materials were tested, as listed in Table 1. The bulk of these materials
were wood-based, interior lining materials. Some composites and furniture materials were
also tested. Materials were received over a three-year period, including three different
batches of some samples. '

RESULTS AND DISCUSSION

Results

The results are presented in separate appendices, each one devoted to a particular
material. Each Appendix contains a table with a summary of results as explained in
Table 2. These tabies contain the results of three experiments on each material followed by
averages and % deviations of each particular variable. Individual experiment sheets are
ig}:ludcd in the Appendices and contain observations as well as other important
information.

At the end of each Appendix, figures present graphs of the following variable,
plotted versus time: rate of heat release, rate of mass loss, effective heat of combustion,
S?l?ke speci&c extinction area in exhaust stack, and cumulative smoke volume through
exhaust stac: A



_ Some materials were not tested at both heat fluxes. Tests were also not repeated
three times for some materials. Any materials which were obviously non-combustible were
tested only at the higher heat flux and no repeat test was conducted. If review of the data
Edlcatﬁii that some were considered to be unrepresentative, these data were dropped from

e results.

Di .
The data were analyzed as per Ref. 1 and deviations were noted as follows:

» The delay time for the oxygen analyzer was found to be 40 s by performing a
calibration test. This was carried out by burning a 25 mm thick sample of PMMA and
determining the time to Synchronize the rate of heat release and the rate of mass loss by
trial and error. This delay time was then used to adjust the O depletion readings to
correspond to the correct time. When this number was entered into the data acquisition -
system it adjusted the O readings accordingly.

* Some materials curled upwards towards the cone while burning, causing the tests to be
invalid. This was particularly true of woodpanel materials. These samples were re-
tested with a grid, however, the following potential problems were observed as a result
of this: using a grid cover noticeably decreased the RHR values and greatly increased
the ignition time, smoke production and flameout time. As seen in Ref. 3, this fact
created difficulties when comparing these results with other labs.

¢ An interesting burning pattern was observed with some of the wood materials. There
was an initial high RHR foliowed by a dip in the RHR as the top face charred which
was foliowed by another similar peak RHR due to the materials’ edges igniting with the
fire involvement of the virgin material below the char depth. The second peak was
usually higher than the first, however, for some materials this was reversed. This
produced considerably different results for some tests in calculating the total heat
released at peak heat release (THR@PHR) values.

» Based on a comparison of the NFL's results with the ASTM round-robin results,
reproducibility of the cone data was observed to be excellent, especially with
homogeneous materials such as particle board. Differences in materials such as fire-
retarded plywood and chipboard produced slightly different results. A detailed lab
comparison can be found in Ref. 3 and a comparison is shown in Table 3. This
comparison shows that the NFL's results were well within the range of the results in
the ASTM round robin4. The particleboard results demonstrate that the apparatus is
functioning well and that any deviations in the results are due to the materials.

» Some test results were more repeatable than others. Most cumulative variables were
quite repeatable, while most peak values were not. The total heat released during the
tests was usually the same for the same material. The peak heat release rate and peak
extinction coefficient typically had the greatest percent deviation.

+ Some furniture samples were tested in 1992 and problems arose in dealing with this
type of material. The preparation of the sample from the furniture itself was
challenging. Since furniture is rarely homogeneous, one section of material may not be
similar to the adjoining section. The size of the sample is also difficult to manage.
Since some material is extremely thick, fitting the sample in the holder was difficult or
impossible. The results included in this report were obtained without using any
backing in the bottom of the sample holder because there was not enough room. Some
samples could not easily fit in the holder and were compressed to fit in.




SUMMARY

Twenty seven materials were tested using the National Fire Laboratory's cone
calorimeter. The results of these experiments, as well as observations and test methods,
have been presenied.

Sample preparation played an important role in this test method. Methods of
wrapping the material with tinfoil, composition of material below the sample and type of
cover create different test scenarios and affect results.
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TABLE 1. TEST MATERIALS

Thickness Year Batch Year
Sample Material (mm) Received No. Tested
Plywood 6.0 1990 1 1991
Gypsumboard 13.4 1990 1 1991
Plywood 12.3 1990 1 1991
Fire Retarded Plywood 12.3 1990 1 1991
Expanded Polystyrene 26.1 1990 1 1991
Rigid Polyurethan 25.1 1990 1 1991
Woodpanel 6.0 1991 1 1991
Particleboard 12.3 1991 1 1991
Plywood 6.0 1991 2 1991
Plywood 12.3 1991 2 1991
Polyurethane with Foil 40.0 1991 1 1691
‘Woodpanel 3.0 1991 1 1991
Chipboard 6.0 1991 2 1991
Woodpanel 5.0 1991 1 1991
Woodpanel 3.0 1992 2 1992
Woodpanel 6.0 1992 2 1992
Plywood 12.3 1992 3 1992
Fire Retarded Plywood 6.0 1992 2 1992
Chair Seat 40.0 1992 1 1992
Chair Back 30.0 1992 1 1992
Polyisocyanurate w/Foil 25.0 1992 1 1992
‘Wallpaper 1.0 1992 1 1992
Particleboard 12.3 1992 2 1992
Particleboard 12.3 1992 3 1992
Chair Seat 150.0 1992 2 1992
Chipboard 6.0 1992 3 1992




TABLE 2., LEGEND FOR DATA SUMMARY SHEETS
MATERIAL : Material description
YEAR RECEIVED : Year the material was received
GRID / FRAME / NEITHER: Which cover used with the holder
FLUX LEVEL (kW/m2) : Cone heater flux level
THICKNESS (mm) : Sample thickness
UNITS
DETAILS [Test Ref. Filename under which the test is saved
OF TEST |Date Tested (D/M/Y) | Date of test
Temperature (Deg C) || The temperature of the room during test
- Initial Mass (2 Initial mass of the sample
TEST |Ignition Time (s) [ Time at which the sample ignited
RESULTS |Flameout Time (s) Time that the sample terminated flaming
Time PHR (s) Time of Peak Heat Release
Peak RHR (kW/m2) | Value of Peak Heat Release
Peak Mass Lost (g/s*m2) | Value of Peak Mass Loss
Peak Ext. Area (m2/kg) | Value of Peak Extinction area
Total Heat Rel. (MJ/m2) | Total Heat Released during test duration
THR @ PHR (MJ/m2) |i Total Heat Released at Peak Heat Release
TM HEAT COMH (MJ/kg) || Test Mean of Heat of Combustion
T™ RHR (kW/m2) | Test Mean Rate of Heat Release
™ MLR (g/s*m2) Mass L.oss Rate
TM 8. Ext. Area (m2/kg) Specific Extinction Area
Mass Final (2 || Final mass of sample
SUPPLEM|60s RHR (kW/m2) }| 60 second mean Rate of Heat Release
-ENTARY|60s MLR (g/s*m2) Mass Loss Rate
DATA |60s HEAT COMB (MlJ/kg) Heat Of Combustion
60s S. Ext. Area (m2/kg) Specific Extinction Area
180s RHR kW/m2) || 180 second mean Rate of Heat Release
180s MLR (g/s*m2) Mass Loss Rate
180s HEAT COM| (MJkg) Heat Of Combustion
180s S. Ext. Area{ (m2/kg) Specific Extinction Area
300s RHR (kW/m2) 1 300 second mean Rate of Heat Release
300s MLR (g/s*m2) ~ Mass Loss Rate
300s HEAT COM] (MJ/kg) | Heat Of Combustion
300s S. Ext. Area| (m2/kg) Specific Extinction Area




TABLE 3. COMPARISON OF ASTM vs. NFL. PARTICLEBOARD

RESULTS '
: Year Flux Time to HRR
Laboratory | Tested Level Ignition PHR @180 s THR
&W/m2) | (s) &W/m2) | kW/m2) | (MI/m?

ASTM 25 110 174 106 72
NFL 1991 25 130 143 95 75
NFL 1992 25 109 141 96 72
AST™M 50 24 256 153 39
NFL 1991 50 35 224 127 74
NFL 1992 50 28 230 136 77
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CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Plywood
YEAR RECEIVED : 1990
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 25
THICKNESS (mm) : 6
UNITS AVG. | MAX
DETATLS |Test Reference NRC1160 | NRC1171 | NRC1197 DEV %
OF TEST |Date Tested (D/M/Y) 713191 715191 7/22/91
Temperature (Deg C) 28 27 30 28 6
_ Initial Mass (® 31 32 30 31 3
TEST |Ignition Time (s) | 124 220 90 145 52
RESULTS |Flameout Time (s) ff 519 645 508 557 16
Time PHR (s) It 135 295 105 178 65
Peak RHR (KW/m?2) 137 135 138 137 1
Peak Mass Loss (g/s*m?2) 12.0 11.5 10.9 11
Peak Ext. Area (m2/kg) 55.1 106.9 91.5 84 35
Total Heat Rel. (MJ/m2) 21.5 279 27.1 27 2
THR @ PHR (MJ/m2) N/A 9.6 N/A 10 N/A
TM HEAT COMB. (MI/kg) 10.2 8.9 10.3 10 9
TM RHR (KW/m?2) 70.6 66.4 66.0 68 4
T™M MLR (g/s*m?2) 7.3 5.7 6.6 7 13
TM S. Ext. Area (m2kg) 16.3 19.1 13.3 16 18
Mass Final (2) 7 8 8 8 4
SUPPLEM |60s RHR (KW/m2) I 1228 132.4 117.5 124 7
-ENTARY {60s MLR (g/s*m2) “ 10.0 9.7 8.7 9 8
DATA |60s HEAT COMB. (MJ/kg) 11.5 12.6 12.7 12 6
60s S. Ext. Area (m2kg) 33.2 56.6 6.8 32 79
180s RHR (kW/m2) 107.1 108.4 104.4 107 2
180s MLR (g/s*m2) 9.0 8.5 8.4 9 5
180s HEAT COMB. (MJ/ke) 11.6 125 12.2 12 4
180s S. Ext. Area (m2/kg) 34.9 42.0 28.7 35 19
300s RHR (kW/m2) 82.6 80.1 79.1 81 2
300s MLR (2/s*m2) 6.7 6.0 6.3 6 6
300s HEAT COMB. (M/kg) 12.1 13.2 12.3 13 5
300s S. Ext. Area (m2kg) 21.0 25.2 18.0 21 18
FILE: 06PLY201.XLS Page 1 6:40 PM 8/20/92



CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Plywood
YEAR RECEIVED : 1990
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 50
THICKNESS {mm) : 6
UNITS AVG. | MAX
DETAILS [Test Reference NRCI1006 | NRC1133 | NRC1140 DEV %
OF TEST |Date Tested {DM/Y) 6/18/91 6/19/91 6/21/91
Temperature ' (Deg C) 29 28 27 28 4
Initial Mass (g) 28 32 13 3] 8 |
TEST |lgnition Time ) 20 13 | 20 18 [ 2
RESULTS |Flameout Time (s) 400 445 380 408 9
Time PHR (s) 165 25 160 117 79
Peak RHR (kW/m2) 137 161 170 156 12
Peak Mass Loss (g/s*m2) 11.2 13.2 14.8 13 14
Peak Ext. Area (m2/kg) 99.6 153.3 174.7 143 30
Total Heat Rel. (MI/m32) 28.7 31.0 33.0 31 7
THR @ PHR (MJ/m2) 15.8 N/A 18.9 17 9
TM HEAT COMB., (MJ/kg) 10.5 10.8 11.4 11 5
TM RHR (kW/m32) I 765 72.1 92.8 80 15
T™ MLR (g/s*m2) { 78 74 9.2 g 14
TM S. Ext. Area (m2/kg) | 225 28.0 64.9 38 69
Mass Final ] ) s 6_ 7 6 | 14
e e—— = — — e
SUPPLEM [60s RHR (kW/m2) 106.3 143.9 140.3 130 18
-ENTARY |[60s MLR (g/s*m?2) 8.9 10.9 10.4 10 12
DATA [60s HEAT COMB. - (MJ/kg) 11.0 12.4 12.5 12 3
60s S. Ext. Area (mkg) 26.3 50.6 67.7 48 45
180s RHR (kW/m2) f 1081 120.6 133.6 121 11
180s MLR (g/s*m2) 9.0 10.2 10.8 10 10
180s HEAT COMB. (MI/kg) 11.7 11.6 12.1 12 2
180s S. Ext. Area (m2/kg) 45.3 66.1 1084 73 48
300s RHR (kW/m2) 85.0 89.5 100.9 92 10
300s MLR (g/s*m2) 6.8 15 7.9 7 8
300s HEAT COMB. (MJ/ke) 12.3 11.7 12.6 12 4
300s S. Ext. Area (m2/kg) 212 39.6 76.1 48 60

FILE: O6PLYS01.XLS Page 1 6:42 PM 8/20/92



SUrMMARY TEST REFORT

Cone Calorimeter

Test Ref: NRC11ib60 Test Date: 07-03-1991

DETAILS OF MATERIAL TESTED
Sponsor @ Naticnal Research Council of Canada

Material: 1/4° Flywood 90
Date Received: & /01/1990

DETAILS DF TEST PRDLEDURE USED

Heat Flux r 25.0 kW/a= Nominal Flow : 24,0 1l/s
Orifice Constant s D.042203 Heat per Unit Mole : 13.10000 kJ/gD=
Heater Brientation : Horizontal Spark Ignitor Used : Y

Brid Used : N Frame Used s Y

Conditioning 3 50.0 RH @ 24.09C Test Conditions @ S0.0 FH @ 27.89C
Specimen Thickness: 0.006000m Specimen Area : 0.010000 m=

TEST RESULTE

Initial Mass 30.9 g Time of Peak RHE H i35 s
Final Mass H 7.4 g Peak RHE : 136.5 kW/m=
Mass Lost H 2.36 kg/m= Pepak Mass l.oss : 11.946 g/s*m~
Ignition Time : 124 s Peak Extinction Area: 55.10 m=/kg
Flameout Time : 519 = : Total Heat Released : 27.352 Ml/m=

Summary Data From Ignition

Test Mean 608 1B0OS 3008
Heat Release WS m= 70.57 122.77 107.11 BZ.5%
Mass Loss Eate o/s*m*= 7.33 .76 F.00 &.7%
Heat of Combustion MJI/ka 10,17 11.46 11.63 12.09
Sperific Ext. Area mi/kg 16.27 33.20 34.83 21.04
Carban Dicoxide kg/kg {0, 00000 0. Q0000 0, 00000 a., 04000

Carbon Monoxioe ko/kn 0. 00000 G. 00000 0. 00000 0. 03000

OBSERVATIONS AND COMMENTS

tneventful.

Tested by
Dfficer

fnno Robert
Kim andrew




Exp 171 7/8/914

1/4" Plywood 90 Flux = 25
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SUMMARY TEST REFORT

Comnme Calorimeter

Test Ref: NRC117% Test Date: 07-05-1991

DETAILS DF MATERIAL TESTED
Sponsor § National Eesegarch Council of Canada

Material: 1/4° Plywaood 20
Date Received: 3 /0i/1990

DETAILS OF TEGET PROCEDURE USED

Heat Flux : 250 kW/m® Nominal Flow T 24,0 1/s
Orifice Constant : 0,042210 Heat per Urit Mole : 13.12000 k3/g0=
Heater Drientation : Horizontal Spark Ignitor Used : Y

Brid Used t N Frame Used : Y

Conditioning ¢ S50.0 RH 8 Z4,0°9C Test Conditions : 5G.0 RH B 27, 290
Specimen Thickness: G.086000m Specimen Area t 0.010000 m*2

TEST RESULTS

Initial Mass : 31.7 g Time of Peak RHR H 295 &
Final Mass : 7.8 g Peak RHR 3 135.2 W/ m=
Mass Lost H 2.39 kg/m® Peak Mass Loss : 11.51 g/s*m™
Ignition Time : 220 s Peak Extinctien Area: 106.8BB m=/kyg
Flameout Time : 645 s Total Heat Released : 27.87 MI/n=

Summary Data From Ignition

Test Mean 608 1868 300s
Heat Release kW/m= 66,38 132.36 108.37 80.14
Mage Loss Rate o/s¥m= 5,74 g.72 E.47 b1
Heat of Combustion MI/ko 8.87 12.460 iZ.85 13.15
Specific Ext. Area m}/kg 19.11 96. 83 41.9R 25,19
Larbon Dicgxide ka/ko 0. 00000 0. 000060 G, Q0000 0,00000
Carbon Maonoxide kg/kg 0. 00000 0. 000460 0, 060040 0. 00000

OBBSERVATIDNS AND COMMENTS

Ureventful.
The entire face seemed to ignite at once, perhaps the
reasan why there is not a distinct peak rhr.

Dnno Rohert
Fim éndrew

Tested by
Bfficer
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SUMMARY TEST REFORT

Cahu Calorimeter

Test Ref: NECI197

DETAILE OF MATERIAL TESTED

Sponsor : National Research Council of Canada

Material: 1/4° Flywood 70
Dete Recelvedr = /0171990

DETAILE OF TEST PROCEDURE UEBED

Heat Fluy PO25.0 kW/m®
firificre Constant t 0.04T787
Heater Drientation ¢ Horizontal
Brid Used I N

Conditioning t S0.0 RH & 24.0°C
Bpecimen Thickness: 0,004000m

TEET RESULTS

‘Initial Mamg 1 20.0 g
Final Mass t 7.8 g
Mang Lost 1 2.22 kg/m=
Igritian Time 1 90 &
Fiamopout Time 50B &

Summary Date From Ignition

Test Mean
Heat Release LW/ m=2 a6.01
Mass Lozss Rate g/s¥m= &, 64
Heat of Combustion MI/kog 1G.32
Bpecific Ext. Area mi/kg 15,27
Carbhon Dicxide kg/ko G, 000040
Carbon Monoxide ka/kg &, GoOno

DBEERVATIONE AND COMMENTS

Uneventful.
Mzintains meost of its shape and area.

Tested by { Cnpo Robert
Dfficer ! Eim Andrews

&O5

117.50
B.&67
12.46
&. 80

O, a0l
G Q00060

Test Date: 07-22-19%91

Nominal Flow

Heat per Unit Mole
Spark Ignitor Used
Frame Used

LE I I T

Test Conditions
Specimen Area

g.

Time of Peak RHR :
Peak RHE :
Peak Mass Loss :
Feak Extinction Area:
Total Heat Released :

1BOS Z00s
i04.36 79,13
e 37 .32
12,15 12.32
28.73 iB. 02

0, 00000 Q. 00300
G, 00000 0, 00000

28.0 1/=

13.10000 kJ/o0a

¥
¥

010000 m=

105
13B8.5
10,86
91.47
27.08

0.0 RH @ 29.%9C

W/ m=
g/s*¥m=
m=/kq
M3/ m®



Exp 180 7/ 4/91

1/4" Plywood 90 Flux = 25
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SuUurMAarRY TEST REFORT

Cone Calorimeter

Test Ref: NRC1O0GA _ Test Date: 04-18-1991

DETAILS OF MATERIAL TESTED
Sponsor ¢ National Research Council of Canada

Material: 1/4° Flvwood 0
Date Received: 5 /2371990

DETAILS DF TEST FROCEDURE USED

Heat Flux P OS0.0 kW/m@ Nominal Flow T 74,0 1/s
Orifice Constant : 0.043279 Heat per Unit Mole : 13.10000 kJ/g0z
Heater Orientation : Horizontal Spark Ignitor Used ¢ Y

Brid Used i N Frame Used T Y

Conditioning ¢ S50.0 FH @ 24.09C Test Conditions : 30.0 REH & 29.09C
Bpecimen Thickness: ©.0056000m Specimen Area t 0.010000 o=

TEST RESLULTS

Initial Mass : 28.3 g Time of Peak RHE : 165 =
Final Mass : 3.3 g Feak EHE H 136.% kW/m=
Mass Lost : 2.30 kg/m= Peak Mass Loss : 11.22 g/=*n=
Ignition Time : 20 e Peak Extinction Area: F9.058 %/ kg
Flameout Time : 400 = Total Heat Released : 28.65 MI/o@

Summary Data From Ignition

Test Mean 605 1BOS S00s
Heat Release EW/m= 76.52 106,35 108,13 B4.%64
Mase loss Rate g/s*m= 7.77 2.89 g.02 6.77
Heat of Combustion MJI/kg 1¢.54 10.97 11.47 12.35
Specific Ext. Area mliko 22.49 26.34 43.2% 27.22
LCarbon Dicxide kg/kg 0.00000 . 00000 0. 00000 0. Q0000
Carbon Monoxide kg/lkg 0. G000 0, O400o 0. 00000 0. 00000

OBSERVATIONS AND COMMENTSE

Typical of sample.
The sample remained horizontal until the esnd cof the tesi,
when it curled up somewhat, turning into a thin wafer.

Tested by
Dfficer

onno Eobert
Eim Andrew
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sSuMMARY TEET REFORT

Cone Calorimeter

Test Ref: NECILI33

DETAILS OF MATERIAL TESTED

Sponsor @ Mational FEesearch Council of Canada

Material: 1/4° Plywocod %0
Date Recefivad: S /23/1220

DETAILE OF TEEBT PERQCEDURE UBED
Heat Flux f S0.0 EW/m=
Drifice Constant ¢ G.042780
Heater Orientation @ Horizeontal
Brid Used : N

- Conditioning 2 S0.0 RH € 24.0°C
Spercimen Thickness: 0.20&000m

TEST RESULTS

Initial Mass

H 1.5 g
Final Mass : 6.2 g
Mass Lost : 2.593 kg/m=
Ignition Time @ i3 s
Flameout Time : 445 g

Summary Data From Ignition

Test Mean
Hzalt Felease EW/m= 72,12
Mass Loss Eate g/s¥m= 7.41
Heat of Combustion MI/kg 1G.77
Specific Ext. Area m?/kg 27.98
Carbon Dioxide kglfkg 4,.00000
Carbon Monowide kgikg 0.00000

OBSERVATIONS AND COMMENTS

Typical to previous test of material,

605

145.86
10.88
12.40
o0. 57

0. 00000
0, 03000

Test Date: 06-19-19%1

Nominal Flow

Heat per Unit Mele
Spark lIgnitor Used
Frame HUsed

Test Conditions
Specimen Area

o.

Time of Peak RHR :
Feak RHE H
Peak Mass Loss ‘3
Peak Extinction Area:
Total Heat Released :

1BOS 300s
120.62 69.48
1G.17 7. 51
11.61 11.74
66.06& 37.63

G. 0000 0. 006300
0. 00000 0. 00000

At the end, there are small pieces of waterlike material,

charred.

Tested by @ Onno Eohbert
Offiger I Kim Andrew

4.0 1/=
3

2
1
Y
Y

010000 m=

bd
4]

161.4
13. 16
153.29

31.01

3. 10000 kJ/glaz

50.0 FH @ 27.8°C

bW/ m=
g/e*m=
m=/kg
MJ/m=
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APPENDIX B: 13.4 mm GYPSUMBOARD







CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL ; Gyproc
YEAR RECEIVED : 1990
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) ; 25
THICKNESS (mm) : 13
UNITS AVG. MAX
DETAILS |Test Reference NRC1151 NR(C1181 NRC1186 DEV %
OF TEST |Date Tested (D/M/Y) 6/24/91 7/8/91 7/8/91
Temperature (Deg C) 30 28 28 25 3
Initial Mass (&) 106 106 108 107 1
TEST [lgnition Time ) DNI DNI DNI DNI 0
RESULTS |Flameout Time (s) 420 420 419 420 0
Time PHR (s) 225 235 200 220 9
Peak RHR (kW/m2) 19 14 16 16 20
Peak Mass Loss (gfs*m2) 8.0 3.0 4.1 5 59
Peak Ext. Area {m2/kg) 97.4 117.0 122.0 112 13
Total Heat Rel. (M¥/m2) 2.9 1.1 1.5 2 59
THR @ PHR (MJ/m2) I N/A N/A 0.5 0 0
TM HEAT COMB. (MJ/kg) 1.2 0.7 1.0 1 25
TM RHR (kW/m2) 7.0 2.6 3.6 4 59
™ MLR _(g/s*m2) 1.7 1.9 1.9 2 9
TM S. Ext. Area (mkp) 6.8 11.8 12.4 10 34
Mass Final J__g__) 99 99 101 100 2
SUPPLEM |60s RHR (KW/m2) 26 | 0.1 0.2 1 0
-ENTARY |{60s MLR (g/s*m?2) 1.7 0.7 0.7 1 0
DATA 60s HEAT COMB. (Ml/kg) 1.5 0.0 0.2 1 0
60s S. Ext. Area (m2kg) 54 0.0 0.0 2 0
180s RHR (kW/m2) 4.6 1.0 1.8 2 0
180s MLR (g/s*m2) 1.8 14 1.6 2 0
180s BEAT COMB. {Ml/kg) 1.5 0.6 1.0 1 4]
180s S. Ext. Area (m2/kg) 154 20.5 21.5 21 30
300s RHR {kW/m2) 7.6 3.5 42 5 49
300s MLR {g/s*m2) 1.9 1.8 1.8 2 4
300s HEAT COMB. (Ml/kg) 4.0 2.0 2.4 3 43
300s S. Ext. Area {m/kg) 9.4 16.3 17.0 14 34
FILE: 13GYP201.XLS Page 1 10:30 PM B/20/92




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL: Gyproc
YEAR RECEIVED : 1990
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 50
THICKNESS (mm) : 13
UNITS AVG, | MAX
DETAILS |Test Reference NRC1019 | NRC102]1 { NRC1020 DEV %
OF TEST |Date Tested (D/M/Y) 6/7/91 6/19/91 6/21/91
Temperature (Deg C) 32 29 29 30 6
Initial Mass () 108 107 107 1067 i
TEST  |lgnition Time () 33 28 30| 30 9
RESULTS |Flameout Time (s) 45 49 45 46 6
Time PHR (s) 35 30 30 32 11
Peak RHR (kW/m2) 48 63 64 58 18
Peak Mass Loss (g/s*m2) 6.2 6.1 7.8 7 16
Peak Ext. Area (m2/kg) 212.0 1220 37.0 124 71
Total Heat Rel. (MJ/m2) 0.9 0.9 1.3 1 25
THR @ PHR (MJ/m2) 0.2 0.3 0.3 . Q0 18
TM HEAT COMB. MJ/kg) 3.0 3.0 4.9 4 34
T™ RHR {(kW/im2) 46.3 471 66.3 53 25
T™ MLR __{g/s*m2) 3.6 5.0 5.0 5 20
TM 8. Ext. Area (m2kg) 114.4 68.4 9.2 64 86
Mass Final {g) 105 104 104 105 1
SUPPLEM |60s RHR (kW/m2) 13.5 13.1 14.2 14 5
-ENTARY |60s MLR __(2/5*md) 0.9 1.3 1.7 1 30
DATA |60s HEAT COMB. (MJ/kg) 6.0 5.9 7.7 7 18
60s S. Ext. Area {m2/kg) 20.4 12.6 0.0 11 100
180s RHR {kW/m2) 4.5 4.4 4.3 5 5
180s MLR (g/s*m2) 0.3 0.5 0.6 0 30
180s HEAT COMB. (MJ/kg) 6.0 5.9 7.7 7 18
180s S. Ext. Area (m2/kg) 6.8 4,2 0.0 4 100
300s RHR {(kW/m2) 2.7 2.6 2.8 3 5
300s MLR __{gfs*m2) 0.2 0.3 0.3 0 30
300s HEAT COMB. (MJ/kg) 6.0 5.9 7.7 7 18
300s S. Ext. Area (m2/kg) 4.1 2.5 0.0 2 100
FILE: 13GYP501.XLS. Page 1 10:34 PM 8/20/92



SUMMARY TEST REFORT

Cone Calorimeter

Test Ref: NRC115%

DETAILS OF MATERIAL TESTED

Sponsor @ National Research Council of Canada

Material: 5/B° Gyproc 90

Date REeceived: 5 /2371990

DETAILS OF TEST FROCEDURE USED

Heat Flux : 25,0 kW/m®
Orifice Constant r 0.043192
Heater Orientation : Horizeontal
6rid Used :t N

Conditioning ¢ 350.0 RH @ 24.09C
Specimen Thickness: $.016000m

TEST REEULTS

Initial Mass 106.0 g
Final Mass 98.5 g
Mass Lost 0.75 kg/m®

Ignition Time
Flameout Time

0 s
420 =

Summary Data From Ignition

Test Mean &05
Heat Release LW/ m= 7.00 2.60
Mass Loss Rate g/s*m® i,68 1.66
Heat of Combustion MJI/kg 1,19 1.45
Specific Ext. Area m}/kg 6.84 5.39
Carpbon Dicxide ka/kg 0.000600 0, 60000

Carbon Monoxide kg/kyg 0. 00000 0,00000

OBSERVATIONS AND COMMENTS

There was no actuesl fiame in this

at arocund the ihree minute mark,

st

axperiment.

Test Date: 06-Z24-1991

Nominal Flow

Heat per Unit Mole
Spark Ignitor Used
Frame Used

50.
a.

Test Conditions
Specimen Area

.  wa

Time of Peak RHR :
Peak RHR H
Pesak Mass lLoss :
Peak Extinction Area:
Tetal Heat Released :

1805 3005
4,55 7.5%
1,80 1.88
2.49 4.00

15.33 9.42

0.00000 4. QU000
0.G0000 . GOG00

Hoawever

the same characteristics
that when it ignited in the 30 tests were displayed. The te

was run until 10 minutes as per standard.

Onno Rohert
Kim Andrew

Tested by
Officer

24.0 l/s
12.100600 ¥J/gb=2
y

Y

O RH @ 29.79C
010000 m=

225 s

19.0 kW/m®
B.02 g/s¥n®
?7.38 m=/kg
2.91 Ml/m=
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SUMMARY TEST - REFORT

Cone Calorimeter

Test Ref: NRC11B1 Test Date: 07-08-1991

DETAILS OF MATERIAL TESTED
Sponsor 3 National REesearch Council ofVCanada

Material: 5/B" GByproc 90
Date Received: 5§ /01719390

DETAILS DF TEST PROCEDURE USED

Heat Flux t 25.0 kW/m® Nominal Flow : 24.0 1/s
Dritice Constant s 0.0421B3 Heat per Unit Mole s 13.:10000 k1/gDz
Heater Drientation : Herizontal Spark Ignitor Used @ Y

Brid Used : N Frame Used t ¥

LConditicning § 50.0 BEH @ 24.09C Test Conditions 1 S0.0 RH € 28.3°C
Specimen Thickness: 0.016000m Specimen Area : 2.010000 m®

TEST RESULTS

Initial Mass 106.2 g Time of Peak RHR : 238 s
Final Mass s 9.1 g Peak RHE H 13.7 kW/m=
Mass Lost : 0.71 kg/m® Feak Mass Loss H 3.21 g/c#*m®
Ignition Time : 0= Peak Extinction Area: 116.7% m=/kg
Flameout Time : 420 5 Total Heat Released 3 1.16 HJ/m=

Summary Data From Ignition

Test Mean &08 1805 IQ0s
Hest Release W/ m= Z. 64 0,06 0.97 3,52
Mass Loss Rate g/fsEm= 1.94 0.72 1,44 1,73
Heat of Combustion MJI/kg 0.72 G.00 0.42 2.01
Specificr Ext. Area mi/kg 11.77 0.00 20.4%9 16.28
Carbon Dioxide ka/kg 0.00000 Q.0G000 0. 00000 0. G0000o
Earbon Monoxide £g/kg 0. 00000 &, 00000 0. 00000 G, 00000

OBSERVATIONS AND CDMMENTS

The sample produced smoke at the beginning, up to .3 sp. ex
and thenm after it peaked the paper rolled up orn the face
similar to what happens when i1t ignites at 50. This was
desmed igrition time. The test was then terminated at the 7

minute mark.

Tested by
Dificer

Onno Ecbert
Eim Andrew
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SUMMARY TEST REFORT

Cone Calorimeter

Test Ref: HNREC11B6 . Test Date: 07-0B-i921

DETAILS OF MATERIAL TESTED
Sponsor i National Research Council of Canada

Material: 5/8° Byproc F¢
Date Received: T /01/1990C

DETAILS DF TEST PROCEDURE USED

Heat Flux : 25.0 EW/RS Nominal Flow 1 24,0 1/s
Grifice Constant T 0042183 Heat per Unit Mple @ 13,10000 ki/gqD0=
Heater QOrientation : Horizontal Spark Ignitor Used : Y

Grid Used : N Frame Used I |

Eonditioning : 306.0 RH € 24.0°C Test Conditions : 50.0 RH € 28.3°C
Specimen Thickness: 0.016000m Specimen Area : 0.010000 m®=

TEST RESULTS

Initial Mass 108.23 g Time of Peak RHR H 200 s
Final Mass H 131.4 g Peak RHE H 15,6 kW/m=
Mass Lost H £.69 kg/m™ FPeak Mass Loss H 4.12 g/e¥m®
Ignition Time : 0 s Peak Extinction Area:  122.03 n=/kg
Flameout Time : 419 s Total Heat Released : 1.47 Ml/m=

Summary Data From Ignition

Test Mean 608 1808 300s
Heat Releass EW/m= S.09 0,16 1.78 4.1
Mass Loss Rate g/s*m= 1.93 0.74 1.54 1.77
Heat of Combustion MlIfkg 0.97 22 1.403 2. 36
Specific Ext. Area mi/kg 12.42 0.00 27.46 16.98
Carbon Dioxide kaskg 0. 0Ga040 ., aguag d. 00G00 G, OGQ00
Carben HMonoxide ka/kg 0, 00000 0. 00600 0. 000600 0. 00000

DBSERVATIONS AND COMMENTS

The paper started lifting at the 3 minute mark.

Tested by : Dnno Robert
Dfficer : Eim Andrew




ElFMarRY TEST REFORT

Cone Calorimeter

Test Ref: MEC1GIQ Test Date: G6-07-1991

DETAILE OF MATERIAL TESTED
Sponsor ¢ National Research Council of Canada

Material: S5/8° Byproc 90
Date Received: 5 /23/1990

DETAILS OF TEST PROGCEDURE USED

Heat Flux P OS0.0 kW/m= Nominal Flow 1 24.0 1/s
Orifice Constant r 0.043347 Heat per Unit Mcole 1 13.10000
Heater Orientation : Horizontal Spark Ignitor Used : Y
Grid Used : N Frame Used 1 Y
Conditioning : 50.C EH @ 24.0°C Test Conditions @ 50.0 BH & 31
Specimen Thickness: 0.013400m Specimen Area t GLO10000 m¥
TEST RESULTS
Initial Mass 107.7 ¢ Time of FPeak RHR : 5
Final Mass H 103.1 g Peak RHE : 47,5
. Mass Lost : 0.26 kg/m”? Peak Mass Loss : 65.29
Ignition Time : 3T s Feak Extinction Area: 212,05
Flameout Time : 45 = Total Heat Released : 4.93

Summary Data From Ignition

Test Mean - HDE 1805 00s
Hzat Kelease W/ m= 46,29 12,45 4,48 2.69
Mass Loss Rats g/s#m= S.61 0.93 6,31 6,19
Heat of Combustion MJI/kg 2.98 6.02 &.02 &.02
Specific Ext. Area mi/ko 114,34 20.45 &£, B2 4,07
Carbon Dioxide kgfkg 0,00000 (. 00a00 0. 00000 0, 00000
Larbon Monoxide kQ/kag o Q0000 0. 000060 G, 00000 0. 0G0000

DBSERVATIONS AND COMMENTS

urneventful

Tested by : Onno Ecbert
Dfficer t Kim Andrew

kJ/gh=

»BPC

s
W/ m=
g/s®m=
o= kg
MI/m=
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SUMMARY TEST REPORT

Test Ref: NRC1020

DETAILS OF MATERIAL TESTED

Cone Calorimeter

Sponsor : National Research Council of Canada

Material: S/B’° Byproc 70

Date Received: T /23717950

DETAILS OF TEST PROCEDURE USED

Heat Flux t S50.0 kW/m®
Orifice Constant : 0.043FB42
Heater Orientation ¢ Horizontal
brid Used s N

Conditioning : 50.0 FH @ Z4.0°9C
Specimen Thickness: 0.015000m

TEST RESULTS

Initial Mass : 106.7 g
Final Mass : 104.3 g
Mass Lost H 0.24 kg/m=
Ignition Time : 30 s
Flameout Time : 4% s

Summary Date From Ignition

Heat Release kW/m#
Mass Loss Rate g/s*m=
Heat of Combustion MJ/kg
Specific Ext. Area mlt/kg
Carbon Dioxide kg/kg
Carbon Monoxide ko/ko

DBSERVATIONS AND COMMENTS

Test Mean

b6. 33
4.5
4.89
9,25

0. 00000
G. 00000

&05

14,24
1.71
7.70
0.00

G. 00000
G. 00000

Test Pate: 04-21-1991

Nominal Flow
Heat per Uni

t Mole

Spark Ignitor Used

Frame lsed

Test Conditions
Specimen Area

Time of Peak
Peak RHRE

‘Peak Mass Lo
Peak Extinction Area

Total Heat R

1BOE

4.75
0.57
7.70
0.00
(. 00000
&, QUo00

Thz sample ignites guickly and once the entire surface
is 1lit, it burns through the paper and the flame dies.
The surface paper then folds up in little strips accross

entire surface.

ODnneo Robert
Eim Andrew

Tested by
Dfficer

=

RHR

£33

eleased

S00s

2.8%
0,354
7.70
.00
¢. 60000
0.000860

24.0 1/=
13.10000 k1/gD0=
Y

Y

a0.0 EH & ZB,.89C

0. 010000 m=

: 30 =
i 63.7 kEW/m=T
: 7.73 g/s¥m=
H 36.9%9 m=/kg
: 1,33 Ml/m®
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SurMMakRyY TEST REFPORT

Cone Calorimeter

Test Refy; NEE1OZ1 Test Date: (&8-19-1991

DETAILS OF MATERIAL TESTED
Sponsor ¢ National Research Douncil of Canada

Material: S5/8' Bypraoc 90

Date Received: 5 /2371990

DETAILS OF TEST PROCEDURE USED

Heat Flux : 50.0 kW/m= Mominal Flow : 24.90 1l/s
Orifice Constant s 0.042780 Heat per Unit Mole : 13.10000 kJ/g0z
Heater COrientation : Horizeontal Spark Ignitor Used : Y

Grid Used :t N Frame Used 5 Y

Conditioning : 50.0 RH @ 24.09C Test Conditions : S50.0 EH @ 29.0%C
Specimen Thickness: 0.615000m Specimen Area t D.010000 m=

TEST RESULTS

Initial Mass : i06.9 o Time of Peak RHR : 30 s
Final Mass H 104.2 n Peak RHR : 63.4 kW/a®
Mass Lost H 0.27 kg/m® Peak Mass Loss : 6.12 g/=%m=
Ignition Time 3 28 s Peak Extinction Area: 122.04 m=/kg
Flameout Time : 47 = Total Heat Released : 0.94 MI/m=

Summary Data From Ignition

Test Mean : 4058 1R05 Z00s
Heat Eelease kW/m= 47.08 13.05 4,35 2.61
Mass Loss Rate g/s¥m? 4.97 1.34 0,45 .27
Heat of Combustion MI/kg .04 S5.94 5.94 5.94
Specific Ext. Aresa mi/kg 68.41 12,83 4,21 2.53
Carbon DBicxide kg/kg 0., 00000 0. 00000 Q. 00000 4. Q00a0

Carbon Monoxide kg/kg 0., 00000 0. 00000 0. 00000 0. 00000
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APPENDIX C: 12.3 mm PLYWOOD




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Plywood
YEAR RECEIVED : 1990
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 25
THICKNESS (mm) 12.3
UNITS AVG. | MAX
DETAILS |Test Reference NRC1147 | NRC1159 | NRC1169 PEV %
OF TEST |Date Tested (D/M/Y) 6/24/91 713191 7/5/91
Temperature (Deg C) 29 28 27 28 5
Initial Mass (¢:4) 62 64 58 62 5
TEST  |ignition Time (s) [ 105 229 280 205 49
RESULTS |Flameout Time (s) i 1175 1225 1230 1210 3
Time PHR (s) | 15 240 290 215 47
Peak RHR (kW/m?2) “ 128 93 81 101 27
Peak Mass Loss (g/stm2) 10.7 9.6 7.3 9 21
Peak Ext. Area (m2/kg) N/A 74.7 53.0 64 17
Total Heat Rel. (MJ/m32) 59.0 49.3 45.3 51 15
THR @ PHR (MJ/m2) 1.7 1.4 1.1 1 23
TM HEAT COMB. (MJ/kg) 11.1 9.3 9.5 10 11
TM RHR (kW/m2) 55.4 49.6 48.0 51 9
T™ MLR (g/s*m2) 46 4.9 4.7 5 4
TM S. Ext. Area (m2kg) N/A 1.7 0.9 1 31
Mass Final {g) 16 18 16 17 6
SUPPLEM [60s RHR (kW/m?2) 99.9 79.1 64.8 81 23
-ENTARY |[60s MLR (g/s*m2) 7.5 6.6 5.8 7 13
DATA |60s HEAT COMB, (MI/kg) 12.4 11.1 10.4 11 10
60s S. Ext. Area (m2/kg) N/A 16.2 94 13 27
180s RHR (kW/m2) 56.7 49.6 45.7 51 12
180s MLR (g/s*m2) 47 49 4.5 5 5
180s HEAT COMB. (MJ/kg) 11.6 9.8 9.8 10 12
180s §. Ext. Area (m2/kg) N/A 5.7 3.1 4 20
300s RHR (kW/m?2) 46.8 42,9 43.4 44 5
300s MLR (g/s*m?2) 4.1 45 4.2 4 6
300s HEAT COMB. (MJ/kg) 11.1 9.3 10.2 10 9
300s S. Ext. Area (mkg) N/A 4.1 1.9 3 38
FILE: 12PLY201.XLS Page 1 10:36 PM 8/20/92




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Plywood
YEAR RECEIVED : 1990
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2} : 50
THICKNESS (mm) : 12.3
UNITS AVG. | MAX
DETAILS |Test Reference NRC1134 | NRC1146 | NRC1191 DEV %
OF TEST |Date Tested (D/M/Y) 6/19/91 6/21/91 /8151
Temperature (Deg C) 29 30 29 29 2
Initial Mass @ 57 56 55 56 1
TEST [ignition Time ) 25 23 24 | 24 4
RESULTS jFlameout Time (s) 694 710 640 681 6
Time PHR (s) 450 30 420 300 90
Peak RHR (kW/m2) 133 150 140 141 7
Peak Mass Loss {g/s*m2}) 11.4 11,2 13.4 12 12
Peak Ext. Area (m2/kg) 143.7 131.3 160.2 145 10
Total Heat Rel. (MJ/m2) 48.3 49.1 44.0 47 7
THR @ PHR (MIim2) 31.8 N/A 28.9 30 5
TM HEAT COMB. (Mlkg) 10.5 10.5 9.9 10 4
TM RHR (kW/m2) 73.2 71.7 71.5 72 1
™ MLR (g/s*m2) 1.3 7.4 7.7 8 3
TM S. Ext. Area {m2/kg) 17.5 24.4 30.0 24 27
Mass Final (3] 14 12 12 13 7
SUPPLEM |60s RHR {(kW/im2) 106.6 120.4 113.0 113 6 ]
-ENTARY |60s MLR (g/s*m2) 8.0 9.4 9.1 9 9
DATA |60s HEAT COMB., (MJikg) 12.2 11.9 11.5 12 3
60s S. Ext. Area (m2/kg) 3.1 24.5 20.2 16 80
180s RHR (kW/m2) 75.7 79.1 76.4 77 3
180s MLR (g/s*m2) 6.7 7.2 7.3 7 5
180s HEAT COMB. {(MI/kg) 11.0 10.6 10.2 11 4
180s S. Ext. Area {m2/kg) 1.2 8.7 8.0 6 79
300s RHR {kW/m2) 64.6 68.2 64.8 66 4
300s MLR (g/s*m2) 6.2 6.5 6.6 6 4
300s HEAT COMB. MJ/kg) 10.2 10.2 9.6 10 4
300s S. Ext. Area (m2/kg) 0.7 5.3 4.8 4 80
FILE: 12PLY501.XLS Page 1 6:45 PM 8/20/92



SLUIMMARY TEST REFORT

Conmne Calorimeter

Test Ref: NRC1147 Test Dater 06-24-1991

DETAILS OF MATERIAL TESTED
Sponsor : National Research Council of Canada

Material: 1/2° Plywood 20
Date Received: 5 /723/1%9%90

DETAILS OF TEST PROCEDURE USED

Heat Flux P253.0 kH/m2 Nominal Flow t 24.0 1/s
Brifice Constant ¢ 0.043192 Heat per Unit Mele : 13.10000 kJ/g0a
Heater Orientation : Horizontal Spark Ignitor Used : Y

Brid Used : N Frame Used t Y

Conditioning : 50.0 RH € 24,0°C Test Conditions ¢ S0.0 RH & 29.2°C
Specimen Thickness: O0.012000m Specimen Area T 0.010000 m@

TEST RESULTS

Initial Mass : 6Z2.5 o Time of Peak RHR : 118 =
Final Mass : 16.4 o Peak RHE H 127.7 kW/m=
Mass Lost H 4.61 kg/m= Peak Mass Loss : 10.70 g/=s*m=
Ignition Time : 105 s Peak Extinction Area: 0.00 m*/kg
Flameout Time : 1,175 s Total Heat Released : 59.01 MJ/m=

Summary Data From Ignition

Test Mean 605 1805 S00s
Heat FKelease kW/m= 50. 41 7.9 b, 72 46.80
Mase Loss Rate g/s*m™ 4.57 7.46 4,70 4,11
Heat of Combustion MI/kg 11.11 12,37 11.62 11.08
Specific Ext. Area m}/likg 0,00 0.00 Q.00 0,00
Carbon Digxide kg/kg 0. 00000 G, 00000 0. 00000 0. 00000

Carbon Monoxide ko/kg £.00000 0.90060 0.00000 0.000040

OBSERVATIDNS AND COMMENTS

This sample burned similar to the one at S0 with of
course a slower burn rate. The sample did nat swell as
much as the otherse had either.

Tested by
Dfficer

Onno Eobert
im Andrew

LI T
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SUMMaARY TEST REFORT

Cone Calorimeter

Test Ref: NRC1159 Test Date: 07-03-19%91

DETAILS DF MATERIAL TESTED
Sponsor : Naticonal Research Council of Canada

Material: (/2°' Flywocod 90
Date Received: 5 /2371990

DETAILS OF TEST PROCEDURE USED

Heat Flux P 25,0 kW/m= Nominal Flow P 24.0 l/s
Orifice Constant : D.042Z203 Heat per Unit Mele : 13.100G00 kJ/g0=
Heater Orientation : Horizontal Spark lgnitor Used : Y

Grid Used HI Frame Used t Y

Conditioning : 50.0 RH @ 24.0°C Test Conditions ¢ 5G.0 RH @ 27.59C
Epecimen Thickness: 0.012000m Spetimen Area : D.010000 mT

TEST RESULTS

Initial Mass ¢ 63.8 g Time of Peak RHR : 240 s
Final Mass : i7.7 g Peak RHR : 93.1 kW/m=
Mass Lost : 4.61 kg/m* feak Mass lLoss H ?.568 g/s*m=
Ignition Time : 229 g Peak Extinction Area: 75.73 m=/kg
Flameout Time : 1,225 s Total Heat Released : 45,34 MI/m=

Summary Data From Ignition

Test Mean ‘ 608 1808 300s
Heat Release kW/m= 49,58 79.13 49,465 42.94
Mass Lossz Eate g/s*m= 4.91 t.54 4,92 4.4%
Heat of Combustion MJ/kg Q.32 11.10 2.76 .33
Specific Ext. Area mit/kg 1.65 16.22 S. 66 4.13
Carban Lioxide kg/kg 4, 00000 8, 00000 (. Q0000 0. 00000

Carbon Monoxide ka/kg 0. 00000 3, 00600 0. 00000 0, 00000

DBSERVATIDONS AND COMMENTS

Uneventful.

Onne Fobert
Eim Andrew

Tested by
Dfficer
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SUMMARY TEST REFPORT

C:c:riea Calorimeter

Test Ref: NRLC1149 Test Date: 07-05-1991

DETAILS DF MATERIAL TESTED
Sponser : National Research Council of Canada

Material: 1/2°' Plywood 90
Date Received: 5 /01/1990

DETAILS OF TEST PROCEDURE USED

Heat Flux P Z20.0 kW/m® Nominal Flow : 24.0 1/s
Orifice Constant : O.042210 Heat per Unit Mole : 13.10000 kJ/gOl=
Heater Orientation : Horizontal Spark Ignitor Used : Y

Brid bsed 1 M Frame Used 1 Y

Eonditioning : 30.0 EH @ 24,09C Test Conditions : 50.0 RH € 27.0°9C
Specimen Thickness: ©.012000m Specimen Area : 0.010000 m=

TEST RESULTS .

Initial Mass 5B.3 g Time of Peak RHR H 290 s
Final Mass H 16.2 g Peak RHR H 81,4 kW/m=
Mass Lost : 4.22 kg/m™ Peak Mass Loss : 7.29 g/s*m®
Ignition Time 280 s Peak Extinction Area: 53.00 m=/kg
Flameout Time : 1,230 s Total Heat Released 45.34 MI/m®

Summary Data From Igniticn

Test Mean 608 180§ 3008
Heat REelease KW/ m= 47.98 64.76 45. 70 435,36
Mass Loss Rate g/s*m< 4,466 5.75 4,42 4.1é
Heat of Combustion MJ/kg 9.52 146,38 9.83 14,16
Specific Ext. Area m?/kg 0.B8 9.37 S.12 1.87
Carbon Dicxide kg/kg 0, 00000 000000 0. 00000 0, Q0000

Carbon Monoxide kg/kg 0. 00000 0.00000 0. 00000 0. 000060

OBSERVATIDNS AND COMMENTS

Uneventful.

Onno Fobert
Eim Andrew

Tested by
Officer
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SUMMARY TEST REFPORT

Comne Calorimeter

Test Ref: NRC1134 Test Date: 06-19-1971

DETAILS OF MATERIAL TEBTED
Sponser : National Research Council of Canada

Material: 1/2° Flywocod %0

Date Recmived:s 5 /23/1990

DETAILE OF TEST PROCEDURE UBED

Heat Flux t S0.0 kW/m= Noeminal Flow t 24,0 1/s
Drifice Constant 1t ©,042780 Heat per Unit Mole : 13, 10000 kJ/gD=
Heatar Orientation & Horizontal Spark Ignitor Used : Y

Brid Usad I N Frame Used t Y

Conditioning 1 S50.0 FH € 24.0°C Test Conditions : 50.0 FH @ 29.4°C
Epecimen Thicknessi 0.012000m Specimen Area ¢ 0.010000 m=®

TEET REBULTB

Initial Mass 1 S6.6 g Time of Peak RHR H 450 s
Final Mamw ' 13.6 g Peak RHR H 122.5 kW/m=
Mass Lost I 4.30 kg/m= Peak Mass Loss : 11.35 g/e*m™
Ignition Time 25 s Peak Extinction Areag 143.72 m=/kg
Flameout Time 1 694 5 Total Heat Released : 4B.29 MJ/n7

gummary Data From Ignition

Test Mean 505 1B0S 3008
Heat Helease kW/m= 7318 106,57 75.70 b4, 63
Mass Loss Rate g/s*m= 7.54 B. 02 6. b6 &.19
Heat of Combustion MI/kg 10,44 12.24 11,00 10.20
Specific Ext., érea mi/kg 17.46 3«13 1.22 0.74
Carbon Dioxide kg/kag G, O0000 0.00000 0. 00000 0, 00000

Carbon Monoxide kg/kg 0. 00000 0. 00000 0. 00000 0. 00000

OEBERVATIONS AND COMMENTS

Typical to previous test of material. _
The sample rose at the end of the second peak rhronot before

This test was done testing the proper éide for sure.

Tested by t Dnno Ecohert
Dfficer * Kim Andrew
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SUMMARY TEST REPORT

Come Calorimeter

Test Ref: NRCii44

DETAILS OF MATERIAL TESTED

Sponsor 3 Natiocnal Research Louncil of Canada

Materials; 1/2° Flywood 90

Date Received: S /237179790

DETAILS DOF TEST PROCEDURE USED

Heat Flux : 50.0 kW/m*
Orifice Constant r  0,043B42
Heater Orientation @ Horizontal
Grid Used t N

Conditioning @ 50.0 RH @ 24.09¢C
Specimen Thickness: 0.012000m

TEST RESULTS

Initial Mass : 95.6 g
Final Mass : 12.3 g
Mass Lost : 4.33 ka/m=
Ignition Time : 23 s
Flamecut Time : 7i0 s

Summary Data From Ignition

Test Mean
Heat Release EW/m= 71.70
Mass Loss Eate g/s¥*a® 7.44
Heat of Combustion MJI/kg 10.53
Specific Ext. Area mi/kg 24.42
Carbon Dicxide kg/kg 0., 00000

Carbon Monoxide ka/kog 0. 00000

OBSERVATIONS AND COMMENTS

Ureventful.

Onne Rebert
Eim Andrews

Tested by
Officer

608

120.37
9.35
11.84
24.46
0. 60060
0.00000

Test Date: 06-21-19%1

Neminal Flow

Heat per Unit Mole
Spark Ignitor Used
Frame Used

Test Conditions

24.0 l/=
13.10000 k1/g0=

Y
Y

0.0 EH & 30,09C

Specimen Area 1 0,010000 m=

Time of Peak RHR :
Peak RHR :
Peak Mass Loss :
Peak Extinction Area:
Total Heat Released :

1808 3008
79.0% 68,23
7.18B b6.4%9
1G.65 10.21
B.71 9.25

0, 00000 0. 000040
G. 30000 0.00000

30 s
150.1 kW/n0*
11.24 g/s+*m=<

131.31 m=/kyg
49.11 MI/a*=
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APPENDIX D: 12.3 mm FIRE RETARDED PLYWOOD



CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : FR Plywood
YEAR RECEIVED : 1990
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2} : 25
THICKNESS (mm) : 12.3
UNITS AVG. | MAX
DETAILS |Test Reference NRC1161 | NRC1172 | NRC1183 DEV %
OF TEST |Date Tested (D/M/Y) 7/4/91 775191 7/8/91
Temperature (Deg C) 28 27 29 23 3
Initial Mass () 70 70 70 70 1
TEST |Ignition Time (s) 710 755 810 758 7
RESULTS |Flameout Time {(s) 1200 1095 1140 1145 5
Time PHR {(s) 795 845 900 847 6
Peak RHR {(kW/m2) 49 41 41 44 13
Peak Mass Loss (g/s*m2) 7.8 7.8 7.2 8 5
Peak Ext. Area (m2kg) 2.2 0.0 0.6 1 100
Total Heat Rel. (MI/m2) 13.9 9.5 8.9 11 29
THR @ PHR (MJ/m?2) 3.3 2.6 3.5 3 i6
TM HEAT COMB. (MJ/kg) 4.0 2.6 2.3 3 37
T™M RHR {kW/m2) 28.7 28.5 27.4 28 3
™ MLR (g/s*m2) 1.2 1.8 1.5 2 19
TM 8. Ext. Area (m2/kg) 0.2 0.0 0.0 0 163
Mass Final (g) 31 33 32 32 4
SUPPLEM {60s RHR {kW/m?2) 38.4 27.5 39.2 35 21
-ENTARY {60s MLR (g/s*m?2) 5.5 5.4 6.6 6 13
DATA {60s HEAT COMB. (MJ/kg) 6.4 4.7 5.5 6 15
60s S. Ext. Area (m2/kg) 0.9 0.0 0.0 0 200
180s RHR (kW/m2) 41,2 33.6 36.7 37 11
180s MLR (g/s¥m2) 6.1 6.0 6.1 6 1
180s HEAT COMB. Ml/kg) 0.6 5.5 5.9 6 10
180s S. Ext. Area (m2/kg) 0.3 0.0 0.0 0 200
300s RHR (kW/m2) 36.7 29.7 28.7 32 16
300s MLR {g/s*m?2) 5.4 5.3 5.1 5 3
300s HEAT COMB. (Ml/kg) 6.8 5.5 5.6 6 14
300s S. Ext. Area (m2kg) 0.2 0.0 0.0 0 162
FILE: 12FRP201.XLS Page 1 6:47 PM 8/20/92




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL: FR Plywood
YEAR RECEIVED ; 1950
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 50
THICKNESS (mm) : 12.3
UNITS AVG. MAX
DETAILS |[Test Reference NRC1055 | NRC1057 | NRC1058 DEV %
OF TEST {Datc Tested (DM/Y) 6/10/91 6/10/91 6/18/91
Temperature (Deg C) 31 32 30 31 4
Initial Mass (__52 65 67 73 68 8
TEST |Ignition Time (s) 39 55 90 | 6l 47
RESULTS |Flameout Time (s) 605 595 705 635 11
Time PHR (s) 450 420 460 443 5
Peak RHR {(kW/m?2) 76 Tl 79 77 3
Peak Mass Loss (g/s*m2) 11.8 10.1 11.0 11 8
Peak Ext. Area (m2/kg) 0.0 0.0 0.0 0 0
Total Heat Rel. (MJ/m2) 26.6 27.6 31.8 29 11
THR @& PHR (MJ/m2) 18.4 17.5 18.6 18 4
TM HEAT COMB. M)/kg) 6.8 7.0 6.8 7 2
T™ RHR kW/m2) 47.0 51.7 52.2 50 7
T™ MLR (@_112) 6.7 7.2 7.5 7 6
TM 8. Ext. Area (m2/kg) 0.0 0.0 0.0 0 0
Mass Final {g) 27 28 29 28 3
SUPPLEM [60s RHR (kW/m2) 379 42.0 56.9 46 25
-ENTARY |60s MLR {g/s*m2) 5.1 6.9 7.4 6 21
DATA 60s HEAT COMB. (Ml/kg) 6.7 5.6 7.1 i) 14
60s S. Ext. Area (m2/kg) 0.0 0.0 0.0 0 0
180s RHR (kW/m2) . 39.2 42.8 52.8 45 18
180s MLR (gls*mZ) 5.9 6.9 74 7 13
180s HEAT COMB. {MJ/kg) 6.4 6.0 7.0 6 7
180s S. Ext. Area (m2/kg) 0.0 0.0 0.0 0 0
300s RHR {(kW/m2) 38.7 44.0 48.3 44 11
300s MLR (g/s*m2} 5.8 6.7 6.8 6 10
300s HEAT COMB. {MJ/kg) 6.5 6.5 6.9 7 5
300s S. Ext. Arca {m2/kg) 0.0 0.0 0.0 0 0
FILE: 12FRP501.XLS Page 1 6:48 PM 8/20/92




SUMMARY TEST REFORT

Cone Calorimeter

Test Ref: NRC1141

DETAILS DF MATERIAL TESTED

Sponsor : MNational Eesearch Council of Canada

Material: i/2° FR Flywood 90

Date Received: S /0i/1i5%0

DETAILS DOF TEESEY PROCEDURE USED

Heat Flux 3 25.0 kW/m=
Orifice Constant +  0,04720ZF
Heater Orientation : Horizontal
Brid Used t N

Conditioning z 50.0 EH €& 24.09C
Specimen Thickness: 0Q.012000m

TEST RESULTS

Initial Mass ¢
Final Mass : } g
Mass Lost H 3.09 kg/m=

i

30.9
0.0

Ignition Time 710 s
Flameout Time ¢ 1,200 s

Summary Data From Ignition

Test
Heat Kelesase EW/m= 2
Masz Loss Rate g/s*m*
Heat of Combustion MJI/kg
Specific Ext., Area m}/kg
Larbon Dioxide kg/kg 0.0
Carbon Monoxide kg/ko 0.0

DBSERVATIDNS AND CDMMENTS

Mean

B. 4B
1.2
4,04
G.20
00Ro
go0a0

608

28. 36
D00
b.37
0,95

.....

0. 00000

Test Dater: 07-04-1991

Nominal Flow

Heat per Unit Mcole
Spark Ignitor Used
Frame Used

LI L TR

0.
G.

Test Conditions
Specimen Area

Time of Peak RHE :
Feak RHE H
Peak Mass loss H
Peak Extinction Area:
Tetal Heat Released :

1808 300s
41,22 36.72
b.14 5.36
4.57 4.78
0. 32 0.1%
0. G000 (., 00000

0L 00000 0. 50000

This test was run slightly longer just to see what would
happen. In reality the test ended shortly after i7minutes.

Dnno Eobert
im Andrew

Tested by
Dfficer

4,0 1/s
3.10800 kKI/g0=z

0 FH & 28.1°C
016000 m2

775 &
49,2 kW/m<
7.84 g/sx*xm*
2.24 m®/¥kg
13.71 Ml/m=



80.0
40.0
30.0

20.0

R.H.A. kW/m2

10.0

o.o

1/2" Fire Retarded Plywood 91 Flux = 25

0.0 10.0 20.

—  Haat

8.0
8.0
4.0

2.0

Eff Heat Comb. MJ/kp

Time - minutes
release rate

--------------------------------------------

10.0
Time - minutes

-— Effactive Heat of Combustion
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SUMMARY TEST REPORT

Cone Calorimeter

Test Ref; MRC1172 Test Date: 07-05-19%1

DETAILS OF MATERIAL TESTED
Sponsor : National Eesearch Council of Canada

Material: 1/2° FR Plywood 90
Date Received: 5 /01/19%0

DETAILS OF TEST PROCEDURE USED

Heat Flux 1 25.0 kW/m® Nominal Flow 1 24,0 1/=
Orifice Constant : 0.042210 Heat per Unit Mcle : 13.10000 k3/g0=
Heater Orientation : Horizontal Spark Ignitor Used : Y
Grid Used t N : Frame lsed - 4
Conditioning : 50.0 FH @ 24.0%2C Test Conditicons : 50G.0 EH € 27,3°C
Specimen Thickness: 0.012000m Specimen Area T 0.010000 m*
TEST RESULTS
Initial Masz : 70.1 g Time of Peak RHR H B4S s
Final Mass : S3.4 g Peak RHE ' 40.6 kW/m=
Mass Lost : .67 kg/m® Peak Mass Loss - 7.B3 g/s*a=
Ignition Time : 765 = Peak Extinction Area: 0.00 m=/kg
Flameout Time : 1,095 s Total Heat Released ; Z.5% MJI/m=
Summary Data From Ignition
Test Mean 605 1808 3008

Heat Release W/ mZ 28.50 27.48 33.58 29.71

Macg Loss Rats g/s*¥m= 1.79 9.40 &.01 Ded

Heat of Combustion MJI/kg 2.56 4.48 3.48 5.54

Specific Ext. Area m}/kg 0.00 0,00 0,00 0.00

Carban Dioxide kg/fka 0. 00600 0. QoHA0 G . GOOQ0 0. 00000

Carbon Monoxide kg/lkg 0. 00000 0. 00000 0. 00000 0. 00000

OBSERVATIONS AND CDMMENTS

Uneventful.
Hard to distinguish ending.

Tested by t Onno Echert
Dfficer : Eim Andrew




R.H.R. kW/m2

10.0 2
Time -~ minutes
— Heat ralease rata

7.0
8.0
B.O
4.0
8.0
2.0
1.0

0.0
- 0.0 10.0 23.0

Time - minutes
-— Eftective Heat of Combustion

Eff Heat Comb. MJ/Kg

8.0

6.0

4.0

2.0

Mass loss rate gmn/m2-s

0.0
0.0

Exp 172 7/5/01

1/2" Fire Retarded Plywood 90 Flux =

10.0 2
Tima - minutes

— HRatae of Mass Loss

8.0

25

*8.40

0.80

0.20

0.10

0.00




SUMMARY TEST REFPORT

Cone Calorimeter

Test Refs NRC11B3

-DETAILS DF MATERIAL TESYED

Sponsor @ National Eesearch Council of Canada

Material: 1/2° FE Flywood T0

Date Received: T /01/19%0

DETAILS OF TEST PROCEDURE USED

Heat Flux : 20,0 kW/m=
Drifice Constant 1 O,0821B3
Heater Orientation : Horizontal
Grid Used :t N

- Conditioning : 50.0 RH @ 24.09C

Specimen Thickness: 0.012000mn

TEST RESULTS

Initial Mass : 70.4 g
Final Mass H 32.2 g
Mass Lost : 3.83 kg/m=
Ignition Time : 8i0 =
Flameout Time : 1,140 =

Summary Data From Ignition

Test Mean
Heat Release W/ m= 27.414
Mass Loss Rate g/s*m= 1.55
Heat of Combustion MI/kg 2.2
Specific Ext. Area ml}/kg 0.03
Carbon Dioxide kg/kg 4.00000
Carbon Monoxide kg/kg 2.00000

OBSERVATIDNS AND COMMENTS

Uneventful,
Fan till 19 minutes.

Tested by
Dfficer

Onno Eohert
Lim Andrew

605

39.146
&.57

3.53

0.00
0.000G00
0.00000

Test Date: 07-08-19791

Nominal Flow

Heat per bnit Mole
Spark Ignitor Used
Frame Used

Test Conditions
Specimen Area

50.
0.

Time of Peak RHR s
Feak RHR H
Feak Mass lLoss H
Peak Extinction Area:
Total Heat Released :

1BOS 5005

36. 66 28.73
b6.06 5.09
.92 5.59
0.00 0,03

€.00000 0.006000
0.00000 4, G000

8.0 1/s

i3.10000 k3/g0x

Y
Y

O RH & 28.8°C

010000 m=

200
41.0
7.2%
0.62
8.91

5
LW/ m=
g/s*n*
m=/kg
MI/m=
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1/2" Fire Retarded Plywod 90 Flux = 25

48.0
40.0
88.0
80.0

26.0
20.0
15.0
10.0

8.0

0.0
o'o

R.H.A. kW/m2

10.0
Time -~ minutes
—— Haat releases rate

8.0
6.0
4.0

2.0

Eff Heat Comb. MJ/kg

0.0

0.0 40.0 20.0

Time -~ minutes
-— Effactivae Heat of Combustion

8.0

8.0

4.0

2.0

Mass loas rate gm/m2-s

10.0
Time - minutes
— fHata of Masgss Losas

ExArea m2/kg

10.0
Time - minutes

— Smoka specific extinction ares in exhaust g
—  Qumulative smoke volume through exhaust stz




SUMMARY TEST REFORT

Come Calorimeter

Test Ref: NRCIQSS Test Date: 06-10-1991

DETAILE DF MATERIAL TESTED
Sponsor : National Research Council of Canada

Material: 1/2° FR Flywood S0
Date Received: S /23/1790

DETAILS OF TEBT PROCEDURE USED

Heat Flux T 50.0 kW/e= Nominal Flow . 24,0 1/s
Brifice Constant ¢ 0.043052 Heat per Unit Mole @ 13.10000 k3/g0=
Heater Orientation : Horizontal Spark Ignitor Used : ¥

Grid Used 5N Frame Used HE |

Conditioning ¢ 50.0 RH € 24.09C Test Conditions : 530.0 FH @ 31.3°C
Bpecimen Thickness: 0.012000m Specimen Area i 0.010000 m®

TEST REBULTS

initial Mass : 64.8 g- Time of Peak RHR : 430 s
Final Mass : 27.2 g Peak RHR : 75.6 kW/e®
Mass Lost : 3.76 kg/m= Peak Mass Loss : 11.80 g/s*m=
Ignition Time : 39 s Peak Extinction Area: 04.00 m=/kg
Flameout Time : 605 s Total Heat Released : 26.85 MI/m=

Summary Data From Ignition

Test Mean . 608 1805 300s
Heat Release W/ m= 446.99 37.91 29.15 3B.70
Mass Loss Rate g/s¥m= &.68 5.12 5. 90 5.85
Heat of Cembustion MJ/kg 677 &6.74 6.45 &4.50
Specific Ext. Area ml}/kg 0.00 .00 0.00 G.00
Carbon Dioxide kg/kg Q.000Q0 Q. 00000 0. G0as0 0. Q0000

Carbon Monoxide kg/kq G. 00000 0. 00000 4, 00000 0. 00000

DBSERVATIONS AND COMMENTS

The sample burned similar to the last one.
The second peak in rhr is asspciated with the sample
rising towards the cone.

Onnc Rohert
F.im Andrew

Tested by
Officer
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1/2' FR Plywood 890
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SuUurMMaRY TEST REFORT

Cone Calorimeter

Test Ref: NRCIOS7

DETAILS OF MATERIAL TESTED

Sponsor : National Research Council of Canada

Materialt 1/2° FE Flywood 90

Date Received: S /23/1970

DETAILS OF TESY PROCEDURE USED

Heat Flux r S0.0 kW/m=
Orifice Constant :  0.045052
Heater Brientation @ Harizontal

Grid Used N

Conditioning : 350.0 REH € 24.0°C
Specimen Thickness: 0.012000m

TEST REBULTS

Initial Mass : 66.5 g
Final Mass : 28.1 g
Mass Lost : 3.B4 kg/m=
Ignition Time : 55 s
Flameout Time : 595 s

Summary Data From Ignition

Test Mean
Heat Eelease W/ m= Si.66
Mass Loss Eate g/s*m= 7.16
Heat of Combustion MJI/kg 6.96
Specific Ext. Area ml/kg ¢.00
Carbon Diowide kg/kg Q. 00000

Carbon Monouide kg/kg 0. 00000

OBSERVATIONS AND COMMENTS

Uneventful.

Onno REobert
KEim Andrew

Tested by
Dfficer

405

41.98
6.92
.06
.00

0.06000
0.00000

Test Date: 06-16G-1991

Nominal Flow

Heat per Unit Mole
Spark Ignitor Used
Frame Used

Test Conditions : S0,
Specimen Area t 0,

Time of Peak RHR H
Peak RHE H
Peak Mass Loss H
Peak Extinction Area:
Total Heat Released :

1805 3008

42.81 44.04
£.93 b.89
46.01 6.43
0.00 .00

0.00000 . 00000
0.00000 0. 00000

24.0 1/s

13. 10000 kJ3/g0x
Y

Y

0 RH @ 31.5%C
DIGODO mp=

420 s

76.8 kW/a®
10,10 g/s#*m™
0.00 m=/kg
27.64 MI/m®
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SUMMARY TEST REFORT

Cone Calorimeter

Test Re?: NEC105R

DETAILS DF MATERIAL TESTED
Sponsor
1727

Material: FE Plywood 20

S /2371990

Date Received:

DETATLS BF TEST PROCEDURE USED

Heat Flux t 50.0 kW/m®
frifice Constant : 0.04329%
Heater Orientation : Horizontal
Brid Used : N

Conditioning 1 50.0 RH & 24,090

‘Specimen Thickness: 0.012000m
TEST RESULTS

Initial Mass : 73.4 g
Final Mass : 28.6 g

Mass Lost 3 4,48 kg/m=
Ignition Time : ?0 s
Flameout Time : 705 s

Summary Data From Ignition

Test
Heat Felease LW/ m=® g
Mass Loss Rate ofs*¥m=
Heat of Combustion MJI/kg
Specific Ext. Area m}/kg
Carbon Diowide kg/kg ¢.0
Carbon Moncoxide kg/ka 0.0

NBSERVATIONS AND COMMENTS

Very little rising from the cen

Mean

2.21
7.94
6.81
0.00
aQao
J0G0

£n ra

ter.

Mational Fesearch Council of Canada

0. 00000
0.00000

Test Date: 06-16-1971

Nominal Flow

Heat per Unit Mole
Spark lgnitor Used
Frame Used

20,

O.

Test Conditions 3
Specimen Area :

Time of Peak RHE :
Feak REHR H
Pepak Mazs Loss H
Peak Extinction Area:
Total Heat Released :

i80S 300s
a2.B3 48.33
7.42 &. B2
6.95 6.94
Q.00 0,00
G. 00000 4. Q00Go
0. 00000 0. 00000

Some of previous 90 FE Ply might have been tested on wrong s
ide seeing this result of long ignition and low rhr.

Onno REobert

Tested by 1
: Kim Andrew

Officer

i/s
Q000 kJ3/gDe

-
o

0 RH @ 29.6°C
810000 m=

4460 s

79.1 kW/m=
10.98 g/s*m=
000 m=/kg
31.858 Mi/m=



Exp 88 8/18/0¢

1/2" FR Plywood 90

n’.“.n. k'/“

20.0 ‘5
e0.0 [
| 3
]
40.0 c
20.0 -
_ o
) o,"' ;
" 0.0 4.0 8.0 .0 4.0 6.0
. ne - Minutes Tise - minutes
~—— Haat releass rate _ —— Rate of Mass Loss

Eff Heat Comb. MJ/kp
o o
o O
Smoke [0D/m=1] (m3)
o
3

4, a.0 4.0 a.0 12.0
Tise - minutes ‘ Time - minutes
—— Effactive Heat of Combustion —— Cumulative smoke volume through sxhaust ste




APPENDIX E: 26.1 mm EXPANDED POLYSTYRENE







CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Polystyrene
YEAR RECEIVED : 1990
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 25
THICKNESS (mm) : 26.1
UNITS AVG. | MAX
DETAILS |[Test Reference NRC1148 | NRC1174 ) NRC1188 || \DEV %
OF TEST |Date Tested (DIM/Y) 6/24/91 7581 |\ 78m1 || \
Temperature (Deg C) 29 \ 28 | 2R {28 1| 4
Initial Mass ® 6 1 6 7 L6 11 2
\ \ 1 _—
TEST |Ignition Time (s) 124 \ o \ 0 | 41 \ 200
RESULTS {Flameout Time (s) 294 \ 1200 \ 595 1696 | |72
Time PHR (s) 155 \ 0 \ 0 {52 1200
Peak RHR (kW/m2) 219 \ o I 174 1198
Peak Mass Loss (g/s*m2) 8.9 \ 2.1 12.7 |5 194
Peak Ext. Area (m2/kg) 3379.9 0.0 159.0 1146 195
Total Heat Rel. (MJ/m2) 17.0 10.0 10.0 16 200
THR @ PHR (M)/m2) 6.6 b.0 D.0 P 200
TM HEAT COMB. (MJ/kg) 22.0 0.0 9.0 |4 200
T™ RHR (kW/m?2) 102.8 4.0 0.0 "] 200
T™M MLR (g/s*m2) 3.4 0,2 o3 | 180
TM S. Ext. Area (m2/kg) 893.4 oY 1% 298 199
Mass Final {g) G 2‘ 4\ 2\ ](i)
) \ \ l \
SUPPLEM |60s RHR kW/m2) 201.6 0.0 0.0 67 200
-ENTARY |60s MLR (g/s*m2) 6.7 0.3 0.2} 21 18d
DATA  |60s HEAT COMB. (MJ/kg) 28.3 0.0} 0.0\ 9 | 2001
60s S. Ext. Area (m2kg) 1876.3 0.0 \ 0.0 | 625\ 200
180s RHR (kW/m2) 92.] 0.0 \ 0.0 \ 31 | 200}
180s MLR (g/s*m2) 3.0 0.3 |\ 0.3 | 1 V| 146}
180s HEAT COMB. (MJ/kg) 29.6 00 |\ 0.0 | 10 { | 200}
180s S. Ext. Area (m2/kg) 745.0 0.0 |\ 3.3 V| 249 1] 199}
300s RHR (KW/m2) 55.3 00 |\ 0.0 |\ 18 || 200 |
300s MLR (p/s*m32) 1.8 03 | 03 |\ 1\ 124 !
300s HEAT COMB. (MJ/kg) 29.6 0.0 00 \l 10 I 200 ¥
300s S. Ext. Area (m2/kg) 447.0 0.0 30 | 150 198
FILE: 25PL5201.XLS Page 1

7:51 PM 8/9/92



CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Polystyrene
YEAR RECEIVED : 1950
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 50
THICKNESS {(mm) : 26.1
UNITS AVG. | MAX
DETAILS |[Test Reference NRC1143 | NRC1195 { NRC1214 DEV %
OF TEST |Date Tested (B/M/Y) 6/21/91 7/8/91 712291
Temperature (Deg C) 29 29 31 30 4
Initial Mass R (3] 6 6 6 6 3
TEST |Ignition Time (s) 30 30 25 28 12
RESULTS |Flameout Time (s) 120 150 200 157 28
Time PHR (s) 45 45 40 43 8
Peak RHR (kW/m2) 342 264 266 290 18
Peak Mass Loss (2/s*m2) 11.4 10.2 13.7 12 16
Peak Ext. Area (m2/kg) 2193.1 1921.7 1899.9 2005 9
Total Heat Rel. (M)/m2}) 16.6 14.5 16.3 16 8
THR @ PHR (MJ/m2) 3.6 4.7 4.7 5 12
TM HEAT COMB. MJ/kg) 23.1 20.0 19.8 21 10
T™ RHR (kW/m2) 195.8 126.1 95.9 139 4]
T™ MLR {g/s*m32) 9.2 7.5 6.4 8 20
TM S. Ext, Area (m2/kg) i 1364.2 858.3 855.5 1026 33
Mass Final (&) o 0 0 0 101
SUPPLEM }60s RHR {kW/m2) 238.7 187.7 186.7 204
-ENTARY |[60s MLR {g/s*m2) 8.0 6.6 7.0 7
DATA |60s HEAT COMB. (Mi/kg) 28.1 26.6 24.8 27
60s S. Ext. Area (m2/kg) 1743.1 1499.5 1558.5 1600 9
180s RHR (kW/m2) 83.1 71.8 82.6 79 9
180s MLR (g/s*m2) 2.9 2.5 3.2 3 13
180s HEAT COMB. M/kg) 27.3 27.5 24.9 27 6
180s S. Ext. Area {m/kg) 605.0 511.4 768.2 628 22
300s RHR (kW/m2) 49.8 43.1 49.6 48 9
300s MLR (g/s*m2) 1.7 1.5 1.9 2 13
300s HEAT COMB. (MJ/kg) 27.3 21.5 24.9 27 6
300s S. Ext. Area {mYkg) 363.0 306.8 460.9 377 22

FILE: 25PLSS01.XLS Page 1 7:54 PM 8/9/92



SUMMARY TEST REPORT

Comne Calorimeter

Test Ref: NREC1148

DETAILS OF MATERIAL TESTED

Bponsor : National Research Council of Eanada

Material: 1° Folystyrene

Date Received: S /2371890

DETAILS OF TEST PROCEDURE USED

Heat Flux r 25.0 kW/m®
Brifice Constant : 0.043192
Heater Orientation : Horizental
Brid Used : N

Conditioning @ 50.0 FH € 24.0°Q
Specimen Thickness: 0.026000m

TESET RESULTS

Initial Mass 6.3 o
Final Mass : 8.0 g
Mass Lost : 0.63 kg/m=
Ignition Time : 124 =
Flameout Time : 294 5

Summary Data From ignition

Test
Haat Releass kW /m= 10
Mass Loss Kate g/s*m=
Heat of Combustion MI/kg 2
Specific Ext. Area mlt/kg 89
Carbon Pioxide kg/kg 0.0

Carbon Monoxide kg/kg 0.0

OBSERVATIONS AND CDMMENTS

Mean

2.81
3.39
2.01
3.39
0400
GOo0

608

201.59
6.71
28.29
1,B76.26
4. 00000
0. 00000

Test Date: (06-24-19%1

Neminal Flow

Heat per Unit Mcle
Spark Ignitor Used
Frame Used

Test Conditions :
Specimen Area : O,

Time of Peak RHR :
Feak RHE :
Peak Mass Loss :
Peak Extinction Area:
Total Heat Released :

1805 3005

72.0% g5.24
5. 04 1.82
27.41 29.61

744,96 4445.58
a,00000 0. 00000
0. 000400 0. GRO00

The sample melted and then rolled itself up towards the
center almost immediately. Then atter time it ignited,

burning similar to tests at 50.

gnno Robert
Eim Andrew

Tested by
Dfficer

24.0 1/s

3.10000 kJ/q0z

¥
Y

010000 m=

155
219.4
B.BA
3,379.88
16,96

50,0 RH @ 2G,40¢

EW/m=
g/s+m™
m=/kg
Ml/m=
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SUMMARY TEST REFORT

Cone Calorimeter

Test Ref: NRC1174

DETAILS OF MATERIAL TESTED

Sponsor : National Research Council of Canada

Material: 1° Folystyrene

Date Received: 5 /01/1990

DETAILE OF TEST PRODCEDURE USED

Heat Fluy r 25.0 kW/m=
Drifice Constant 1 D.042210
Heater Orientation : Horizontal
Brid Used T N

Conditioning : 50.0 RH @ 24.0°9C
Specimen Thickness: 0.025000m

TEST REBULTS

Initial Mass : 6.4 g
Final Mass t 2.0 g
Mags Lost : - 0.44 kg/m=
Ignition Time : G s
Flameout Time : 1,200 =

Summary Data From Ignition

Test Mean
Heat Release kW/m® 0. 00
Mass Loss Rate g/s*n= 0.23
Heat of Combustion MI/kg .00
Specific Ext. Area m}/kg 0.00
Carbon Dioxide kgikg 0. 00000

- Carbon Monoxide kgskg 0. 060000

OBSERVATIDNS AND COMMENTS

608

.00
0,31
0.00
0.00
0. Q0000
0. 00000

Test Date: 07-05-1991

Nominal Flow

Heat per Unit Mole
Spark Ignitor Used
Frame Used

Test LConditions :
Specimen Area H .

Time of Peak RHR H
Peak RHE :
Peak Mass lLoss 3
Peak Extinction Area:
Tetal Heat Released :

1808 3005
0.08 Q.00
0.32 0.32
0,00 4.Q0
. 00 0.00

0. 00000 0.0600G0
0. 00000 0. 00000

A most unusual experiment. The sample immediately shrunk
down to the bottom and formed some sort of a ball, while

emitting smoke, The sample then melted intec a liquid and
continued smoking., The test was terminated at 20 minutes
but there was still liguid there, but never ignited.

Tested by ¢ DOnno Robert
Dfficer : Kim Andrew

4.0 1l/e
3.19000 k1/g0=

0s
0.0 kW/m=
2.15 g/s*a%
0.00 mT/kg
0.00 M1/m=
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1" Polystyrene 90 Flux = 25

2.8
2.0
1.8

1.0

Mass loss rate gm/m2-s

10.0
Tima ~ minutes
Rate of Mass Losa

|




suMMARY TEST REFDORT

Caone Calorimeter

Test Ref: NELC11BB

DETAILS OF MATERIAL TESTED

Sponsor : National Research Council of Canada

Material: 1’ Folystyrene

Date Received: 5 /701/1990

DETAILS OF TEST PROCEDURE USED

Heat Flux v 2500 EW/m=
Orifice Constant : G.04Z2183
Heater Orientation @ Horizontal
bBrid Used : N

Conditioning @ S0.0 RH @ 24.0°C
Specimen Thickness: O.026000m

TEST RESULTS

Initial Mass ¢ 6.6 g
Final Mass : 4.0 g
Mass Lost : 0.25 kg/m=
Ignition Time : 0s
Flameout Time ¢ %5 =8

Summary Data From Ignition

Test iMean
Heat Release kW/m= 0.01
Mass Loss Rate g/sm= 0.29
Heat of Combustion MJI/kg 0,00
Sperific Ext. Area m}/kg 1.50
Carbon Dioxide kg/ky 0, 000060
Carbon Monouide kg/kg 0. 00000

DBSERVATIONS AND COMMENTS

Ran till 10 minutes.
€till liguid le+t.

Onno Kobert
Eim Andrew

Tested by
Officer

Y e

605

0.00
0,17
0. QG
0,00

0.00000
0.00000

Test Pate: 07-08-195%1

Nominal Flow
Heat per Uni

t Mele

Spark Ignitor Used

Frame lsed

Test Conditions :
Specimen Area H

Time of Peak
FPeak RHRE

RHR

Peak Mass Loss

Feak Extinction Area

Total Heat Released

iB05

0,00
0.4
0,00
.28
0. G0O00
0, 00000

300s

0.00
0. 30
. G
2.895
a. o000
3., 00000

1 24.0 1/s
r 1310000 kJ/obz
L 4
A
0.0 EH 2B.3°C
0. 010000 n<
: O s
: 1.5 kW/m=
H 2.68 g/s¥n=
H 59.03 m=/kg
H 0.01 MI/m=



1.8
1.4
1.2
1.0
0.8
0.8
0.4
0.2

0.0
0.0

R.H.A. kW/m2

4.0
Time ~ minut
- Heat release rate

Exp 188 7/8/91

Polystyrene 90 Flux = 25

3.0

2.0

1.8

1.0

0.8

Mass loss rate gm/m2-s

0.0 _
0.0 4.0 8.0
Time - minutes

— Rate of Mass Loss

70.0 "'1’.1
80.0 0.9 E
2  B50.0 ot
0.7 %
40.0 2
[ -] .1 2
; 80.0 0. g
X 20.0 0.8 8
10.0 o.1 §
o.o IIIII TAJTTINEY
0.0 4.0 8.0

Times - minutes

— Smoke specific extinction arsa in axhaust =
-  Cumulative smoke volume through exhaust sta




SUMMARY TEST REFORT

Conmne Calaorimeter

Test Ref: NRC1143

DETAILE DF MATERIAL TESTED

Sponsor : National Research Council of Canada

Material: 1° Polystyrene
Date Received: 5 /23/19%0

DETAILS OF TEST PROCEDURE USED

Heat Flux t 50,0 kid/m
Drifice Constant : (.043B42

Heater QOrientation : Horizontal
Grid Used :t N

Conditioning : S0.0 RH € 24.0°C
Specimen Thickness: 0.025000m

TEST RESULTS

Initial Mass : 4.4 g
Final Mass : 0.2 g
Mass Lost H 0.64 kg/m=
Ignition Time : 30 s
Flameout Time : 120 s

Summary Data From Ignition

Test
Heat Relesasge KW/ m= 1
Mass Loss Eate g/s*m®
Heat of Combustion MJ/kg

Specific Ext, Area ml}/kg 1,3
Carbon Diaxide kg/kg 0.
Earbon Monoxide kgfkg 0.

OBSERVATIONS AND COMMENTS

=

Mean

95.78

2.19
23.13
54.18
G0000
06000

605

238.71
B.01
28.11
1,783, 13
Q. 00000
0. 00000

Test Date: 04-21-1%91

Nominal Flow
Heat per Uni
Spark Ignito
Framp Used

Test Conditi
Specimen Are

Time of Feak
Peak RHE
Peak Mass Lo

Feak Extinction Area

Total Heat R

1BOS

B3.06
2.91
27.29
605. 03
0. 00000
0.00000

The sample melted immediately, and then after a couple
of seconds ignited. Fellowing was very smoky, and smelly,

Onno Eobert
Kim Andrew

Tested by
Dfficer

t Mole
r Used

ons
a

RHR

S5

eleased

500s

49,83
1.74
27.29
S363.07
¢, 00000
O, 00000

24.0 1/8

Y
Y

0.009700 m*

: 45
H Z41.5
H 11.40
¢ 2,193.12

16.44

13.10000 kJ/g0=z

50.0 RH @ 29.29C

£
kW/m®
g/s*p™
m=/kg
MI/m=



400.0
380.0

300.
280.0
200.0
180.0
100.0
80.0
o

A.H.A. ki/m2

’ o.o 1.0 ' a-
Time ~ minutes

— Heat release rate

40.0
38,0
0.0

28.0

20.0

18.0

10.0

5.0

0.0 FTTTYTTTTITI IV TYETTVTVYITIVITIIIIYTY

.0 1.0 2.0
Time -~ minutes
- Effective Heat of Combugstion

Eff Heat Cohb. WJ/kg
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1" Polystyrene 80

12.0
- 40.0
8.0
6.0
4.0
2.0

Mass loss rate ga/

0.0 T TR TR T ITTE Y TITT YT T
2.0

.0 1.0
Time -~ minutes
— Hata of Mass Loss

>
o

»
o
Smoks [00/m=1] (m3)

ExArsa a2/kg

1.0
Time - minutes

— Smoke specific extinction area in exhaust s
— Cumulative smoke volume through exhaust sta




SuUMMARY TEST REFORT

Cone Calorimeter

Test Ref: NRC1195 Test Date: 07-0B-1%%1

DETAILS DF MATERIAL TESTED
Sponsor § National Research Council of Canada

Material: 1° Folystyrene
Date Received: 5 /01/1990

DETAILS OF TEST PROCEDURE USED

50

Heat Flux P el kW/mT Nominal Flow ¢ 24.0 1/s
Drifice Constant r 0.0421B3 Heat per Unit Mole @ 13.10000 kJ/gl=
Heater Drientatien t Herizontal Spark Ignitor Used : Y

Grid Used : N Frame Used N

Conditioning 3 50.0 EH € 24.09C Test Conditions : S0.0 REH € 2B.7°C
Specimen Thickness: ©.026000m Specimen Area $  0.010000 m=

TEST RESULTS

Initial Mass : 6.2 g Time of Peak RHR : 43 <
Final Mass H 0.4 g Feak RHR H 263.B EW/n=
Mass Lost H 0.58 kg/m= Peak Mass Loss : 10,15 g/=¥m=
Ighition Time : 30 s Peak Extinction Area: 1,921.66 m®/kQ
Flameout Time : 150 ¢ Total Heat Released : 14,50 MI/m=

Summary Data Frem Ignition

Test Mean 608 1808 300e
Heat Release bW/ m® 126,07 187.74 71.84 2.10
Mass Loss Eate g/s*m= 7 &7 6.97 2.49 1.50
Heat of Combusticon MJI/kg 20.00 26,41 27.50 27.50
Specific Ext. Area m?/ko 858.34 1,499.4%9 511.38 206.83
Carbon Dioxide kg/kg Q. 00000 0. Q0000 Q. 000040 Q. 00000

Carbon Monowide ka/kg 0. 00000 0. 00000 0. 00000 0. 00000

DBBERVATIONS AND COMMENTS

Uneventful.

Tested by : Onno Robert
De¢ficer : Kim Andrew







SUMMARY TEST REFPORT

Cone Calorimeter

Test Ref: NREC1Z14 Test Date: 07-22-19%1

DETAILS OF MATERIAL TESTED

Sponsor : National Eesearch Council of Canada

+

Material: 1’ Folystyrene
Date Received: 5 /01/1970

DETAILS DF TEST PROCEDURE USBED

Heat Flux

t 50,0 kW/m® Nominal Flow r 24.60 l/s

Orifice Constant 1 D.083F767 Heat per Unit Mole @ 13.10000 kJ/aDa2

Heater Drientation : Horizontal Spark Ignitor Used : Y

Grid Used : N Frame Used : Y

Conditioning : S9.0 EH @ 24.0°C Test Conditions 3 S50.0 REH 8 30.9°9C

Specimen Thickness: ©0,024000m Specimen Area : QL010000 mT

TEST RESULTS

Initial Mass : 6.9 g Time of Peak RHE : 40 <

Final Mass : 0.0 @ Feak RHE : 266.1 kH/m®
. Mass Lost : 0,65 kg/wm= Feak Mass Loss : 13.66 p/s*m=

Ignition Time : 24 s Peak Extinction Area: 1.B9%.%95 m=/kg

Flameout Time : 200 s Total Heat Released : 16.31 MI/m=

Summary Data From Ignition

Test Mean 608 1BOE Z00s
Heat Felease W/ m= 25.93 ig6. 468 BZ.61 49,54
Mass Loss Fate g/s¥m® LA &.98 5. 19 1.91
Heat of Combustion MJI/kg 19.84 24,84 24 .G0 28,20
Bpecific Ext. Area mifkg 155.9%  1,50856.43 768,23 440,948
Carbon Dioxide ka/ka t L QO000 {0, 40000 0, 00000 G 00000
Carbon Monowide kgikg ¢, 00000 0, QOO0 ¢.00000 £, 00000

OBSERVATIONS AND COMMENTS

Tested by
Dfficer

Dnno Eobert
Kim Andrew




APPENDIX F: 25.1 mm RIGID POLYURETHANE




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Polyurethane
YEAR RECEIVED : 1990
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 25
THICKNESS (mm) : 25.1
UNITS AVG. | MAX
DETAILS |Test Reference NRC1173 | NRC1185 | NRC1189 DEV %
OF TEST |[Date Tested {D/M/Y) 715191 7/8/91 7/8/91
Temperature {(Deg C) 23 20 28 28 2
Initial Mass (g) 7 7 7 7 0
TEST }lgnition Time {s) DNI DNI DNI DNI N/A
RESULTS {Flameout Time (s) 600 310 420 443 35
Time PHR (s) 495 10 355 287 97
Peak RHR (kW/m2) 5 5 7 6 25
Peak Mass Loss {g/s*m?2) 23 2.6 2.6 3 8
Peak Ext. Area (m2/kg) N/A 26.3 82.2 54 52
Total Heat Rel. {MJ/m2) 0.9 0.6 2.3 1 84
THR @ PHR M¥/m2) 0.8 0.1 1.9 1 110
TM HEAT COMB. (MJ/kg) 0.7 1.5 2.0 1 47
T™ RHR (kW/m2) 1.4 2.0 5.6 3 85
T™M MLR {g/s*m2) 0.3 0.4 0.4 0 23
TM S. Ext. Area (m2/kg) N/A 1.3 3.0 2 39
Mass Final () “ 5 5 5 5 4
SUPPLEM |60s RHR (KW/m2) i 17 3.9 44 3 50
-ENTARY |60s MLR {g/s*m2) 0.9 1.0 0.9 1 7
DATA |60s HEAT COMB. (MJ/kg) 1.8 3.5 4.5 3 46
60s S. Ext. Area {m2ke) N/A 0.0 20.6 10 100
i80s RHR (kW/m?2) 1.5 2.7 4.6 3 57
180s MLR (g/s*m2) 0.6 0.6 0.6 1 2
180s HEAT COMB. (MJ/kg) 2.5 4.3 7.3 5 55
180s §. Ext. Area {m2/kg) N/A 2.2 6.9 5 52
300s RHR (kW/m2) 1.6 2.0 5.2 3 79
300s MLR {g/s*m2) 0.4 0.4 0.4 0 6
300s HEAT COMB, (MJ/kg) 3.9 4.7 11.8 7 73
300s S, Ext. Area (m2/kg) N/A 1.3 4.1 3 52
FILE: 25PLU201.XLS Page 1 12:44 PM 8/26/92




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Polyurethane
YEAR RECEIVED : 1990
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2): 50
THICKNESS (mm) : 25.1
UNITS AVG. | MAX
DETAILS |[Test Reference NRCi040 | NRC1212 DEV %
OF TEST |Date Tested (DIM/Y) 6/13/91 7/22/91
Temperature Deg O 29 31 30 3
Initial Mass (8 7 I 6 7 |
TEST Ignition Time {s) DNI DNI 0 N/A
RESULTS |Flameout Time (s} 215 165 190 13
Time PHR (s} 140 40 90 56
Peak RHR (kW/m2) 10 53 31 69
Peak Mass Loss {(g/s*m2) 4.9 6.6 6 15
Peak Ext. Area (m2/kg) 730.3 617.5 674 g
Total Heat Rel. (MI/m2) 1.6 5.0 3 52
THR @ PHR (MJ/m2) 0.9 1.0 1 2
TM HEAT COMB. MY/kg) 0.8 4.8 3 71
TM RHR &W/m2) 8.2 37.1 23 64
T™ MLR (¢fs*m2) 2.0 2.5 2 12
'T™M S. Ext. Area (m2/kg) 154.1 136.8 145 6
Mass Final (&) 3 2 2= $
SUPPLEM [60s RHR &Wim2) | 1.3 49.7 28 74
-ENTARY |60s MLR (gfs*m2) 3.2 3.1 3 3
DATA |60s HEAT COMB. MI/kg) .21 15.1 9 76
60s S. Ext. Areza (mZkg) 420.6 254.1 337 25
180s RHR (kW/m2) 8.1 26.0 17 53
180s MLR (gfs*m2) 19 14 2 14
180s HEAT COMB. (Mifkg) 4.2 17.9 11 62
180s S. Ext. Area (m2%/kg) 148.2 90.3 119 24
300s RHR (kW/m2) 5.1 15.6 10 51
300s MLR _(g/s*m2) 1.1 0.8 1 15
300s HEAT COMB. MI/kg) 4.4 17.9 11 61
300s S. Ext. Area (mkg) 88.9 54.2 72 24
FILE: 25PLUS01.XLS Page 1 10:40 PM 8/20/92



surMMaAaRY TEST REFORT

Test Ref: NRC1172

C:c:f1ee Calorimeter

Test Date: 07-05-1991

DETAILS OF MATERIAL TESTED

Sponsor :

Material:

National Ressarch Council of Canada

1’ Polyurethane %0

Date Received:

S /0171990

DETAILS OF TESET PROCEDURE USED

Heat Flux

Orifice Constant
Heater Orientation

Grid Used

Conditioning

235,

0.0
Hori
N

0.0 RH @ 24,090

Specimen Thickness: .02

TEST RESULTS

Initial Mass

Final Mass
Mass Lost

Ignition Time
Flameout Time

P

19
.9 g
D.23 k
0 s
&00 g

O kW/m= Nominal Flow

42210 Heat per Unit Mcle

zontal Spark Ignitor Used
Frame Used

Test Conditions
S000m Specimen Area

5

Time of Peak RHE

Feak RHR

g/m= Peak Mass lLoss

Peak Extinction Area

Total Heat Released

Summary Data From Ignition

Heat Helease
Mase Loes Rate
Heat of Combustion MI/kg
Epecific Ext.
Carbon Dioxide
Carbon Monoxide kg/kn

kbW/m=2
gifs¥m

Area mi/kg

kg/ka

DBSERVATIONS AND COMMENTS

Similar to previous exp.
not igniting,

Tested by
Dfficer

LTI 2

Onn
Fim

or heating

o Eobert
Andren

Test Mean 805 1805
i.44 1.87 1,52

= 0.2% 0.70 0.5%
.74 1.77 2.52

.00 0.00 .00

0, 00G0 G, 00000 Q. 00000
0. 000600 0. 00000 0. 00000

the sample swelled downwards

S00s

.97
.39
.93
.00
0, 00000
0. 00000

24,0 1/8
13, 10000 ki/gl=z
Y
¥

e e wE wa

0.0 RH € 27.59C
0.010000 m=

H 495 =

: 4.9 kW/m=
: 2.31 g/s*m=
H 0.00 n=/kg
H .86 MI/m=



A.H.R. kW/m2

Eff Heat Comb. MJ/kg

Exp 173 7/8/91

1" Polyurethane 80 Flux = 25

f 3.0
B.0
¥ a8
4.0
E 2.0
o
3.0 -
2 1.8
2.0 ®
g 1.0
-4
1-0 (-] 006
0.0 ; i 0.0
0.0 4.0 8.0 0.0 4.0 a.0
Time ~ minutes Time ~ minutes
Heat release rate . -—- Rate of Mass Loss
7.0 11.
2.5 32 .40
2.0 0.30
1.8 _
€ o-zo
t-oh |
' 0.10
0.8
o.o r Ll b AELALLLL L) ™ o.w
0.0 4.0 8.0

Tims ~ minutes
Effactiva Heat of Combustion




SUMMARY TEST FRFEPORT

Cone Calorimeter

Test Ref! NRCiiBS Test Date: 7-0B-1991

DETAILS OF MATERIAL TESTED
Sponsor @ Naticnal Research Council of Lanada

Material: 1’ Foclydrethane 20
Date Received: 5 /01/1990

DETAILS OF TEST PROCEDURE USED

Heat Flux T 25,0 EWE/mT Nominal Flow P 24.0 1/s
Dritice Constant t 0.0421B83 Heat per Unit Mole : 13,10000 kJI/glz
Heater Orientation : Horizontal Spark Ignitor Used : Y

6rid Used s N Frame Used P Y

Eonditioning : S50.0 RH & 24.09C Test Conditions : 50.0 RH @ 2B.5°
Specimen Thickness: (.0Z25000m Specimen Area ¢ 0.510000 m*®

TEST RESULTS

Initial Mass : 7.1 g Time of Peak RHR : i0 s
Final Mass : 5.1 ¢g Feak RHR : 5.4 kW/mT
Mass Lost H 0.20 kg/m= Feak Mass Loss H 2.65 g/s*p®
Ignition Time : 0s Peak Extinction Area: 26.29 m®/ka
Flamegut Time : 310 =5 Total Heat Released 3 G.62 MI/m™

Summary Data From Ignition

Test Mean &08 18085 3005
Heat Release kW /m= 2.04 5.85 2.6& 1.99
Mass Loss Rate q/s#*m= 0,42 1.00 .59 0.41
Heat of Combustion MJI/kg 1.464 J.83 A 4,75
Specific Ext. Area mifkp 1.29 G. O 2.1% 1.2t
Carbon Dioxide ko/kg Q. 0a00d {0, 40000 2, 00000 0. 00000
Carbon Monoxide kg/ka G. oOo000 0. 00000 £, 00000 0. 00200

OBSERVATIONS AND COMMENTS

Uneventful.

Tested by : Onno Robert
Officer : Kim Andrew




A.H.A. kW/m2

Eff Heat Comb. MJ/Kg

1" Polyurethane 90 Flux

8.0 3.0

5.0 ‘s 2.5

4.0 E 2.0 “

3.0 RN ¢

2.0 g 1.0

1.0 . 0.8

°-%% 2.0 4.0 ; %%

Time - minutes
Heat relesase rate

4.5
4.0
3.8
8.0
2.8
2.0
1.8
1.0
0.5

0.0
0.0

Time -~ minutes

Effective Heat of Combustion

2.0 4.0

!

25

2.0
Time ~ minut

— HRate of Mass Loss

ExAresa n2/kg
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4.0
es

0.40

2.0

°o o
e 8
Smoke [0D/m=1] (m3)

o
-
O

o
8

4.0
Tims - minutes

Smoke specific extinction araa in axhaust s
Cumulative smoke volume through exhaust sts




SUMMARKRY TEST REFORT

Cone Calorimeter

Test Ref: NRECLI1IBS

DETAILS OF MATERIAL TESTED

Sponsor @ National Fesearch Louncil of Eanada

Material: 1° Folyurethane 90

Date Received: S /81/19%90

DETAILS OF TEST PRODCEDURE USED

Heat Flux : 25.0 EW/m=
Orifice Constant r 0.042183
Heater Orientation : Horizontal
Brid Used t N

Conditioning 3 50.0 EH @ 24.0°C
Specimen Thickness: ©.025000m

TEST RESULTS

Initial Mass : 7.1 g
Final Mass : 4,8 g
Mass Lost : 0.23 ka/m=
Ignition Time : 0 s
Flameout Time : 420 =

Summary Data From Ignition

Test
Heat Release kW/m=
Mass Lose Rate g/s*m=
Heat of Combustion MJ/kg
Specific Ext. érea m¥ kg
Carbon Dioxide kg/kg 0.0
Carbon HMoncoxide kgikg 0.0

OBSERVATIONS AND CDMMENTS

Uneventful.

Onnc Rohert
¥im Andrew

Tested by
Officer

-

Mean

.63
G.40
1.99
2.87
G000
00049

608

4.41
0.90¢
4,49
20,586
006000
0. 00000

Test Date: 07-0B-1971

Nominal Flow
Heat per Uni

t Mole

Spark Ignitor Used

Frame Used

Test Cenditi
Specimen Are

~

Time of Peak
Peak EHR
Peak Mass Lo

Peak Extinction Area

Total Heat R

1805

[N N i 2
0 ey o
Ln gy = -0

0.00000
&, 00000

ons 5

a

RHR

=1

eleased

S00=

59.22

G.44
11.79
4.11
0. 00000
Q. 00060

24,0 1l/s
13.10000 kJ/abz
Y

Y

.0 RH @ 28.3°%C
6.010000 m=

o]
4 kW/m=
o7 g/sEm®
4 m=/kyg
54 M3/m=

m
[ S O
L4 B



A.H.AR. kW/m2

Eff Heat Comb. MJ/kg

Exp 4189 7/8/94

1" Polyurethane 90 Flux = 25

8.0
8.0
4.0
2.0

0.0
0.0 4.0
Time - minutes

Heat rsleasa rats

7.0
8.0
8.0
4.0
8.0
2.0
1.0

0.0
0.0 4.0 8.0
Time - minutes

- Effactiva Heat of Combustion

8.0

I .
i; 2.0
b
2 1.8
)
1.0
§_
[ 0.8
i oto o lllllll U'IIIUA rrrrr '

.0
Tima - minutes
— Rate of Mass Losas
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-
o

Smoke [0D/m=1] (m3)

o

0.00

4.
Time - minutes

-— Smoke spacific extinction area in exhaust =
-~ Cumulative smeke voluma through axhaust sta
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SUMMARY TEST REFORT

Cormne Calorimeter

Test Ref: NRC1040 - Test Date: 06-13-1971

DETAILS OF MATERIAL TESTED
Sponsor : National Research Council of Canada

Material: 1° Folyurethang 90
Date Received: S /723/17%70

DETAILE OF TEST PROCEDURE USED

Heat Flux : S0.0 kEW/m®- Nominal Flow : 24.0 1/s
Orifice Constant @ 0.044148 Heat per Unit Mole : 13.10000 kl1/g0=
Heater Orientation : Horizontal Spark Ignitor Used : Y

Grid Used : N Frame Used A

Conditioning : S0.0C RH € 24.0°C Test Conditions : 50.0 RH @ 29.19C
Specimen Thickness: (.023000m Specimen Area :  0D.01Q000 m=

TEST RESULTS

Initial Mass : 7.1 g Time of Peak RHR H 140 s
Final Mass H 3.1 g Peak RHR : 2.8 kW/m¥
Mass Lost : 0.40 kg/m= Peak Mass Loss : 4.87 g/s¥*mT
Ignition Time : 20 = Feak Extinction Area: 730.35 m®/kg
Flameout Time : 215 s Total Heat REeleased : 1.36 MI/m™

Summary Data From Ignition

Test Mean &05 1B0S 300=
Heat Release EW/m= B.21 7.28B B.0G 5.07
Mass Loss Rate g/s*m® 1,96 S.23 1.88 1.14
Heat of Combustion MI/kg .81 2.07 £.17 4,40
Specific Ext. Area mi/kg 154.08B 4320.55 14B.21 B8.92
Carbon Dioxide kafkg . 00000 0.00000 0., 00000 4.00000

Carbon Monoxide kg/kag 0,00000 0.460000 0. 00000 G. 00000

DBSERVATIONS AND COMMENTS

Nothing happend. The sample did not ignite, however, it
did evolve some heat

Tested by : Onno Eohert
Dfficer : Kim Andrew




Eff Heat Comb. MJ/kg

y : Exp 40 08/13/91

1" Polyuréthéné 90

10.0 ¥  s.0f
o
-
y 8.0 E 4.0
~
= o
X 8.0 + 3.0
. 4
% @
T 4.0 - 2.0 ‘
« 5
2.0 - 1.0
]
0.0 E Q.0
0.9 1.0 2.0 8.0 4.0 0.0 1.0 2.0 3.0 4.0
Time -~ minutes Time - minutes
—-- Heat release rate — Rate of Mass Loss
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SUMMARY TEST REFORT

Comne Calorimeter

Test Ref: NRC1212 Test Date: O7-22-1791

DETAILS OF MATERIAL TESTED
Bponsor ¢ National Eesearch Council of Canada

Material: 1’ Falyurethane 90
Date Received: 35 /01/1i9%0

DETAILS OF TEST PROCEDURE USED

Heat Fluyx : 50.0 kW/m® Nominal Flow : 24,0 1/s
Brifice Constant : 0.0483767 Heat per Unit Mole : 13.10000 kJ/glz
Heater Drientation : Horizontal Spark Ignitor Used : Y

Grid Used : N Frame Used HERY

Conditioning : SC.0 RH @ 24.00C Test Conditions ¢ 50.0 EH € 31.1°C
Specimen Thickness: 0.020000a Specimen Area @ 0010000 &=

TEST RESULTS

Initial Mass : 6.5 g Time of Peak RHR H 40 =
Final Mass : i.7 g Peak RHR : 53,1 kW/m=
Mass Lost : .48 kg/m® : Peak Mass Loss : &.098 g/s*n®
Ignition Time : 28 s Peak Extinction Area: 6£17.4% m=/kg
Flameout Time : 165 = Total Heat Released : 5.01 MJI/ae=
Summary Data From Ignition

Test Mean 6058 1BOB S00e

Heat Felease ER/m= 37.10 49,867 26.04 15,63

Mass Loss Rate g/s*m* 2.91 .07 1.42 .85

Heat of fombustion MJI/ko 4.74& 15.05 17.73 17.93

Epecific Ext. Arsa m}/kg 136.82 234.06 90,28 4,17

Carbon Dicxide kg/ka Q. QOQ00 0. 00000 0.40000 . 00000

Carbon Monoxide kag/kg 0. 00000 0, 00000 G, 0000 0. 0C000

OBSERVATIDONS AND COMMENTS

Onno Echert
kim Andrew

Tested by
Dfficer
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sSUMMARY TEST REFORT

Cone Calorimeter

Test Ref: NRELIZ1IZ

DETAILS DF MATERIAL TESTED

Sponsor : National Research Council of Canada

Material: 1° Folvurethane 70

Date Received: S /701/1990

DETAILS BF TEST PROCEDURE UBED

Heat Flux r 50,0 EW/m=
Orifice Constant s DL.DEETFAT
Heater DOrientation : Horizontal
Grid Used : N

Cenditioning @ 50.0 RH @ 24,09C
Opecimen Thickness: 9.,020000m

TEST RESULTS

Initial Mass @ £.5 g
Final Mass : 2.0 g
Mass Lost H 0.44 kg/a=
Ignition Time : &0 =
Flameout Time : 175 s

Summary Data From Ignition

Test Mgan
Haat Eelease LW/ m=® 28,98
Mass Loss Fate o/s¥m= 1,11
Heat of Combuostion MI/kg 4,487
Bpecific Ext. Area ml}lkg 15,00
Carbon Dioxide kg/ka L 00000
Carbon Monoxide ka/kg 0. 00000

DBSERVATIONS AND COMMENTS

Tested by & Onno RFohert
ODfficer ! Kim Andrew

&£08

50,24
1.56
14.14
27.51
£, 00000
0.G0a00

Test Date: 07-22-1991

Neminal Flow
Meat per Uni

t Mele

Spark Ignitor Used

Frame Used

Test Conditi
Specimen Are

Time of Peak
Peak FEHRE
Feak Mass Lo

Peak Extincition Area

ons
a

]

RHR

ss

Total Heat REeleased

184G

15.20
0,79
14,81
7.17

G, 00000
0. 00000

E00s

9.12
G. &0
14.81
0.
0. 00000
0.000G0

24,0 1/
13.10000 kJ/gh02
¥

Y

ms mm mr EN

0.0 EH 8 31.0°C
0.010000 m=

: 70 =

H 34.5 kW/m®
: 3,01 g/fs*¥m=
: F4.70 m%/ kg
: 2.96 MIl/m=



APPENDIX G: 6.0 mm WOODPANEL




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Woodpanel
YEAR RECEIVED : 1991
GRID / FRAME / NEITHER: GRID
FLUX LEVEL (kW/m2) : 25
THICKNESS (mm)} : 6
UNITS AVG. | MAX
DETAILS |[Test Reference NRC1200 | NRC1202 | NRC1204 DEV %
OF TEST |Date Tested (D/M/Y) 7122191 7122191 7122191
Temperature (Deg C) 30 30 30 30
Initial Mass _ 46 47 44 46 3
TEST  |Ignition Time (s} 255 245 245 248 3
RESULTS |[Flameout Time (s) 685 645 585 638 8
Time PHR (s) 380 380 350 370 5
Peak RHR (kW/m2) 164 179 201 181 11
Peak Mass Loss (g/s*m2) 14.3 14.5 16.2 15 8
Peak Ext. Area (m2/kg) 129.7 159.6 161.1 150 14
Total Heat Rel. (MJ/m2) 37.7 40.8 38.0 39 5
THER @ PHR (MJ/m2) 17.1 20.2 18.5 19 9
T™M HEAT COMB. Ml/kg) 10.3 10.8 11.0 11 4
T™M RHR (kW/m2) 88.7 103.3 113.6 102 13
T™ MLR {g/s*m2) 9.5 9.8 10.9 10 9
TM S. Ext. Area {(m2/kg) 41.3 45.7 40.2 42 8
Mass Final _® 1 12 11 12 3|
SUPPLEM [60s RHR (kKW/m2) 131.4 " 144.1 178.0 151 18
-ENTARY |60s MLR (2/s*m2) 11.1 11.3 13.0 12 10
DATA |60s HEAT COMB. (Ml/kp) 11.1 12.0 12.8 12 7
60s S. Ext, Area (m2kg) 74.5 42.7 40.6 53 42
180s RHR (KkW/m2) 136.8 152.3 161.5 150 9
180s MLR {g/s*m2) 11.3 12.1 12.5 12 5
180s HEAT COMB. (MJ/kg) 11.9 12.4 12.7 12 4
180s S. Ext. Area {m2/kg) 91.1 87.4 73.5 84 12
300s RHR (kW/m2) 112.6 124.5 121.8 120 6
300s MLR (g/s*m2) 9.3 9.7 9.4 9 3
300s HEAT COMB. Ml/kg) 12.0 12.7 12.8 12 4
300s S. Ext. Area (m2/kg) 58.3 60.1 44.9 54 18
FILE: 06WDP211.XLS Page 1 10:46 PM 8/20/92




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Woopanel
YEAR RECEIVED : 1991
GRID /FRAME / NEITHER: GRID
FLUX LEVEL (kW/m2) : 50
THICKNESS {mm) : 6
UNITS AVG, | MAX
DETAILS |Test Reference NRC1207 § NRC1209 { NRC1211 DEV %
OF TEST |Date Tested (DIM/Y) 7722191 7/22/91 T122/91
Temperature (Deg C) 31 3] 31 31 1
Initial Mass {g) 46 46 47 46 1
TEST |Ignition Time {s) 54 65 60 60 9
RESULTS [Flameout Time {s) 395 405 425 408 4
Time PHR {s) 200 200 200 200 0
Peak RHR {kW/m2) 272 268 274 271 1
Peak Mass Loss {g/s*m2) 21.3 20.6 21.3 21 2
Peak Ext. Area (m2/kg) 171.9 197.9 228.4 199 15
Total Heat Rel. (MJ/m2) 44.1 43.2 44.8 44 2
THR @ PHR (MJ/m2) 24.5 24.1 24,5 24 1
TM HEAT COMB. (MJ/kg) 11.7 11.2 11.5 11 2
T™M RHR (kW/m2) 129.6 128.9 124.5 128 2
T™ MLR (g/s*¥*m2) 14.0 14.1 14.0 14 0
TM S. Ext. Arca (m2/kg) 85.6 77.3 82.3 82 5
Mass Final (g) 10 10 10 10 3
SUPPLEM |60s RHR (kW/m2} 1311 148.1 145.6 142 7
-ENTARY {60s MLR {g/s*m2) 12.0 12.3 13.1 12 5
DATA |60s HEAT COMB. {(MJ/kg) 10.3 11.1 10.3 11 5
60s S. Ext. Area {m2/kg) 60.0 53.8 59.1 58 7
180s RHR (kW/m2) 177.4 185.5 183.8 182 3
180s MLR (g/s*m2) 14.6 14.8 15.1 15 2
180s HEAT COMB. MJkg) 12.0 12.3 11.9 12 2
180s S. Ext. Area (m2/kg) 109.4 1140 117.2 114 4
300s RHR (kW/m2) 142.8 138.9 142.3 141 2
300s MLLR (g/s*m?2) 11.5 11.1 11.5 11 2
300s HEAT COMB. (MJ/kg) 12.3 12.5 12.3 12 1
300s S. Ext. Area (m2/kg) 96.9 86.1 98.7 94 8
FILE: C6WDP511.XLS Page 1 12:42 PM 8/26/92
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SUMMARY TEST REPORT

Come Calarimeter

Test Ref: NRC1200

DETAILE OF MATERIAL TEBTED

Bponsor t Naticnal Research Council of Canada

Materialy 1/4° Wood Fanelling

Pate Reesivedr 5 /01/1991

71

DETAILS OF TEST PRDCEDURE USED

Heat Flux t 25.0 kW
Drifice Constant ! 0.04376
Heater Orientation @ Horizont
Brid Used LY

/m=
7
al

Conditioning ¢t S0.0 RH @ 24.0°C
Bpecimen Thickness: 0.003000m

TEET REBULTS

Initial Mass 1 44,0 g
Final Mass H 11.4 g
Mass Lost 1 3.45 kg/m=
Ignition Time : 205 s
Flameout Time : bB5 s

Bummary Data From Ignition

Test Mean
Heat Release kW /m= g8.72
Mass Loss Hate g/5¥m= 9.48
Heat of Combustion MJ/kg 140,27
Specific Ext., Area m}/kg 41.29
Carbon Dioxide kg/kg 0. 60000
Carbon Monoxide kg/kg 0. 00000

OBBERVATIONS AND COMMENTS

Mo problems with the grid.

Tested by : Onno Rohert
Officer $ Kim Andrew

608

131.41
11.08
11.08
74.351

(. 00000
0. 00000

Test Date: 07-22~1991

Nominal Flow

Heat per Unit Mole
Spark Ignitor Used
Frame Used

LTI S ]

Test Conditions
Specimen Area

S0,
O

Time of Peak RHR H
Peak RHR :
Peak Mass Loss :
Peak Extinction Area:
Total Heat Released :

iROS 3008
i36.76 112.61
11.34 7.2B
11.87 12.03
21.15 aB. 30

0. 00000 0. 000040
0. 00000 0. 08000

24.0 1/s
1Z3.10000 k1/00z
¥

Y

0 EH 8 30.2°C
010000 o=

380 =
163.8 kW/m=
14,306 g/s#*m=

129.66 o=/kg
37.71 Mi/m™



Exp 200 7/22/04

1/4" Wood Panelling Flux = 25

180.0
180.0
140.0
120.0
100.0
80.0
80.0
40.0
20.0
0.0

0.0 4.0 8.0 12.0
Time - minutes

=—— Heat relaass rate

A.H.A. kW/m2

18.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

0.0 4.0 8.0 12.0

Tims - minutes
— Effactive Heat of Combustion

Eff Heat Comb. MJ/kg

18.0
14.0
2.0
10.0
8.0
8.0
4.0
2.0
0.0

0.0 4.0 8.0 12.0
Time - minutes

—- Rate of Mass Loss

Mass loss rate gma/m2-s

1404? 2 '? 8

120.0 1.1 ji
u 1m-° o.o -
ii 80.0 0.7 !!
g 60.0 o8 8
ﬁj 40.0 0.9 ‘g

20.0 a

4.0 8.0
.. Time - minutes =
-— Smoke specific extihction aresd in exhalst s
— Cumulative smoka volume through exhaust sta




SUMMARY TEST REFORT

Cone CTCalorimeter

Test Ref: NRC1202 _ Test Date: 07-22-1971

DETAILS DF MATERIAL TESTED
Sponsor @ Mational Research Council of Canada

Material: i/4° Wood Fanelling 91
Date Received: 5 /01/1991

DETAILS OF TEST PROCEDURE USED

25.0 kW/m= _ Nominal Flow

Heat Flux H 1 24,0 1/=
Orifice Constant t DL043767 Heat per Unit Mcle : 13.10000 k1/gDz
Heater Brientation : Horizontal Spark Ignitor Used : Y

Grid Used s Y Frame Used 1 Y

Conditioning : SG.OVEH @ 24.0°C Test Conditions ¢ 50.0 EH @ 30.39C
Specimen Thickness: 0.005000m Specimen Area :  0.010000 m=

TEST RESULTS

Initial Mass 47.3 g Time of Peak RHE s IBO =
Final Mass : 11.B8 g Peak RHE : 178.7 kW/m=
Mass Lost : 3.55 kg/m® Peak Mass Loss : 14,49 g/s*m=
Ignition Time : 240 = Peak Extinction Area: i99.56 m=/ky
Flameout Time : LT Total Heat Released : 40,80 MI/m=

Summary Data From Ignition

Test Mean &05 1808 J0s
Heat Reloase ki /m= 105,28 144, 05 152.3 124,04
Mass Loss Raie g/s*m® e.B1 11.20 12.07 8.70
Heat of Combustion MIfko 10,84 11.908 12.42 1Z.468
Epecific Ext. Area mi kg 45, 68 4zZ.66 B7.356 60,14
Carbon Diowide kg/kg C.CooGo 0. 00000 G, GO000 0O.80000
Carbon Monoxide ko/kg 0.00000 0., 00000 &, D000 4.003069

OBSERVATIONS AND COMMENTS

N2 probiems with the grid,
Sagged slightly, like previous cones.

Tested by @ Dnno Robert
Dfficer : Eim Andrew




SUMMARY TEST REFORT

Caone Calaorimeter

Test Ref: NEE1ZO4

DETAILS OF MATERIAL TESTED
Sponsor : Mational Research Council of Canada

Material: 1/4° Wood Panelling 91

Date Received: T /0171991

DETAILS OF TEST PROCEDURE USED

Heat Flux r 23,0 kEW/m%
Drifice Constant r D.04F747
Heater Orientation ¢ Harizontal

Brid Used Y

Conditioning : 50.0 RH @ 24.0°9C
Specimen Thickness: 0.005000m

TEBT RESULTS

Initial Mass 44.4 g
Final Mass H 11.2 g
Mass Lost H 3.32 kg/m=
Ignition Time : 245 s
Flameout Time : 585 =

Summafy Data From Ignition

Test Mean &05
Hezat Release LW/m= 113.56 178. 00
Mass Loss Rate g/s¥m= 10,93 12,97
Heat of Combustion MJI/kg 11,02 12.77
Specific Ext. Area mifkg 40,25 40,57
Carbon Dioxide kg/lkg 0. 00000 0. GO0
Carben Monowide kg/kg 0. 00000 £, Q0000

OBSERVATIONS AND COMMENTE

N problems with the arid.

Tested by & Dnno Robert
Dfficer ! KHim andrew

Test Date: 07-2Z2-19%1

Nominal Flow

Heat per Unit Mole
Spark Ignitor Used
Frame Used

"R wm #Y wm

Test Conditions

24,0 1/t

13.10000 £J/gl=

Y
Y

Specimen Area T 0.010000 m2

Time of Peak RHR
Feak RHE

Peak Mass Loss

Peak Extinction Area
Total Heat Released

1BOS§ E00s
161.53 121.85
12,45 7. 43
12.73 12.79
7. 04 44,94
£, 00000 0, 00000
0. 00000 G GR000

3380
201.0
16.22

161.07
38.04

50.0 KEH & 36.4°C

bW/ m=
g/s¥m=
m=/kqg
Ml/m=
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SUMMARY TEST REFPORT

C:cariee Calorimeteaer

Test Ref: NRC1Z07

DETAILS OF MATERIAL TESTED

Spensor @ Matiomal Research Council of Canada

Material: 1/4° Wood Fanelling @

Date Received: I /01/19%1

DETAILS DOF TEST PROCEDURE USED

Heat Flux t Stk W/m
Orifice Constant : Q.04Z767

Heater Orientation : Horizontal
Grid HUsed t Y

Conditioning ¢ S0.0 RH @ 24.0°9C
Specimen Thickness: O.003000m

TEET RESULTS

Initial Mass 3 45.2 g
Final Mass : 2.9 g
Mass Lost : 3.64 kg/m=T
Ignition Time : 54 s
Flameout Time : 395 s

Summary Data From Ignition

Test
Heat Release EW/m= i
Mass Loss Rate g/s¥m=
Heat of Combustion MJI/kg
Specific Ext. Area mi/kg
Carbon Diowide kg/kg G.
Carbon Monoxide kg/kg 0.

OBSERVATIONS AND COMMENTS

No problems with the grid.

Tested by
Dfficer

Onno FEobert
£im Andrew

1

=

Mean

29.56
13.94
11.64
B85.54
GOGGO
00400

605

131,11
11.94
10.26
59.9%

0. 00000
€., 00000

Test Date: 07-22-19%1

Nominal Flow

Heat per Unit Mole
Spark Ignitor Used
Frame Used

Test Conditions @
Specimen Area s 0.

Time of Peak RHR :
Peak RHRE H
Peak Mass Loss H
Peak Extinction Area:
Total Heat Released :

iRoS S00s

177.38 142.83

14.56 11.350
11.97 12,34
109.38 R6.90

0. 00000 0. 00000
0. 00000 £8.00000

24,0 1/s

13.10000 k3/g0=

Y
Y

210060 m=

50.0 REH @ 30.353°C

200 s

272.2
21. 33

171.91
44,05

KW/ m=
g/s*m®
m=/kg
M1/ m=



SUMMARY TEST REFDRT

Cone Calaorimeter

Test Ref: NRC1ZO9

DETAILS OF MATERIAL TESTED

Sponsor ¢ National Research Counciil of Canada

Materials 1/4° Wood Fanelling %1
Date Received: 5 /01/1991

DETAILS OF TEST PROCEDURE USED

Heat Flux L —=ra e DTN T
Orifice Constant 1 D.0437867
Heater Orientation : Horizontal
Grid Used : Y

Conditioning : 50.0 RH & 24.0°C
Specimen Thickness: 0.005000m

TEST RESULTS

Ignition Time
Flameout Time

Initial Mass : 46.2 g
Final Mass : 2.5 g
Mass Lost H S.67 ka/m®
: 3
: =3

Summary Data From Ignition

Test Mean
Heat Release kW /m= 128.91
Mass Loss Eate g/e¥m® 14,07
Heat of Combusticn MI/kg 11.20
Epecific Ext. Area mi/kg 77.27
Carbon Dioxide ka/kg 0. 000300
Carbon Monoxide kgfkg 0. 00000

DBSERVATIONS AND COMMENTS

Mo problems with the grid.

Tested by
Dfficer

Onna Eobert
Kim Andres

&85

14B.05
12,30
11.11
53.77
0. 00600
0.00000

Test Date: (07-22-1991

Noeminal Flow

Heat per Unit Mocle
Spark Ignitor Used

Frame Used

Test Conditions
Specimen Area

Time of Peak
Peak RHR

30
0

RHR

Peak Mass Loss

FPeak Extinction Area

Total Heat Released

1B0S

1B85.52
14,84
12.24
114,04
0. 30000
0. 00000

S00s

13B.93
11.06
12.44
B&. 10
0. 00000
0.00500

24.0 1/=
13.10000 k1/g0=
Y

¥

0 RH @ 30.7°C
010000 m=

: 200 s

: 268.0 kW/m=
: 20,59 g/s*m=
: 177.94 m*/kg
: 43.18 Ml/m=



suMMaAaRY TEST REFORT

Comne Calorimeter

Test Ref: NEC1IZ211 Test Date: 07-22-1991

' DETAILS OF MATERIAL TESTED
Spensor 3 National Research Council of Canada

Material: 1/4° Wood Panelling 91
Date Received: 5 /01/19%1

DETAILS OF TEST PROCEDURE USED

Heat Flux : SO0 EW/mE Nominal Flow : 24,0 1/s

Orifice Constant r D.0437467 Heat per Unit Mole : 13,10000 kJ/qglz
Heater Drientation : Horizontal Spark Ignitor Used : Y

Grid Used t Y Frame Used s Y

Conditioning : S50.0 RH & Z24.0°0 Test Conditions : S0.0 RH € 20.9°C
Specimen Thickness: 0.005000m Specimen Area : 0.010000 m=

TEST RESULTS

Initial Mass 46.9 o Time of Peak RHR H 200 s
Final Mass : 1.0 g Peak RHR : 273.8 kW/m= .
Mass Lost H S.68 kg/m= Peak Mass Loss H 21.35 g/e*m”
Ignition Time : 00 s Peak Extinction Area: 228.35 n*/ kg
Flameout Time : 425 & Total Heat Released : 44,81 M}/ 0=

Summary Data From Ignition

Test Mean H08 iBOS 300s
Heat RKelease bW/ m= 124.47 145,57 185.81 142.32
Mass Loss Rate g/ s+m= 14.00 13.13 15.12 11.54
Heat of LCombustion MJI/kg 11,54 10,29 11.91 12,32
Bpecific Ext. Area mi/kn B2.32 39.13 117.20 98. 65
Carbon Dioxide ka/kg . Q0000 0.00000 0. 00000 . Q0000
Carbon Monoxide kg/kn 4. 00000 0. 00000 0. 00000 0.0G300

OBSERVATIONS AND COMMENTS

No problems with the grid.

Tested by ! QOnno Robert
Dfficer ! Kim Andrew




APPENDIX H: 12.3 mm PARTICLEBOARD




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Parlicleboard
YEAR RECEIVED : 1991
GRID / FRAME /{ NEITHER: FRAME
FLUX LEVEL (kW/m2): 25
THICKNESS (mm) : 12.3
UNITS AVG. | MAX
DETAILS |Test Reference NRC1157 | NRC1167 | NRCI1175 DEV %
OF TEST {Date Tested (DIM/Y) 7/3/91 7/4/91 7/5/91
Temperature Deg O 28 28 27 28 2
Initial Mass (g) 89 86 88 g8 2
TEST |lgnition Time (s) 129 125 135 130 4
RESULTS |Flameout Time (5) 1110 1150 1200 1153 4
Time PHR (s) 885 145 155 395 124
Peak RHR (kW/m2) 144 150 136 143 5
Peak Mass Loss (g/s*m2) 12.2 12.8 12.8 13 3
Peak Ext. Area (m2/kg) 88.5 75.5 111.4 92 21
Total Heat Rel. (MJ/m2) 75.2 78.8 70.2 75 6
THR @ PHR MJ/m2) N/A N/A N/A N/A N/A
TM HEAT COMB. {MJ/ke) 11.2 11.8 10.3 11 7
T™ RHR (kW/m2) 76.8 71.2 66.2 73 10
TM MLR (zfs*m2) 6.9 6.4 6.6 7 4
TM S. Ext. Area (m2kg) 14.3 10.8 12.9 13 15
Mass Final (g) 23 23 23 23 1
SUPPLEM [60s RHR {(kW/m2) 133.7 146.2 132.0 137 7
-ENTARY [60s MLR {g/s¥m2) 10.9 11.4 11.3 11 3
DATA 60s HEAT COMB. {MJ/kg) 11.5 11.9 10.9 11 5
60s S. Ext. Area (m2/kg) 46.5 62.3 47.3 52 20
180s RHR {(kW/m2) 95.6 98.4 89.4 94 5
180s MLR (g/s*m2) 8.8 8.5 8.5 9 2
180s HEAT COMB. {MJ/kg) 10.6 11.2 10.3 11 5
180s S. Ext, Area (m2/kg) 19.4 27.1 21.2 23 20
300s RHR (kW/m2) 9.2 81.6 72.0 78 7
30s MLR {g/s*m2} 7.5 7.2 7.2 7 2
300s HEAT COMB. {MJ/ke) 104 11,1 9.9 10 6
300s S. Ext. Area {m2/kg) 11.7 16.2 12.7 14 20
FiLE: 12PBD211.XLS Page 1 12:00 PM 8/26/92




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Particleboard
YEAR RECEIVED : 1991
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 50
THICKNESS (mm) : 12.3
UNITS AVG. | MAX
DETAILS |[Test Reference NRC1120 | NRC1129 | NRC1139 DEV %
OF TEST |Date Tested (DY) 6/13/91 6/14/91 6/19/91
Temperaiure {Deg C) 23 26 29 28 6
Initial Mass (g) 86 79 85 83 6
TEST Ignition Time (s) 40 30 34 35 15
RESULTS |Flameout Time (s) 823 344 800 822 3
Time PHR (s) 595 50 50 232 157
Peak RHR (kW/m2) 253 207 212 224 13
Peak Mass Loss (g/s*m2) 19.8 17.0 17.8 18 9
Peak Ext. Area (m2/kg) 219.5 147.2 215.2 194 24
Total Heat Rel. (MJ/m?2) 78.0 71.1 71.4 73 6
THR @ PHR {MI/m2) N/A N/A N/A N/A N/A
T™M HEAT COMB, {MJ/kg) 11.0 10.6 10.7 1] 2
TM RHR (kW/m?2) 100.6 88.3 93.3 94 7
T™ MLR {g/s*m2) 9.4 9.0 9.1 9 3
TM S. Ext. Area (m2/kg) 34.9 27.2 33.7 32 15
Mass Final (g) 20 13 20 19
SUPPLEM [60s RHR (KW/m2) 182.1 189.5 192.0 188 3 |
-ENTARY [60s MLR (g/s*m?2) 143 13.9 14.8 14 3
DATA |60s HEAT COMB. (MJlkg) 11.8 12.7 12.3 12 4
- 60s S, Ext. Area (m2/kg) 127.7 135.8 127.8 130 4
180s RHR {kW/m2) 1247 129.5 127.8 127 2
180s MLR {g/s*m2) 10.9 10.9 11.2 11 2
180s HEAT COMB. MJ/kg) 11.0 11.6 11.2 11 3
180s S. Ext. Area (m2/kg) 54.2 60.1 57.2 57 5
300s RHR {kW/m2) 103.7 108.2 104.0 105 3
300s MLR {g/s*m2) 9.6 9.5 9.7 10 1
300s HEAT COMB. (MJ/kg) 10.6 11.2 10.5 11 4
300s S. Ext. Area (m2/kg) 32.5 36.1 34.3 34 5
FILE: 12PBD511.XLS Page 1 10:47 AM 8/28/92
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sSuUMMARY TEST REPORT

Conmne Calaor-imeter

Test Ref: NRCI{1S57

DETAILS OF MATERIAL TESTED
Sponsor : Naticnal Eesearch Council of Canada

Material: 1/2° Particle Eoard 91

Date Received: S /23/1%90

DETAILS OF TEST PROCEDURE UBED

Heat Flux : Z25.0 kW/m®
Drifice Constant : (.D4194B
Heater Drientation ! Horizontal
Brid Used : N

Conditioning : 50.0 RH € 24.0°C
Specimen Thickness: ©§.012500m

TEST RESULTS

Initial Mass : B8.7 ¢
Final Mass : 2Z.1 g
Mass Lost : 6.56 kg/m=
Ignition Time : 129 s
Flamecut Time : 1,110 s

Summary Data From Ignition

Test Mean 605
Heat Feleass LW/ m= T6. 74 133.65
Mass Loss Fate o/s*m= b, 74 10.87
Heat =f Combustion MJI/kg 11.17 11.48
Specific Ext. Area ml}/kag 14.28 44, 48
Carbon Dioxide kg/kg 0. 00000 0. 00000

Carbon Monoxide kg/kg G.00000 0. 00000

OBSERVATIONS AND COMMENTS

Uneventful.

Tested by : Onno Hohert
Dfficer 1 Kim Andrew

Test Date: (7-03-1991

Mominal Flow
Heat per Unit #Mole

Spark Ignitor Used
Frame Used

Test Conditions : 50,
Specimen Area : 0,

Time of Peak RHE H
Peak RHR H
Peak Mass Loss :
Peak Extinction Area:
Total Heat Released :

1805 00s
85.61 79.18
8.80 7.46
10.59 10.43
19.42 11.465

0. 00000 4. 00000
0. 00000 0. 00000

24,0 1/s

3. 10000 k3/g0=

Y
Y

0 EH @ 28.

010000 m=

8BS
144,11
12,15
88.52

75.22

kW/m=
g/s*m=
m=/ kg
Ml/m=



surMMmaRryY TEST REFORT

Cone Calorimeter

Test Eef: NREC11&7

DETAILS OF MATERIAL TESTED

Sponsor : Maticnal Eesearch Council of Canada

Material: 1/2° Farticle Board 91

Date Received: 5 /01/19%91

DETAILS DF TEST PROCEDURE USBED

Heat Flux

Orifice Constant
Heater Drientation
Brid Used

259.0 kW/m=
0.0&2203
Horizontal

N

Conditioning ¢ S50.0 RH € 24.0°9C
Specimen Thickness: 0.012500m

TEST RESULTE

Initial Mass : B6.4 a
Final Mass : 22.5 g
Mass Lost H 6.40 kg/m=
Ignition Time : 125 s
Flampout Time : 1,150 s

Bummary Data From Ignition

Test Mean
Heat Release kW/m= 77.21
Mass Loss Rate g/s¥*m= b. 44
Heat of Combustion MJ/kag 11.76
Specific Ext. Area mi/kg i6.B1
Carbon Dicxide kg/kg 4. 00000

Carbon Monoxide tg/kg 0. 00000

OBSERVATIDNS AND COMMENTS

Uneventful.

Onnc REobert
Eim Andrew

Tested by
Dfficer

608

146.24
11.43
11.94
62.3

0. 00000
0. 00000

Test Date: (07-04-1991

Nominal Flow
Heat per Uni

t Mole

Spark Ignitor Used

Frame Used

Test Conditions
Specimen Area

Time of Peak
Peak RHR

T

RHR

Peak Mass lLoss

Peak Extinction Area

Total Heat Released

1805

8. 56
B.32
11.24
27.06
4. 00000
0. 00000

300s

B1.63
7.23
11,09
16.24
. QG000
{1, 0OGO0

24.0 1/=

Y
Y

Y ORE MM uN

0.010000 m=

: 145
s 150.2
5 12.76
: 75.48
H 78.73

13, 10000 kJ/gD= .

50.0 RH @ 28.2°0

kW/m=
g/s¥*m=
m=/kg
Ml/m=



NS

SUuMMAaRY TEST REFORT

Cone Calorimeter

Test Ref: NRCL175

‘DETAILS OF MATERIAL TESTED

;Sponsor $ National Research Council of Canada

Material: 1/2° Particle Board 21

Date Rece;ved: 5 /0171991

DETAILS {IF TEST PROCEDURE USED

Heat Flux 2 25.0 kW/m=
Orifice Constant r 0.042210
Heater Orientation : Horizontal
Grid Used t N

Conditioning : 50.0 RH @ 24,.09C
Specimen Thickness: 0.012500m

TEST RESULTS

Initial Mass : BB.2 g
Final Mass : 22.8 g
Mass Lost : 6.34 kg/m¥
Ignition Time : 133 s
Flameout Time : 1,200 s

Summary Data From Ignition

Test Mean 605
Heat Felease kW/m= &6. 1B 131.98
Mass Loss Rate g/s*m= 6.57 11.28
Heat of Combustion MJI/kg 16.30 16.91
Specific Ext. Area m?/kg 12.84 47.31
Carbon Dicxide kg/kg 4,00000 . 00000

Carbon HMonoxide kg/fkg 0. 00000 0. 00000

DBSERVATIONS AND COMMENTS

Unevent+ful.

Onno Eobert
Eim Andrew

Tested by
Dfficer

Test Date: (07-05-1991

Nominal Flow
Heat per Uni

t Mole

Spark Ignitor Used

Frame Used

Test Conditions

Specimen Are

Time of Peak
FPeak RHR
Peak Mass Lo

Peak Extinction Area

a

RHR

5S

Total Heat Released

1808

B%.40
8.48
10,27
21.22
4.0006G060
0. 02000

300s

72.02
7.16
.87

12.73

Q. 00000
0. 00000

24.0 1/s

¥
Y

0.C10000 m=

: 155
H 135.9
: 12.82
: 111.36
: 706.13

13. 10000 kJ/gDz

S50.0 BH @ 27.4°C

=3
kW/m=
g/ s*¥m=
m=/kg
Ml/n=



SUMMAREY TEST REPORT

Cone Calorimeter

Test Ref: NRC11Z20

DETAILE OF MATERIAL TESTED

Bponsor : National Research Council of Canada

Material: 1/2° Particle Board 91
Date Received: 5 /2371990

DETAILE QF TE&T PROCEDURE UBED

Heat Flux t 90,0 kEW/m®
Orifice Constant t  0.044168
Heater Orientation : Horizontal
Brid Used !N

Conditioning ¢ S0.0 RH @ 24.0%C
Epecimen Thickness: 0.012300m

TEST RESULTS

Initial Mass 86.1 g
Final Mass t 20.3 g
Mass Lost ' 6.59 kg/n®
Ignition Time : 40 5
Flameout Time 1@ 823 s

Summary Data From Ignition

Test Mean

Heat Eelease kW/m= 100,61
Mass Loss Rate g/s*m= 2,44
Heat of Combustion M3/kg 10.99
Specific Ext. Area mi/kg 34.92
{arbon Dioxide kg/kg 0, 00000

Carbon Monoxide kg/kg 0,00000

DBSERVATIONS AND COMMENTE

6085

182.07
14,29
11.79

127.73

0. 00000
0. 00000

Test Date: 06-13-1991

Mominal Flow
Heat per Uni
Spark Ilgnito
Frame Used

Test Conditi

Specimen area H

Time of Peak
FPeak RHE

t Mole
r Used

ons 5

RHR

Peak Mass Loss

Peak Extinction Area

Total Heat Released

1808

124.70
10.94
11.04
24.18

0. 00000
0.00000

This is the first test with the frame fully fastened down.
This will be the method to test all future materials

The samples’ second peak is associated with the sample
ballooning up towards the cone, and burning the underside

of the material.

Tested by ¢ Dnno Robert
Gfficer ! Kim Andrew

300s

103.74
%.57
1¢.61
32.51
0.00000
0. 00000

24.0 1/s

Y
¥

8.0 RH € 27.

0.016000 m®

: 595
t 253.3
: i9.8B2
s 219.49
: 77.98

13.10060 k1/g90=

gec

kH/m™
g/s*m=
m=/kg
M/ m=



Exp 120 6/13/91

1/2" Particle Board 9¢
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EUMMARY TEST REFPORT

Cone Cealorimeter

Test Ref: MRC1129 Test Date: 06-14-1991

DETAILE OF MATERIAL TESTED

Eponsor t National Research Council of Canada

Material: 1/2' Particle Roarg 31

Date Received: 5 /2Z/19%90

DETAILS OF TEST PROCEDURE UBED

Heat Flux : 90.0 kW/m® Nominal Flow 1 24.0 1/s
Orifice Constant : 0.042404 Heat per Unit Mole : 13.10000 kJ/q0=
Heater Drientation : Horizontal Spark Ignitor Used : Y

Brid Used t N : Frame lUsed : Y

Conditioning : S50.0 RH @ 24.0°( Test Conditions : 50.0 EH € 23,8°C
Specimen Thickness: O.01Z25G0m Specimen Area : 0.010000 o=

TEST RESULTS

Initial Mass : 78.7 g Time of Peak RHR H 50 5
Final Mass : i7.% g : Feak RHR : 206.8 kW/n=
Mass Lost H £.08 kg/n® Peak Mass Loss : 16.97 g/s*#m™
Ignition Time : 30 s Peak Extinction Area: 147,16 ®/kg
Flameout Time : H 71.0B MI/m=

844 ¢ Total Heat Released

Summary Data From Ignition

Test Mean 505 1805 300s
Heat Release kW/m= BB. 30 1B8%.46 129,49 108,24
Mass Loss Fate g/s¥m= 9.040 13.92 10.B6 9.52
Heat of Combustion Ml/kg 10,63 12.46%9 11.59 11,19
Epecific Ext. Area m}/kg 27.21 135.76 60,09 36,05
Carbon Dioxide kg/kg . 00000 0, 00000 0. 00000 4. 00000

Carbon Meonowide kg/kag 7. 00000 0, 00000 0. 00000 €, 00000

OBSERVATIONS AND COMMENTS

The frame screw loosened and the frame lifted up slightly.
Utherwise, same burn, the center ballooning up towards the
cone, ‘

Tested by
Officer

Onno Eohert
Eim Andrew




280.0;
200.03
150.0
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Exp 129 B/14/81

~Particle Board 91

18.0
18.0
14.0
12.0
10.0
8.0
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2.0
0.0

0.0 4.0 8.0 12.0
Tima - minutes
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180.0
140.0 -
1.2 B
o 120.0 1.0 2
by 14 . .-
N 00.0 0.8 §
. 80.0 S
- 0.6 8
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% 40.0 0.4 ¢
20.0 0.2 %

0.0 0.0
0.0 0 8.0 12.0

Time - minutes

- Smoke specific extinction area in exhaust g
—— Cumulative smoke volume through eaxhaust ste




Dfficer t Eim Andrew

SuUMMARY TEST REFORT

Cone Calorimeter

Test Ref: NRC1139

DETAILS OF MATERIAL TESTED
Spongor 3 MNaticnal Research Council of Canada

Materialt 1/2° Farticle Board %1
Date Received: S /2371990

DETAILS OF TEST PROCEDURE UBED

Heat Flux t 50.0 k¥W/mT
Prifice Constant $  0.042780

Heater Orientation 3 Harizontal
Grid Used ! N
Conditioning : S0.0 RER @ 24,09C
Specimen Thickness: 0.012500m

TEST RESULTS

Initial Mass ¢ BS.3 g
Final Mass H 20.2 g
Mass Lost H b6.51 kg/m=
Ignition Time : 34 s
Flameout Time : BOO s
Summary Data From lIgnition

Tezt Mean 605
Heat Release kEW/m= 93.2% 191.97
Mass Loss Eate g/ s*m® o1t 13.75
Heat of Combustion MJI kg 10,66 12,25
Specific Ext. Area mi/kg 33.68 127.77
Carbeon Dicoxide kg/kg 0. 00000 G.00000
Carbon Monoxide kg/kg Q. 00000 0. 00000

DBSERVATIONS AND COMMENTS

Uneventtul

Tested by : Onno Robert

Test Date:

G&-19-19

Nominal Flow

Heat per Unit Mole
Spark Ignitor Used

Frame Used

Test Conditions
Specimen Area

o

Time of Peak RHR

Feak EHR

Peak Mass Loss

Peak Extinction Area

Total Heat

1808

127.77
11.19
11.16

1= L
PR A )

0. 00000
0. 000600

71

24.0 1/s

13. 106000 k1/gDz
Y

Y

0.0 RH @ Z8.7°C
0.010000 m=

H 90 s
H 211.9 kW/m=
: 17.76 g/s#n®
: 2153. 20 a=/kg
Released : 71.37 MI/m=
S00s
103.76
2.74
10,91
24,34
0. Qoo00
- 0. 00000



Exp 130 8/18/91

1/2" Particle Board 91

A.H.R. kN/a2

4.0 8.0
Time - minutes
- Heat ralaase rate

Eff Heat Comb. MJ/Kg

0.0 4.0 8.0
Time - minutes
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®
-]

a2-s
ol ol
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0 0
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— Rate of Mass Loss

—— ©Smoke 8
— Cumulat

g
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0.0
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APPENDIX I: 6.0 mm PLYWOOD




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Plywood
YEAR RECEIVED : 1991
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 25
THICKNESS (mm) ; 6
UNITS AVG., MAX
DETAILS ]Test Reference NRC1164 | NRC1179 | NRC1153 DEV %
OF TEST |Date Tested (D/M/Y) 774191 - 715191 7/3/91
Temperature {(Deg C) 28 28 28 28 1
Initial Mass {) 35 35 36 35 2|
TEST |lgnition Time (s) 100 120 115 112 10
RESULTS |[Flameout Time (s) 670 585 645 633 8
Time PHR (s) 110 140 130 127 13
Peak RHR (kW/m2) 124 115 122 120 5
Peak Mass Loss (g/s*m2) 9.1 11.3 9.6 10 13
Peak Ext. Area {m2/kg) 86.2 28.8 30.3 48 78
Total Heat Rel. (M3}/m2) 37.5 33.0 29.0 33 13
THR @ PHR (MI/m?2) 1.8 2.4 2.2 2 16
TM HEAT COMB. (MJ/kg) 11,1 10.6 9.3 10 10
TM RHR {kW/m2) 66.4 71.6 55.2 64 14
T™ MLR (g/s*m2) 5.4 7.1 5.4 6 19
TM S. Ext. Area (m2/kg) 4.6 2.9 2.9 3 32
Mass Final & 8 8 10 9 19
SUPPLEM |60s RHR (kW/m2) 99.8 106.1 96.8 101 5
-ENTARY |{60s MLR (g/s*m2) 7.5 9.2 7.8 8 12
DATA |60s HEAT COMB, MJ/kg) 12.2 10.8 11.5 11 6
60s S. Ext. Area {m2/kg) 2.9 1.5 0.0 1 100
180s RHR (kW/m?2) 90.7 96.7 85.9 91 6
180s MLR (g/s*m2) 7.0 8.2 7.3 7 9
180s HEAT COMB. (MJ/kg) 12.5 11.5 11.5 12 6
1805 S. Ext. Area (m2/kg) 1.0 2.7 5.6 3 80
300s RHR (kW/im2) 86.0 89.2 74.8 83 10
300s MLR {g/s*m2) 6.5 7.3 6.4 7 8
300s HEAT COMB. (MJ/kg) 13.0 12.0 11.5 12 7
300s S. Ext. Area {m2/kg) 8.3 4.4 5.1 6 40
FILE: 06PLY211.XLS Page 1 12:40 PM 8/26/92




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Plywood
YEAR RECEIVED : 1991
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 50
THICKNESS {mm) : [¢]
UNITS AVG, MAX
DETAILS {Test Reference NRC1109 | NRC1108 | NRC1142 DEV %
OF TEST |Daie Tested {D/M/Y) 6/18/91 6/19/91 6/21/91
Temperatire {Deg C) 29 30 29 29 1
Initial Mass (g 35 34 s 35 1
TEST  [lgnition Time {s) 20 25 15 20 25
RESULTS |Flameout Time {s) 480 425 430 445 8
Time PHR {(s) 205 195 25 142 82
Peak RHR (kW/m2) 136 156 147 146 7
Peak Mass Loss {g/s*m2) 10.7 13.3 13.0 12 13
Peak Ext. Area (m2/kg) 95.6 126.6 110.3 111 14
Total Heat Rel. MJ/m2) 354 32.4 33.1 34 5
THR @ PHR {MJ/m2) 20.5 19.0 N/A 20 4
TM HEAT COMB. (Mi/kg) 11.3 10.9 10.8 11 3
T™ RHR (kW/m2) 77.8 82.1 80.7 80 3
™ MLR _(gfs*m2) 7.4 B6 8.4 8 9
TM S. Ext, Area {m2/kg) 19.4 23.0 23.8 22 12
Mass Final I (- 7 7 7 0
SUPPLEM |60s RHR (KW/m2) 129.0 1231 127.3 126 3
-ENTARY |60s MLR (g/s*m2) 9.7 10.0 10.2 10 2
DATA 60s HEAT COMB. (MJ/kg) 12.3 11.4 11.6 12 5
60s S. Ext. Area (m2/kg) 40.5 24.9 38.7 3s 28
180s REBR {kW/m2) 111.0 114.3 114.8 113 2
180s MLR (g/s*m2) 9.0 97 9.8 9 5
180s HEAT COMB. MJ/kg) 11.9 11.4 114 12 3
180s S. Ext. Area (m2/kg) 329 34.2 40.0 36 12
300s RHR (kW/m2) 96.6 96.3 96.5 96 0
300s MLR (g/s*m2) 7.7 8.1 8.2 8 3
300s HEAT COMB. Ml/kg) 12.3 11.8 11.7 12 3
300s S. Ext. Area (m2/kg) 28.8 20.7 31.7 30 5
FILE: O6PLYS11.XLS Page 1 11:16 PM 8/20/92
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SUMMARY TEST REFORT

Cone Calorimeter

Test Ref: NRCilb4

DETAILS OF MATERIAL TESTED
Bponsor : National Research Council of Canada

Material: 1/4° Flywood 91

Date Received: & /01/1991

DETAILS OF TEST PROCEDURE USED

Heat Flux : 25.0 EW/a®
Drifice Constant ¢ 0.0D42203
Heater Orientation : Horizontal
brid Used : N

Conditioning ¢ 50.0 RH € 24.0°C
Specimen Thickness: 0.0056000m

TEST RESULTS

Initial Mass 34.9 g
Final Mass H 8.0 g
Mass Lost H 2.6% kg/m®
Ignition Time : 160
Flameocut Time : 670 =

Summary Data From Ignition

Test Mean 605
Heat Release kW/m= bb. 40 ?%.79
Mass Loss Rate g/s¥m= S5.36 7.594
Heat of Combustion MI/kg 11.05 12.18
Specitfic Ext. Area ml}/lkg 4,37 2.93
Carbon Diaxide kg/kg 0. 000060 | 0.40000

Carbon Honexide kg/ka 0. 00000 0.00000

OBSERVATIONS AND COMMENTS

The sample rose slightly. Formed thin layers

Onno Robert
Kim Andrew

Tested by
Dificer

Test Date: (07-04-199}

Nominal Flow

Heat per Unit Mole
Spark Ignitor Used
Frame Used

a0.
0.

Test Conditions
Bpecimen Area

Time of Peak RHE :
Peak RHR :
Peak Mass Loss :
Peak Extinction Area:
Total Heat Released :

1B0S 300s
90.6% B3. %6
7.00 b, S0
12.49 13.00
.99 B.32

4. 00000 0. 00000
0. 00000 0. 00000

24.0 1/s

15.1000C k1/g0=
Y
Y

& RH € 28.2°0
216000 m®

110 s
124.2 kW/o=
Z.08B g/s*¥m*
B&. 20 m=/kg
37.31 MI/m=



. Exp 184 7/ 4/91
1"
1/4" Plywood 91 Flux = 25
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\ L]
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~
¥ 80.0 s 6.0
o
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::5 40.0 g
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o.o 4-0 . aoo 1 oo o:o : 4i° B.O 1 .o
Time - minutes Tims - minutes
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SUMMARY TEST REFPORT

Conmne Calorimeter

Test Ref: NRC1179

DETAILS OF MATERIAL TESTED
Sponsor 3

Material: 1/4° Plywood 91

Date Received: 5 /01/1991

DETAILS OF TEST PROCEDURE USED

Heat Flux
Orifice Constant

Heater Orientation
Grid Used

25,0 kW/m=
0,042210
Horizontal

N

as ws EE W

Conditioning 5 50.0 RH @ 24,0FC

Specimen Thickness: §,00&000m
TEST RESULTS

Initial Mass i 34.8 g
Final Mass : 7.8 g

Mass Lost : 2.70 kg/m=
Ignition Time 3 120 s
Flameout Time 3 383 s

Summary Data From Ignition

Test Mean
Heat Release kW/m=2 71.64
Mass Loss Hate q/s*¥m*® 7.07
Heat of Combustiaon MI/kg 10,40
Specific Ext. Area ml/kg 2.88
Carbon Dioxide ka/kg 0. 00000
Carbon Monoxide kg/kg 0. 00000

CHBSERVATIONS AND COMMENTS

Uneventful.

Tested by
Dfficer

Onno Robert
Eim Andrew

PLE |

Mational Research Council of Canada

505

106.14
9.20
10.77
1.82

G. 00000
0. 0000G

Test Date:

Nominal Flow
Heat per Uni

t Mole

Spark Ignitor Used

Frame Used

Test Conditions
Specimen Area

Time of Peak
Peak RHR

RHE

Peak Mass lLoss

Peak Extinction Area

Total Heat Released

16808

946.74
g.18
11.4%9
2.74

0. 00000
0.000200

3005

89.135
7.30
12,05
4,480

G. 0Q0G0

07-05-1991

aE R AR sw

1/s

13.10000 &3/90=

30.0 RH € 27.5°C

0.010000 o=

0.00000

1490 g
114,35 kW/m=
11.25 g/s#*m=
2B.75 m=/kg
32.95 M1/m=



Exp 178 7/5/91
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SUMMARY TEST REFORT

Cone Calorimeter

Test Ref: NRC1153 Test Date: 07-03-19%%

DETAILS DF MATERIAL YESTED
Bponsor t National Fesearch Council of Canada

Material: 1/4° Plywood 71

Date Rerceived: S /23/1R3%0D

DETAILS OF TEST PROCEDURE UBED

Heat Flux £ 25.0 kW/m= Nominal Flow : 24,0 1/s
Orifice Constant r G.04196B Heat per Unit Mole : 13.10000 kJ/gOz
Heater Drientation : Horizontal Spark Ignitor llsed 1 ¥

Brid Used i N Frame Used I ¢

Conditioning : S50.0 RH @ 24.0°C Test Conditions : S0.0 EH € 27.B°C
Specimen Thickness: 0.005000m Specimen Area : 0.010000 =

TEST RESULTS

Initial Mass : 36.0 g Time of Peak RHR : 130 <
Final Mass H 10.5 g Feak RHR : 122.0 kW/n=
Mass Lost : 2.3% kgo/m= FPeak Mass Loss : ?.61 g/s¥n™
Ignition Time : 115 s Peak Extinction Area: 30.27 m®/kg
Flameout Time : &4% = Total Heat Released : 2B.94 MI/m®

Summary Data From Ignition

Test Mean . 6058 1B80S 300s
Heat Release EW/m= 55.17 @6.8B5 B5.86 74,8B3Z
Mass Loss Rate g/s¥m= oL 42 7.82 7.27 6.43
Heat of Combustion MI/kg F.26 11.47 11.45 11.4&
Specific Ext. Area mi/kg 2.94 0.00 e bl Z. 14
Carbon Dicxide ka/ko 0., 00000 0. 00000 0. 00000 0. Q00a0
Carbon Monoxide kg/kg G. GOooD 0. 00000 0, 000060 0. QO0H04G
DBSERVATIDNS AND COMMENTS .

tineventful.

Tested by ¢ Onno Eobert
Dfficer ! Eim &ndrew




SUMMARY TEST REFORT

Conmne Calorimeter

Test Ref: NFC1152 Test Date: 06-24-1991

DETAILS OF MATERIAL TESTED
Sponsor ! Naticnal Research Council of Canada

Material: 1/4' Flywcod 71
Date Received: 5 /23/1990

DETAILS OF TEST PROCEDURE USED

Heat Flux :25.0 kW/m® Nominal Fiow 2 24,0 /e
Drifice Constant : 0.043192 Heat per Unit Mole : 13.10000 kJ3/g0z
Heater Drientation : Horizontal Spark Ignitor Used : Y :

Grid Used : N Frame Used s Y

Conditioning : 50.0 EH € 24.0°C Test Conditions ¢ S0.0 FEH @ 29.7°C
Specimen Thickness: 0.005000m Specimen Area : 0.010000 m=

TEST RESULTS

Initial Mass : 34.1 g Time of Peak RHR : 175 =
Final Mass : 2.0 g Peak RHR : 128.8 kW/m™
Mass Lost H " 2.50 kg/m® Peak Mass Loss . 11.536 g/s+*m™
Ignition Time : 135 s Peak Extinction Area: 57.31 m¥/kqg
Flameout Time : 700 s Total Heat Released : F0.10 MI/m®

Summary Data From Ignition

Test Mean 605 1B0S 300s
Heat Felease kW/m= o9. 23 114.28B 94,85 76.04
Mass Loss Rate g/s*¥m2 S. 16 2.08 T 08 6.17
Heat of Combustion MJI/kg .12 i1.74 12.067 12.14
Specific Ext. Area mi/kg 4.73 16.70 12.66 B.SOD
Larbon Dicxide kg/kg (¢.00000 Q. 00000 Q. 00000 0. 00000

Carbon Monoxide kg/kg 0, 00000 0.560000 £, 00000 &, 00000

DBSERVATIONS AND COMMENTS

As experted, but ‘the end was difficult to tell. Possibly
want to run it longer.

Tested by
Dificer

Onno Rohert
EKim dndrew




SsUMMARY TEST REFORT

Comne Calorimeter

Test Ref: NRC1108B Test Date: 06-19-1991

DETAILE DF MATERIAL TESTED
Sponsor : National Research Council of Canada

Material: 1/4° Flywood 71

Date Received: 5 /23/1990

DETAILE OF TEET PROCEDURE UBED

Heat Fluy ¢ 50.0 kW/m= Neminal Flow : 24.0 1/s
Orifice Constant t 0.0427B0 Heat per Unit Mole : 13.10000 kJ/gQ0x
Heater Orientation ¢ Horizontal Spark Ignitor Used : Y

Brid Used t N Frame Used T Y

Eonditioning ¢ 50.0 RH @ 24.0°C Test Conditions ¢ S0.0 RH & 29,6°C
Bpecimen Thickness: ¢.Q06000m Specimen Area : 0.010000 m®

TEST RESULTS

initial Mass

! 4.2 g Time of Peak RHR : 1?5 s
Final Mass 1 6.9 g Peak RHR : 156.4 kW/m=
Mass Lost : 2.73 kg/m= Peak Mass Lass : 13.322 g/s*m®
Ignition Time 1 25 s Peak Extinction Area: 126.61 m®/kg
Flameout Time : 425 = Total Heat Released 3 32.42 MI/m=

Bummary Data From Ignition

Tegt Mean &08 1805 300s
Heat Eelease kW/m= B2. 08 123.09 114,27 04,27
Mass Lioss Rate a/sem= 8.59 10,42 ?.68 8.06
Heat of Combustion MJI/kg 10.91 11.39 11.43 11,76
Specific Ext. Area m}/kg 22.98 24.88 34,25 29.71
Carbon Dicxide kg/ka G. 00000 0. 00000 G, Q0000 {t, QOGOG
Carbon Monoxide kg/kag 0. 00000 0. 06000 0. 00000 0. 00009

OBSERVATIONS AND COMMENTS

Typical characteristics of material.
The sample rose at the end of the second peak rhr,not before

Tested by & Onno Robert
Oéficer t Kim Andrew
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SUMMARY TEST REFPORT

Comne Calorimeter

Test Ref: NEC1109 Test Date: 0&-1RB-199%1

DETAILS OF MATERIAL TESTED
Bponsor : National Research Council of Canada

Material: 1/4° Flywood 9i

Date Received: 5 /2371990

DETAILS DF TEST PROCEDURE UBED

Heat Flux : 90.0 kH/m® Nominal Flow ¢ Z4.0 1/s
Drifice Constant :  0,043299 Heat per Unit Mcle 1 13.10000 kJ/g0a
Heater Drientation : Horizontal ' Spark Ignitor Used @ Y

Brid Used t N Frame Used t Y

Conditioning : 50.0 RH & 24.,0°C Test Conditions : 50.0 RH @ 29.1°C
Specimen Thickness: 0.006000m Specimen Area . : 0.010000 p®

TEST RESULTS

Initial Mass : 34.8 g Time of Peak RHR : 205 s
Final Mass : 7.0 g Peak RHF : 135.6 kW/m=
Mass Lost : 2.79 kg/m= Peak Mass Loss : 10.73 g/c*m®
Ignition Time ¢ 20 s ' Peak Extinction Area: 95.56 m*/kqg
Flameout Time : 480 = Total Heat Released : 30.41 MI/m=

Summary Data From Ignition

Test Mean 408 1BGE 300s
Heat Eelease kW/m= 77.82 128.93 1i0.99 26.355
Mass Loss Rate g/s*m= 7.42 g.74 2.02 7.73
Heat of Combustion MJI/kg 11.351 12.34 11,92 12,30
Specific Ext. Area mi/kag 19.43 40,49 3Z.B86 28.79
Carbon Dioxide kg/kn 4., 00000 0. 00000 1. 00a00 G, Qo0a0
Carbon Monoxide kao/kg 2.00000 0. QOGO0 0. 00000 G.0G000

DOBSERVATIONS AND COMMENTS

Typical of sample.
Some curling, waferlike at end.

Tested by
Dfficer

Onno Robert
Kim Andrew
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suUuMMaRY TEST REFPORT

Conmne Calorimeter

Test Ref: NRC1142 Test Date: 0&6-21-1971

DETAILS OF MATERIAL TESTED
Sponsor @ Maticnal Eesearch Council of Canada

Material: 1/4° Flywood 91
Date Received: S5 /723/19%90

DETAILS OF TEST PRQCEDURE USED

Heat Flux 50,0 kW/m® Nominal Flow : 24,0 1/s
Orifice Constant 1 0.043B42 Heat per Unit Mole : 13.10000 kJ/gG=
Heater Drientation : Horizontal Spark Ignitor Used ; Y

Grid Used s N Frame Used I §

Conditioning : S50.0 RH & 24,09 Test Conditions § S50.0 ®RH @ 29.0°9C
Specimen Thickness: 0.006000m Specimen Area : 0.010000 m=

TEST RESULTS

Initial Mass 34.7 g Time of Peak RHR H 25 s
Final Mass : 7.0 g Peak RHR : 186.7 kW/m=
Mass Lost : 2.77 kg/m*® Peak Mass Loss H 12.97 g/s#¥m™
Ignition Time : iS5 = Peak Extinction Area: 110,30 m2/kg
Flameout Time : 430 s Total Heat Released : 33.07 M3/m=

Summary Data From Ignition

Test Mean 608 1808 300s
Heat Release W/ m® BO. &S 127.28 114.76 B6.53
Mass Loss Rate g/s¥m® 8.38 10.14 2.79 B.ié&
Heat of Combustion MI/kg 10.81 11.63 11.36 11.65
Specific Ext. Area m}/kg 2z.81 IB.&B 39.26 31.71
Carbon Diaxide kg/kg G 00000 G, 00000 0. 00000 Q. 00000

Carbon Monoxide kg/kg G. 000040 G. 00000 0. 50000 0.00600

OBSERVATIONE AND COMMENTS

Uneventful, burned smoothly.

Tested by
Dfticer

Onnz Eebert
kim Andrew
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APPENDIX J: 12.3 mm PLYWOOD







CONE CALORIMETER DATA SUMMARY SHEET

MATERIJAL : Plywood
YEAR RECEIVED : 1991
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 25
ITHICKNESS (mm) : 12.3
UNITS AVG. | MAX
DETAILS |Test Reference NRCI154 [ NRC1166 | NRC1177 DEV %
- OF TEST |[Date Tested (D/M/Y) 7/3/91 - 7/4/91 715191
Temperature (Deg C) 28 28 28 28 i
Initial Mass (£ 64 69 62 65 6
TEST Ignition Time {(s) 145 130 108 128 15
RESULTS |Flameout Time (s) 1070 1305 1120 1165 12
Time PHR (s) 155 140 120 138 13
Peak RHR (kW/m2) i 132 121 132 i29 6
Peak Mass Loss (g/s*m2) 11.1 9.5 10.3 10 8
Peak Ext. Area (m2/kg) i 7.3 29.7 42.5 26 73
Total Heat Rel. {MJ/m2) 61.7 66.7 54.7 61 10
THR @ PHR (MJ/m?2) | 1.8 1.6 1.8 2 7
TM HEAT COMB. (M/kg) 122 113 10.7 11 7
T™ RHR {(kW/m2) 67.0 57.0 54.2 59 13
T™ MLR (g/s*m2) 5.5 4.8 5.1 5 7
TM™M S. Ext. Area (mkg) 0.3 £.3 4.5 2 124
Mass Final (g) 17 | 21 16 18 16
SUPPLEM {60s RHR (kWnZ) 112.1 96.6 102.1 104 8
-ENTARY |60s MLR {g/s*m2) 8.4 7.5 8.1 8 7
DATA |60s HEAT COMB. (MJ/kg) 12.3 12.0 11.7 12 2
60s S. Ext. Area (m2/kg) 3.1 4.9 18.9 9 111
180s RHR (kW/m2) 71.3 59.8 62.3 64 11
180s MLR {g/s*m2) 5.8 5.4 5.7 6 4
180s HEAT COMB. (MJ/kg) 11.9 10.7 10.6 11 8
180s 8. Ext. Area {m2/ke) 1.0 1.6 6.3 3 111
300s RHR (kW/m2) 65.9 55.4 53.1 58 13
300s MLR (g/s*m2) 5.2 5.0 5.0 5 3
300s HEAT COMB. MJ/kg) 12.3 10.8 10.5 11 10
300s S. Ext. Area (m2/kg) 0.6 1.0 3.8 111

FILE: 12PLY2]1.XLS

Page 1

11:19 PM 8/20/92



CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Plywood
YEAR RECEIVED : 1991
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 50
THICKNESS (mm) : 12.3
UNITS AVG. | MAX
DETAILS |Test Reference NRC1130 | NRC1138 | NRC1141 DEV %
OF TEST (Date Tested (D/M/Y) 6/14/91 6/19/91 6/21/91
Temperature (Deg C) 27 29 28 28 3
Initial Mass  (® 67 69 65 | 67 | 3 |
TEST |lenition Time (s) 24 25 20 23 13
RESULTS {Flameout Time (s) 860 720 890 823 13
Time PHR (s) 480 35 30 182 164
Peak RHR (kW/m2) 170 169 141 160 12
Peak Mass Loss (g/s*m2) 13.8 14,5 11.7 13 12
Peak Ext. Area (m2/ke) 149.4 219.3 106.0 158 39
Total Heat Rel. (MJ/m2) 71.2 61.8 63.6 66 9
THR @ PHR (MJ/m2) 47.3 N/A N/A 47 N/A
TM HEAT COMB. (M/kg) 11.6 112 11.5 11 2
TM RHR (kW/m?2) 85.2 £9.6 73.6 83 11
TM MLR (g/s*m2) “ 8.4 8.3 6.9 8 13
T™ S. Ext. Area (m2/kg) | 232 993 20.8 48 108
Mass Final [£4] “ 14 15 17 15 10
e e————— ——— —— r—————
SUPPLEM [60s RHR (kW/m2) 137.2 121.0 126.8 128 7
-ENTARY |60s MLR (gfs*m2) 10.6 10.0 9.4 10 6
DATA |60s HEAT COMB. (MJ/kg) 12.1 11.1 12.4 12 7
60s S. Ext. Area (m2/kg) 55.9 47.1 40.4 48 17
180s RHR (kW/m2) 9.4 83.2 100.8 91 11
180s MLR {g/s*m2} “ 7.8 7.5 8.1 8 4
180s HEAT COMB. (MI/kg) 11.1 10.7 12.0 11 7
180s S. Ext. Area (m2/kg) 18.6 19.3 18.2 19 3
300s RHR (kW/m?) 90.6 82.3 84.7 86 6
300s MLR (g/s*m?2) 7.1 7.3 7.3 7 4
300s HEAT COMB. (MJ/kg) 11.5 10.9 11.4 11 3
300s S. Ext. Area (m2/kg) 14.0 61.2 11.4 29 112

FILE: 12PLYS11.XLS

Page 1

11:23 PM 8/20/92



SUMMARY TEST REPORT

Cone Calorimeter

Test Ref: NRLC1154 Test Date: 07-03-19%1

DETAILS OF MATERIAL TESTED
Sponsor ¢ National Research Council of Canada

Material: 1/2° Plywood 91
Date Received: 5 /23/19%90

DETAILS DF TEST PRDCEDURE USED

Heat Flux $ 29.0 kW/m* _ Nominal Flow t 24.0 1/s
Orifice Constant & 0.041948 : Heat per Unit Mole : 13.10000 kI/q0=
Heater Orientation : Horizeontal Spark Ignitor Used : Y

Grid Used t N Frame Used I

Conditioning ¢« 50.0 EH @ 24,0%C Test Conditions : 50.0 RH @ 27.9°C
Specimen Thickness: 0.011000m Specimen Area @ 0.010000 m=

TEST RESULTS

Initial Mass : 4.1 g Time of Peak RHR H 155 s
Final Mass : 16.9 ¢ Peak RHR H 132.5 kW/m=
Mass Lost : 4,72 kg/m= Peak Mass Loss H 11.10 g/=s*m=
Ignition Time : 145 = Peak Extinction Areas 7.26 m®/kg
Flameout Time : 1,070 s Total Heat Released : &i.68 MI/m=

Summary Data From Ignition

Test Mean - 808 1808 300s
Heat Release bW/ m=2 67.05 112,11 7i.28 45,88
Mass Loss Rate q/s¥m= S.48 B.44 S. 76 S.24
Heat of Combustion MJI/kg 12.19 12.29 11.95 12.26
Specific Ext. Area m?/kg 0.27 3.07 1.02 Q.61
Carbon Dioxide kg/kg 0. 00000 0.00000 G. QG000 0.00000

Carbon Monoxide kg/kng 0. 00000 G. 60060 0.00000 0.00400

DBSERVATIONS AND COMMENTS

Uneventful.

Tested by : Onno Fobert
Bfficer ¢ Kim Andrew
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SUMMARY TEST REFORT

Cone Calorimeter

Test Ref: NRC114é

DETAILS OF MATERIAL TESTED

Sponsor : MNational Research Council of Canada

Material: 1/2° Plywond 71

Date Received: S /0171991

DETAILS OF TEST PROCEDURE USED

Heat Flux 2 25.0 kW/m=
Orifice Constant 1 0.042203
Heater Drientation : Horizontal
Grig Used |

Conditioning : 50.0 RH @ 24.0°C
Specimen Thickness: ©.011000m

TEBT RESULTS

Initial Mass : 8.7 g
Final Mass : 20.6 g
Mass Lost H 4,B1 kg/m=
Ignition Time : 130 s
Flameout Time : 1,305 s

Summary Data From Ignition

Test Mean
Heat Release kW/m= 296.97
Mass Loss Rate g/s*¥m= 4,76
Heat of Combustion Ml/kg 11.29
Specific Ext. Area m}/kg 1.26
Carbon Dicxide kg/kg 0. 00000

Carbon Monoxide kg/kog 0, 90000

OBSERVATIONS AND CDMMENTS

Uneventful.

Onno Fobert
Kim Andrew

Tested by
Dfficer

- ww
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SUMMARY TEST REPORT

C:cnfzsg Calorimeter

Test Ref: NRC1177

DETAILS OF MATERIAL TESTED

Sponsor § MNational Research Council of Canada

Material: 1/2° Plywocod 91

Date Received: 5 /01/1991

DETAILS DF TEST PROCEDURE USED

Heat Flux 1 25.0 kW/m=
Orifice Constant : (.042210
- Heater Brientation : Horizontal

Grid Used N

Conditioning : S0.0 RH @ 24.0°C
Specimen Thickness: 0.011000m

TEST RESULTE

Initial Mass 2.0 g
Final Mass t 15.7 g
Mass Lost : 4,64 kg/a=
Ignition Time : 10B s
Flameout Time : 1,120 s

Summary Data From Ignition

Test Mean
Heat Release KW/ m= 94. 15
Mass Loss Rate g/sEm= S5.12
Heat of Combustion MI/kg 10,469
Specific Ext. Area m?/kg 4.54
Carbon Dioxide kg/kg Q.000G00

Carbon Monoxide ka/kg 0. 00000

OBSERVATIDNS AND COMMENTS

Uneventful.

Onnoc Robhert
im Andrew

Tested by
Officer

608
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8.0%9
11.73
18.90
G. 00000
0, 60000
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SUMMARY TEST REFPORT

Comne Calorimeter

Test Ref: NRC1IZ0 Test Date: 06-14-199%1

DETAILS OF MATERIAL TESTED
Sponsor : National Research Council of Canada

Material: 1/2° Plywood 91
Date Received: 5 /2371990

DETAILS 4F TEST PROCEDURE USED :

Heat Flux ! 50.0 kW/m=® Neminal Flow : 24.0 1/s
Orifice Constant t 0.042404 Heat per Unit Mole @ 13.10000 kI/g0:
Heater Drientation : Horizontal Spark Ignitor Used : VY

Brid Used : N Frame Used L

Conditioning : 50.0 RH € 24,0°C Test Conditions : 50.0 RH € 27.2°9C
Specimen Thickness: 0.011000m Specimen éArea : 0.010000 m®

TEST RESULTS

Initial Mass 3 67.9 g Time of Peak RHR : 480 s
Final Mass : 13.8 g Peak RHR H 169.7 kW/n*
Mass Lost : 3.37 kg/m= Peak Mass lLoss H 13.79 g/s*m™
Ignition Time 3 24 s Peak Extinction Area: 14%,40 m=/kg
Flameout Time : B&O s Total Heat Released : 71.17 MI/m=

Summary Data From Ignition

Test Mean - H05 1808 3005
Heat Release EW/m= 85.24 137.17 89.42 20,63
Mass Logss Rate g/s#m= B.42 10,62 7.77 7.70
Heat of Combustion MJ/kg 11.62 12.10 11.14 11.52
Specific Ext. Area m?/kq 23.19 S93.9Q 1B.63 14.00
Carbon Dioxide kg/kg 0. QG000 0. 00000 0. 00000 0. 00000

Larbon Monoxide kg/kg 0.00000 O, GODG0 0, 00000 0.00000

OBSERVATIONS AND COMMENTS

The ipnitien arm didn't go in right away, but the time shold
be very tlose. The sample burned typically, and at the end
the sample curled up and the center burned slowly for some
time.

Tested by ¢ Onnc Rohert

Dfficer Eim Andrew
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SUMMARY TEST REFPORT

Cone Calorimeter

Test Ref: NRC113B Test Date: 06~-19-1991

DETAILE OF MATERIAL TEBTED
Sponsor @ Naticnal Research Council of Canada

Material: 1/2° Plywood 91
Date Received: 5 /253/19%0

DETAILS OF TEST PROCEDURE USED

50.0 kW/m® Nominal Flow

Heat Flux : : 24,0 1/s
Drifice Constant ., 0.0427B0 Heat per Unit Mole : 13.10000 k1/g0z
Heater fOrientation : Horizontal Spark Ignitor Used : Y

Brid Used I N Frame tsed LI 4

Conditioning : 50.0 EH @ 24.07C Test Conditions : 50.0 RH @ 29,19C
Specimen Thickness: 0.011000m Specimen Area : 0.010000 m=

TEST RESULTS

Initial Mass : 6B.8B g Time of Peak RHR : 35 &
Final Mass H 13.5 g FPeak RHR : 169.1 kW/m=
Mass Lost H 5.34 ka/m*® Peak Mass Loss H 14,47 g/s*m=
Ignition Time : 20 s Peak Extinction Area: 219.30 m®/kg
Flameout Time : : 61.B1 M)/m=

- 720 s Total Heat Released

Summary Data From Ignition

Test Mean 408 1805 300s
Hzat Release LW/ m= B?. 5B 121.04 B3.19 B2.31
Mass Loss Rate o/s¥m= 8.29 10,05 7.456 7.33
Heat of Combustion MI/Zkg 11.19 11.07 16.72 10.94
Specific Ext. Area m}/kg 29.26 847.1t 19.33 61.20
Carbon Dioxide kg/kg 0. 00000 G.00G00 0. 00000 Q. Q0000

Carbon Monoxide ka/kg 0. 00600 0.00000 0. 000600 0.00000

OBSERVATIONS AND CDMMENTS

The sample rippled in a spot almost immediately, berause
there Wwas a knot under it.

Tested by
Officer

Onno FEobert
Eim Andrew

- AW




Exp 138 8/19/61

1/2" Plywood 91

A.H.A. kW/m2
8
o

4.0 8.0
Time - minutss
— Heat rslease rate

Eff Heat Comb. MJ/kg

4.0 8.0
Time - minutes

— Effactive Heat of Combustion

18.0
14.0
1a.0
10.0
8.0
6.0
4.0
2.0
o

Mass loss rate gmn/m2-s

0.0 4.0 8.0 12.0
Time ~ minutes

—— Rate of Mass Loss

280.0

200.0 .0
o 2.8
§ 1”.0 a-o
[ ]
; 100.0 1.8
' 1.0

4.0 8.0
Time -~ minutes

Smoke [0D/m=1] (n3)

— Smoke specific sxtinction area in exhaust = |

— Cumulative smoke volume through axhaust

sta




SUMMARY TEST REPFPORT

"Cone Calor-imeter

i Test Ref: NpC1141 Test Date: ¢e-21-1991

DETAILS OF MATERIAL TESTED
Bponsor : National Research Council of Canada

Material: 1/2° Plywood %1
Date Received:s 5 /23/19%0

DETAILS OF TEST PROCEDURE USED

Heat Flux t 50.0 kW/m= Nominal Flow : 24.0 1/s
Brifice Constant : 0.043B42 Heat per bnit Mele ;3 13.10000 klJ/ula
Heater Orientation : Horizontal Spark Ignitor Used : Y

Grid Used ;N . Frame Used P Y

Conditioning : 50.0 RH @ 24.0°C Test Conditions : 50.0 RH & 2B8.2°C
Specimen Thickness: 0.011000m Specimen Area :  0.010000 m<T

TEST RESULTS

Initial Mass @ 64,9 g Time of Peak RHR : 30 s
Final Mass 3 i16.B g Peak RHE : 141.0 kW/m™
Mass Lost : 4.8 kg/m= Peak Mass Loss : 11.69 g/s*n™
Ignition Time : 20 s Peak Extinction Area: 106.01 m=/kg
Flameout Time : B30 s Tetal Heat Released : 63.62 MI/m=

Summary Data From Ignition

Test Mean 605 1808 3005
Heat Release kW/m= 73.59 126.79 100.80 B4, b6
Mass Loss Rate g/s¥m= 4£.846 2.44 B.14 7.27
Heat of Combustion MJ/kg 11.456 12.39 12.03 11.43
Specific Ext. Area mi/kg 20.81 40.44 1B8.24 11.3%
Carbon Dioxide kg/kg €. 00000 0.0000C 0. 00000 0. 00000

Earbon Monoride kg/kg 0.00000 0.00000 8. 00000 0.00000

DBSERVATIONS AND COMMENTS

Uneventful, burned smoothly.

Tested by : Onneo Robert
Dfficer it Kim Andrew
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APPENDIX K: 40.0 mm POLYURETHANE WITH FOIL






CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Polyurethane w/ foil
YEAR RECEIVED : 1991
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 25
THICKNESS (mm) : 40
UNITS AVG. | MAX
DETAILS |Test Reference NRC1163 | NRC1168 | NRCi170 DEV %
OF TEST |Date Tested (DIM/Y) 7/3/91 7/5/91 7/5/91
Temperature (Deg C) 28 27 27 27
Initial Mass (g | 13 13 13 13 1 1
TEST  |Ignition Time (s) DNI DNI DNI DNI N/A
RESULTS |Flameout Time (s) 790 600 600 663 19
Time PHR (s) 330 595 260 395 51
Peak RHR (kW/m2) 6 12 3 7 67
Peak Mass Loss (g/s*m2) N/A 0.7 0.4 0 83
Peak Ext. Arca (mkg) 0.3 0.0 0.0 0 200
Total Heat Rel. MEm2) 2.0 0.4 0.8 1 89
THR @ PHR MJ/m2) 0.5 0.3 0.3 0 24
T™ HEAT COMB. MJke) 0.0 0.0 0.0 0 200
TM RHR (kW/m2) 3.0 0.6 1.4 2 79
T™ MLR {g/s*m2) N/A 0.0 0.0 0 122
TM S. Ext. Arca (m2kg) 0.0 0.0 0.0 0 200
Mass Final (2) I 0 13 13 8 100
SUPPLEM |60s RHR (kW/m2) 0.7 0.0 1.1 1 100
-ENTARY {60s MLR (g/s*m?2) 0.0 0.1 0.0 ¢ 200
DATA {60s HEAT COMB. {MI/kg) 0.0 0.0 0.0 0 0
60s S. Ext. Area {m2/kg) 0.0 0.0 0.0 0 0
180s RHR (kWim2) 1.8 0.0 1.2 1 100
180s MLR (g/s*m2) 0.0 0.0 0.0 0 200
180s HEAT COMB. Mikg) 0.0 0.0 0.0 0 0
180s S. Ext. Area (m2kg) 0.0 0.0 Q.0 0 Q
300s RHR (kW/m2) 2.5 0.0 14 1 100
3005 MLR (g/s*m2) 0.0 0.0 0.0 0 200
300s HEAT COMB. (MJ/kg) 0.0 0.0 0.0 0 0
300s S. Ext. Area (m2/kg) 0.0 0.0 0.0 0 0

FILE: 4OFMF211.XLS

Page 1

11:25 PM 8/20/92



CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Polyurcthane w/ foil
YEAR RECEIVED : 1991
GRID /FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) ; 50
THICKNESS (mm) : 40
UNITS AVG. | MAX
DETAILS |Test Reference NRC1145 | NRC1190 | NRC1192 DEV %
OF TEST |Date Tested (D/M/Y) 6/21/91 718191 7/8/91
‘Temperature (Deg C) 30 29 29 29 1
Initial Mass _©® 13 13 13 13 N/A
TEST Ignition Time (s) DNI DNi DNI DNI N/A
RESULTS [Flameout Time (s) 600 605 599 601 N/A
Time PHR (s) 0 395 420 272 N/A
Peak RHR (kW/m2) 0 ki 0 2 N/A
Peak Mass Loss (gfs*m2) 0.0 1.0 1.3 ] N/A
Peak Ext. Area {m2/kg) 0.0 0.0 0.0 0 N/A
Total Heat Rel. {(MJim2) 0.0 2.0 0.0 1 N/A
THR @ PHR {(MJ¥/m2) 0.0 1.3 28.9 10 N/A
TM HEAT COMB. {MI/kg) 0.0 1.7 0.0 1 N/A
TM RHR (kW/m2) 0.0 3.3 0.0 1 N/A
T™ MLR (g/s*m32) 0.0 0.1 0.1 0 N/A
TM S. Ext. Area {m2kg) 0.0 0.0 0.0 0 N/A
Mass Final {2 12 12 13 12 N/A
SUPPLEM |60s RHR (kW/m2) 0.0 1.1 0.0 0 N/A
-ENTARY [60s MLR (g/s*m2) 0.0 0.0 0.0 Q N/A
DATA |60s HEAT COMB, (Mkg) 0.0 0.0 0.0 0 N/A
60s S. Ext. Area {m2/kg) 0.0 0.0 0.0 0 N/A
180s RHR (kW/m2) 0.0 1.8 0.0 1 N/A
180s MLR (g/s*m2) 0.0 0.0 0.0 0 N/A
180s HEAT COMB. (MJ/kg) 0.0 N/A 0.0 0 N/A
180s S. Ext. Area (m2/kg) 0.0 0.0 0.0 0 N/A
300s RHR {(kW/m2) 0.0 2.9 0.0 1 N/A
300s MLR {g/s*m2) 0.0 0.1 0.0 0 N/A
300s HEAT COMB. (MJ/kg) 0.0 N/A 0.0 0 N/A
300s S. Ext. Area {(m2/kg) 0.0 0.0 0.0 0 N/A
FILE: 40FMF511.XLS Page 1 12:39 PM 8/26/92
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Dfficer : Kim Andrew

SUMMARY TEST REFPORT

Cone Calorimeter

Test Ref: NEC1143

DETAILS OF MATERIAL TESTED

Sponsor :

Material: 3/2° Foil Covered Foam 71
Date Received: o /0171991

DETAILS OF TEST PROCEDURE USED

Heat Flux : 25,0 kW/m®
Orifice Constant :  0.042203
Heater Orientation : Horizontal

Grid Used N

50.0 EH € 24.0°9C
0, 040000m

Conditioning @
Specimen Thickness:

TEST RESULTS
Initial Mass 1
Final Mass
Mass Lost
Ignition Time
Flameout Time

2 1)
[
(L1 B S

1

o Do

77

Summary Data From Ignition

Test Mean
Heat Release LW/ m2 2.70
Mase Loss Rate g/s+*m® BZ2.49
Heat of Combustion MIfkg 0,05
Specific Ext. Area mi/skg 0,01
Carbon Dioxide kg/kg 0. 0000
Carbon Monouide kg/kg 0. 00000

DBSERVATIONS AND CDMMENTS

Nothing happened as usual.

Mational Fesearch Council of Canada

608

0.74
0, 00
.00
0. 00
0.00000
Q.00000

Test Date: 07-03-~1991

Nominal Flow 24,0 1/s
Heat per Unit Mole
Bpark Ignitor Used

Frame Uset

¥
Y

" we E® w8

Test Conditions 3 50.0 RH @ 2ZB.
Bpecimen Area $ £0.010000 =

Time of Peak RHR : 330
Peak RHR : &4
Peak Mass Loss H 145.89
Feak Extinction Area: 0.31
Total Heat Eeleased : 2.12

1BOS 300s
0.8B2 1.49
G. 00 0.00
.00 0. 00
0.90 Q.00
0. 00000 G. 00000
0. 00400 . 00000

&t the end of the test, I pushed the tray arround
trying to get a mass i0ss, 50 the sheet would print out.

Drian BFrheart

Tecterd hy

13, 10000 k

J/gﬂz

oeg

<
LW/ m=
g/c*nT
m=/kg
Ml1/m=
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SuMMaAaRY TEST REFORT

Cone Calorimeter

Test Ref: NRC1168

DETAILE OF MATERIAL TESTED

Bponsor ¢ MNaticnal Research Council of Canada

Material: 3/2°' Foil Covered Foam 91

Date Received: 3 /0171991

DETAILS OF TEST PRODCEDURE USED

Heat Flux T 25,0 kW/m=
Orifice Constant :  0.042210
Heater Orientation : Horizontal
Brid Used t N

"Conditioning : 50.0 RH @ 24.0°C
Specimen Thickness: 0.040500m

TEST RESULTS

Initial Mass : 12.8 g
Final Mass 1 1Z2.6 g
Mass Lost : 0.03 kg/m=
Ignition Time : 0s
Flameout Time : 600 s

Summary Data From Ignition

Test Mean
Heat REelease kW/m= 0.63
Mass | oss Rate g/s*m® 0,02
Heat of Combustion MJ/kg G. 00
Specific Ext. Area mi/kg 0.80
Carbon Dioxide kg/kg 0. 00000

Carbon Monoxide kg/kg 0. 00000

DBSERVATIDNS AND COMMENTS

Uneventful.
Nothing happened as usual

Tegted by 1 Onno Robert
Dfficer : Eim Andrew

605

0.00
0.08
0.00
.00
4.00000
D.00000

Test Date: (¢7-95-1991

Nominal Flow

Heat per tnit Mole
Spark Ignitor Used
Frame Used

Test Conditions @ 50.0 RH @ 26,

24.0 1/s
13.10000 k3/g0=

Y
Y

Specimen Area ¢ (0.010000 m=

Time of Peak RHR H
Peak RHR :
Peak Mass Loss :
Peak Extinction Area:
Total Heat Released :

1808 - 300s
0.00 0.00
0.02 0.03
0.G0 .00
0.00 0.00

0. 00000 G. 00000
6. 00000 0. 00000

&9C

W/ m=
g/s*m=
m=/ko
M1/ m=
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SUMMARY TEST REFPORT

Test Ref: NRC119Z2

DETAILS OF MATERIAL TESTED

Sponsor : National Research Council of Canada

Material: 3/2° Foil Covered Foam %1
Date Received: 5 /01/1991

DETAILS OF TEST PROCEDURE USED

ggﬁ‘ kW/m=

"Heat Flux H

Drifice Constant s 0.0421B3
Heater Orientation : Horizontal
Grid Used : N

Conditioning : 50.0 RH @ 24.0°C
Specimen Thickness: 0.040000m

TEST RESULTS

Initial Mass : 13.0 g
Final Mass H 12.7 g
Mass Lost : 0.02 kg/m=
Ignition Time : 0s
Flameout Time : 599 =

Summary Data From Ignition

Test Mean
Heat Release LW/ m= 2.00
Mass Loss Hate g/s*m* G.07
Heat of Combustion MJI/kg 0.00
Sperific Ext. Area m}?/kg 0.00
Carbon Dicxide kog/kg 4. 000Q0

Carbon Monoxide kg/kng 0.00000

OBESERVATIONS AND COMMENTS

- Uneventful.
Some swelling.

"Tested by
Dfficer

Onno REobert
EKim Andrew

608

0.00
0.00
0.00
0.00
0.00000
0.00000

Cone Calor-imeter

Test Date: ©

Nominal Flow
Heat per Uni
8park Ignito
Frame Used

Test Conditions
Specimen Area

Time of Peak
Feak RHE

Feak Mass Lo
Peak Extinct

Total Heat Released

1805

0.00
0.00
0.00
- 0.00
0. 00000
0. 00000

7-08-1991

: 24,0 1l/s
t Mole = 13.10000 &J/gDz
r Used : Y

s Y

0.0 RH € 28.9°C
0.010000 m=

RHR H 420 =
: 0.0 kW/m=
=33 : 1.34 g/s*n®
ion Area: 0.00 m=/kg
H 0.00 MI/m=

300s

0.00
0.00
0.00
0.00
. 00000
0. 00000



APPENDIX L:

3.0 mm WOODPANEL



CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : ‘Woodpanel
YEAR RECEIVED : 1991
GRID / FRAME / NEITHER: GRID
FLUX LEVEL (kW/m2) : 25
THICKNESS (mm) : 3
UNITS AVG. | MAX
DETAILS |[Test Reference NRC1198 | NRC1201 | NRC1203 DEV %
OF TEST |Date Tested (DIMIY) 7/22/91 7/22/91 7/22/91
Temperature (Deg C) 30 30 30 30 0
Initial Mass () 18 19 18 18 3
_ _ —
TEST  |Ignition Time (s) 140 119 105 121 15
RESULTS |[Flameout Time {(s) 315 304 275 208 8
Time PHR (s) 150 145 130 142 8
Peak RHR (kW/m?2) 173 164 164 167 4
Peak Mass Loss (g/s*m2) 5.1 14.4 14.2 11 55
Peak Ext. Area (m2/kg) N/A 125.1 99.4 112 11
Total Heat Rel. (MJ/m?2) 11.5 12.2 11.7 12 4
THR @ PHR (MJ/m2) 2.3 4.5 43 4 37
TM HEAT COMB. (MJ/kg) 1.3 9.0 9.0 6 80
T™M RHR (kW/m2) 67.8 68.0 70.8 69 3
TM MLR (g/s*m2) 2.4 6.8 7.9 6 58
TM S. Ext. Area (m2/kg) N/A 22.4 22.3 22 0
Mass Final (g) N/A 6 6 6 1
SUPPLEM |60s RHR (kW/m2) 1265 | 1394 136.8 134 6
-ENTARY {60s MLR (g/s*m2) N/A 10.9 10.9 11 0
DATA {60s HEAT COMB. (MJ/kg) N/A 12.1 11.8 12 1
60s S. Ext. Area (m2/kg) ‘N/A 66.7 59.2 63 6
180s RHR (kW/m?2) 58.2 66.4 60.4 62 8
180s MLR (g/s*m?2) N/A 5.4 5.3 5 2
180s HEAT COMB. MJkg) 43.6 11.9 11.1 22 96
180s S. Ext. Area (m2/kg) N/A 22.2 20.0 21 5
300s RHR (kW/m2) 34.9 39.8 36.3 37 8
300s MLR (g/s*m2) N/A 3.3 3.2 3 2
300s HEAT COMB. (MJI/kg) 69.4 11.9 11.1 31 125
300s S. Ext. Area (m2kg) N/A 13.3 12.0 13 3
FILE: 03WDP211.XLS Page 1 6:59 PM 8/20/92




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Woodpanel
YEAR RECEIVED : 1991
GRID / FRAME / NEITHER: GRID
FLUX LEVEL (kW/m2) : 50
THICKNESS (mm) : 3
UNITS AVG. | MAX
DETAILS |Test Reference NRC1206 | NRCI1208 | NRCi210 DEV %
OF TEST |Date Tested (D/M/Y) 7122/91 7/22/91 7/22/91
Temperature {Deg C) 30 31 31 31 1
Initial Mass (2 19 19 17 18 4
TEST |Ignition Time (s) 43 45 40 43 6
RESULTS [Flameout Time {s) 210 203 214 209 3
Time PHR (s) 30 85 70 78 11
Peak RHR (kW/m2) 194 191 187 191 2
Peak Mass Loss {g/s*m2) 17.5 17.7 15.3 17 9
Peak Ext. Area (m2/kp) 150.2 142.8 149.2 147 3
Total Heat Rel. (MJ/m2) 12.9 133 14.8 14 8
THR @ PHR (M3/m2) 5.9 6.4 5.0 6 13
TM HEAT COMB. (MJfkg) 8.9 9.1 10.0 9 7
TM RHR (kW/m?2) 782 88.8 89.6 86 9
TM MLR (g/s*m2) I 114 10.5 10.2 11 7
TM S. Ext. Area (m2/kg) [ 489 49.7 47.2 49 3
Mass Final (g) | B 5 4 5 11
SUPPLEM |60s RHR kW/m2) 155.7 155.6 159.0 157 1
-ENTARY [60s MLR (g/s*m2) 13.9 13.4 13.1 13 3
DATA |60s HEAT COMB. MJ/kg) 10.7 11.0 11.5 11 4
60s S. Ext. Area (m2/kg) 113.5 109.0 112.8 112 2
18Cs RHR (kW/m2) 70.4 69.9 77.8 73 7
180s MLR (g/s*m2) 6.9 6.4 6.3 7 5
180s HEAT COMB. (MJ/ke) 10.1 10.7 12.1 11 10
180s S. Ext. Area (m2/kg) 44.0 40.1 422 42 5
300s RHR (kW/m2) 422 41.9 46.7 44 7
300s MLR (g/s*m2) 4.1 3.8 3.8 5
300s HEAT COMB. (MJ/kg) 10.1 10.7 12.1 11 10
300s S. Ext. Area (m2/kg) 264 24.1 25.3 25 3
FILE: 03WDP511.XLS Page 1 12:28 PM 8/26/92




sUMMARY TEST REFPORT

Come Calorimeter

Test Ref: NRC119B Test Date: 07-22-1991

DETAILE OF MATERIAL TEBTED
Bpeonsor ¢ Mational Research Council of Canada

Material: 1/8° Fanel Bcard 2?0
Date Received: 5 /01/1951

DETAILE OF TEBT FROCEDURE UBED

Meat Flux i 25.0 kW/m® Nominal Flow t 24,0 /s
Orifice Conetant 1 0.043767 Heat per Unit Mole : 13.10000 k}/g0g
Heater Orientation 1 Horizontal Spark Ignitor Used ; Y

Brid Used | I Frame Used : Y

Conditioning 1 50.0 RH @ 24.0°C Test Conditions : 50.0 RH @ 30.39C
Bpecimen Thickneas: o©,003000m , Specimen Area @ 0.010000 p®

TEBT RESBULTE

Infitial Mass 1o 18.0 g Time of Feak RHR : 150 =
Final Mass [ 0.0 g Peak RHR : 173.4 kW/m=
Mass Lost i 1.BO kg/m? Peak Mass Loss : 5.09 g/s*m=
lgnition Time 1 140 = Feak Extinction Area: 0.00 m&/kq
Flamecut Time 1 315 s Total Heat Released : 11.52 MI/m®

Bummary Dats Fr@ﬁ ignition

Test Mean hOS" 1B0S 300s

Heat Release kW/m2 67.74 126.4% &8, 20 34.92
Mass Loss Rate g/s*m= 2.38 0,13 ¢, 04 G.G3
Heat of Combustion MJI/kg 1.28 0. 00 4%.58 b9.45
Specific Ext. Area mi/kg 0. 00 . G0 O, 00 .00
Carbaon Dioxide ka/ka 0.00000  ¢.00000  0.00000  0.00000

Carbon Monoxide kg/ky 0, 06000 0. 00000 0, 00000 0. 00000

GEBERVATIONS AND COMMENTB

Uneventful.
Used a2 grid tc maintain its’® shape.
this is 91 panelhoard not 90

Teasted by 1 Onno Robert
Dfficer P Kim Andrew
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SUMMaAaRY TEST REFPORT

Cone Calorimeter

Test Ref: NRC1Z201 .

DETAILE OF MATERIAL TEETED

Sponsor & National Research Counril of Canada

Material: 1/8° Fanel Board 91

Date Received: 5 /01/1971

DETAILE OF TEBT PROCEDURE UBED

Hest Flux ! 25.0 kW/m

Orifice Constant P 0.043767

Hoeater Orisntation 1 Horizental
Brid Used P Y

Conditiening ¢t 50.0 RH @ 24,000

Epscimen Thickness: 0.003000m
TEET RESULTSE

Initial Mass 1 18.5 g
Final Mass H 6.4 g

Mase Lost H 1.22 kg/m=
Ignition Time 1 119 s
Flameout Time 1 304 5

Bummary Date From Ignition

Test
Heat Release kW/m=
Mass Loss Rate g/s¥*m=
Heat of Combustion MJ/kg
Specific Ext. Area m}/kg
Carbon Dioxide ka/kg Q.
Carbon Monoxide kg/kg 0.

OESERVATIONE AND COMMENTS

No probiems with the grid.

Tested by t Onno FRobert
Dfficer : Kim Andrew

=

Mean

&B.04

.6.79

8.98
22.41
000040
GOG00

4608

139.43
10.87
12.15
b56.6%
0. QG600
£.900000

Test Date: 07-22-1991

Nominal Flow 1 24.0 1/s
Heat per Unit Mole
Spark Ignitor Used : Y

Frame Used HE

(2]

Test Conditions
Specimen Area

Lo T

3.010000 m=

Time of Peak RHR t 145
Peak RHR 163.9
Feak Mass Loss H 14,37
Feak Extinction Area: 125.10
Total Heat Released : 12,25
1BOS 3005
&6.38 39.83
5.44 3. 26
11.90 11.90
22.23 13.34
0, 00000 . 00000
C. 00000 0. 00000

S50.0 BH @ 30.

13.10000 kJ/ghs

KA

kW/m=
g/s¥m<
m=/kg
MI/m=
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1/8" Wood Panelling Flux = 25
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SUMMARY TEST REFORT

Cone Calorimeter

Test Ref: NREC1Z03 Test Date: 07-22-1991

DETAILS BF MATERIAL TESTED
Sponsor : Naticnal Research Coeuncil of Canada

Material: 1/B’ Panel Board 71
Date Received: 5 /01/1991

DETAILS OF TEST PROCEDURE USED

Heat Flux : 25,0 kW/m= Nominal Flow : 24.0 1/s
Orifice Constant s 3.043767 Heat per Unit Mole : 13.10000 kJ/g0s=
Heater Drientation : Horizontal Spark Ignitor Used : Y

Brid Used P Y Frame Used T Y

Conditioning : 50.0 RH € 24.0°C Test Conditions : S0.0 RH € 30.3°C
Specimen Thickness: 0.003000m Specimen Area : 0.010000 m=

TEST RESULTS

Initial Mass : 17.6 g Time of Peak RHE : 130 &
Final Mass : 6.5 n Peak RHR H 164.2 kW/m=
Mass Lost H i.11 kg/m= Peak Mass Loss : 14.19 g/s*p=
Ignition Time : 105 s Peak Extinction Area: ?9.42 m=/kg
Flameout Time @ 275 = Total Heat Released : 11. 69 MI/m=

Summary Data From Ignition

Test Mean 605 1805 a00s

Heat Eelease k¥ /m= 73.B5 136.77 60,43 3626
Mass Loss Rate g/s¥m= 7.8B7 10,88 9.27 Z.16
Heat of Combustion MlI/kg .99 11.82 11.11 i1.11
Bpecific Ext. Area m?/kg 22.31 59.22 20,04 12.02
- LCarbon Dioxide kg/fkyg €. 00000 0. 00000 O, G000 . 00000
Carbon Monoxide kg/kg 0, 00000 0. 00000 0. 00000 0., 004600

CESERVATIONS AND COMMENTS

No problems with the grid.

Tested by
Dfficer

Onno Rcohert
Kim Andrews




SUMMARY TEST REFPORT

Cone Calorimeter

Test Ref: NRC1Z0& Test Date: 07-22-1991

DETAILS OF MATERIAL TESTED
Sponsor ¢ National Research Council of Canada

Material: 1/B° Panel Board 91
Date Received: S /01/19%1

DETAILS OF TEST PROCEDURE USED

5o
Heat Flux : —EETONkW/a® Nominal Flow r 24,0 1/s
Dritice Constant t 0.043767 Heat per Unit Mole @ 13.10000 kJ/g0=z
Heater Drientation : Horizantal Spark Igniteor Used ;3 Y
Grid Used 5 Y Frame Used 1 Y
Conditioning : S0.0 BH @ 24.0°C Test Conditions z 50.0 RH & 30.4°C
Specimen Thickness: ©.005000m Specimen Area 1 0.010000 m=
TEST RESULTS
Initial Mass 1B.5 g Time of Peak RHR : g0 =
Final Mass : 4.7 g Peak RHR H 194.1 kW/m=
Mass Lost H 1.38 kg/m* Peak Mass Loss : 17.52 g/fs*m=
Ignition Time : 43 s Peak Extinction Area: 150.25 m®=/kg
Flameout Time : 210 s Total Heat Released : 12.90 MM/nm=

Summary Data From Ignition

Test Mean 608 1808 2005
Heat Releacse kW/m= 78.17 155.72 70.40 42.24
Mass Loss Rate g/s*¥m® 11.42 135.8%9 6.85 4,12
Heat of Combustion MJ/kg 8.95 10.48 10.07 10,07
Specific Ext. Area m}/kg 48,94 113.46 44,00 26.40
Carbon Dioxide kg/lkg 0, 00400 0. 00000 €.00000 G. oG0o0

Earbon Monoxide kg/kg 0. 00000 0. 00000 0, 00000 0.00000

DBSERVATIONS AND COMMENTS

No problems with the grid.

Onno Eobert
Fim Andrew

Tested by
ODfficer




SUMMARY TEST REFORT

Conmne Calorimeter

Test Ref: NEC120B Test Date: 07-22-1991

DETAILS OF MATERIAL TESTED

Sponsor : National Research Council of Canadas

Materizl: 1/B° Fanel Board 91

]

Date Received: /0171991

DETAILE OF TEST FPROCEDURE USED

50

Heat Flux : wSl EW/mE Neminal Flow :
Orifice Constant : 0.043747 Heat per Unit Mole :
Heater Orientation @ Horizontal Spark Ignitor Used :
Brid Used I Frame Used :
Eonditioning : S0.0 REM @ 24.09C Test Conditions : 50.
Specimen Thickness: ©.003000m Specimen Area : 0.
TEST RESULTS

Initial Mass 1B.7 ¢ Time of Peak RHR :
Final Mass : 5.¢ g Peak RHE H
Mass Lost H 1.36 kg/m= Feak Mass Loss :
Ignition Time : 45 s Peak Extinction Area:
Flameout Time : 203 = Total Heat Released :

Summary Data From Ignition

Test Mean £08 1808 300s
Heat Release kW/m= 88.77 150, 64 &£9.88 41.93
Mass Loss REate g/s¥m= 10.53 13.3% &.3% G.BS
Heat of Combustion MI/Zkg 2.058 10.9%9 10. 6% 1G.69
Specific Ext. Area m}/kg 49,69 109.G3 4G, 0% 24.03
Carbon Dioxide kg/kg 0. Q0000 0. 00000 0. 00000 0. 00000
Carbon Monoxide kg/kg G. 00000 £. 00000 0. 00000 G.00300

DBSERVATIONS AND COMMENTS

N problems with the grid.

Tested by ! Onnc Rohert
Officer P Kim Andrew

24.0 1/s
13.10000 kJ/ghl=
Y
¥
O EH @ 30.86°9C
810000 n®
85 =
191.0 kW/m=
17.68 g/s*n=
142.76 m®/kg
15.32 Ml/a®



SUMMARY TEST REFPORT

t:c:r;sa Calorimeter

Test Ref: NRC1Z10

DETAILS OF MATERIAL TESTED

Sponsor : National Research Council of Canada

Material: 1/8°' Panel Board 91

Date Received: S /01/1991

DETAILS OF TEST PROCEDURE USED

Heat Flux t 50.0 kW/m=
Prifice Constant t 0.0437467
Heater Orientation : Horizontal

Grid Used Y

Conditioning : 50.0 RH @ 24,09C
Specimen Thickness: 0.003000m

TEST RESULTS

Initial Mass : 17.5 g
Final Mass : 4.1 g
Mass Lost H 1.34 kg/m=
Ignition Time : 40 5
Flameout Time : 214 s

Summary Data From Ignition

Test Mean
Heat Release kW /m= BY.61
Mass Loss Rate g/s*m= 10.21
Heat of Combusticon MJ/kg ?.97
Gpecific Ext. Area m}/kg 47.23
Carbon Digxide kg/kg . 00000

Carbon Monoxide kg/kg Q. 00000
DBSERVATIONS AND COMMENTS

No problems with the grid.

Tested by ! Dnno Robert
Dfficer r Kim Andrew

605

158.99
153.07
11.50

112.81

. 00000
. 60000

Test Date: 07-22-19%1

Nominal Flow

Heat per Unit Mole
Spark Ignitor Used
Frame Used

*s ug =p Em

Test Conditions : 50.
Specimen Area : 0.

Time of Peak RHR :
Peak RHR :
Peak Mass Loss 3
Peak Extinction Area:
Total Heat Released @

1805 3005

77.83 44.70
6. 29 .77
12.10 12,190
342.1%9 25.31

G. 00000 8. 00000
0.00000 (. 00060

24.0 1/s
13.10000 kJ/g0=2
\

Y

& FEH @ 30.8B9C
010000 o=

70 5
187.2 kW/a=
15.27 g/s*m=

149,20 m=/kg
14,79 Ml/m™



APPENDIX M: 6 mm CHIPBOARD




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL:

Chipboard
YEAR RECEIVED : 1991
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 25
THICKNESS (mm) ; G
UNITS AVG, | MAX
DETAILS |Test Reference NRCI1158 { NRC1182 | NRC1187 DEV %
OF TEST |Date Tested {DM/Y) 7/3/91 7/8/91 7/8/91
Temperature (Deg O 28 29 28 28 1
Initial Mass @) 43 45 49 47
 TEST |Ignition Time ) 154 119 145 139 15
RESULTS |Filameout Time (s) 620 775 670 688 13
Time PHR {s) 170 350 160 227 54
Peak RHR (kW/m2) 155 131 149 145 9
Peak Mass Loss * {g/s*m2) 13.7 11.3 N/A 12 10
Peak Ext. Area (m2/kg) 44.2 77.2 78.2 67 34
Total Heat Rel. (MJ¥/m2) 47.1 49 8 46.1 43 4
THR @ PHR (MI/m?2) N/A 26.4 N/A 13 0
T™ HEAT COMB. (Ml/kg) 11.7 11.1 8.6 10 18
TM RHR (KW/m2) 101.2 76.0 88.7 89 14
T™ MLR (g/s*m2) 9.3 7.5 N/A 8 11
TM S. Ext. Area (m2/kg) 16.9 15.9 17.4 17 5
Mass Final {g) 10 7 N/A 9 18
SUPPLEM [60s RHR (kW/m2) 1482 | 1248 1359 | 136 9
-ENTARY |60s MLR (g/s*m2) 11.9 10.0 10.5 11 10
DATA 160s HEAT COMB, (Ml/kzg) 11.6 11.7 12.0 12 2
60s S. Ext. Area {m2/kg) - 30.6 20.4 16.6 23 36
180s RHR (kW/m2) 130.9 1110 113.7 119 10
180s MLR {p/s*m2) 10.4 9.1 9.4 14 8
180s HEAT COMB. (MJ/kg) 12.2 11.9 11.7 12 2
180s S. Ext. Area (m2/kg) 28.8 23.1 15.9 23 30
300s RHR (kW/m2) 124.2 115.4 121.3 120 4
300s MLR {g/s*m2) 9.8 9.2 10.0 10 5
300s HEAT COMB, (MI/kg) 12.5 12.4 11.9 12 3
300s S. Ext. Area (m2/kg) 25.8 344 29.8 30 15
FILE: C6CHP211.XLS Page 1 7:02 PM B/20/92




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Chipboard
YEAR RECEIVED : 1991
GRID /FRAME /NEITHER: FRAME
FLUX LEVEL (kW/m?2) : 50
THICKNESS {(mm)} : 6
UNITS AVG. | MAX
DETAILS |Test Reference NRCii26 | NRC1132 | NRC1137 DEV %
OF TEST [Date Tested . (D/M/Y) 6/13/91 6/18/91 6/19/91
Temperature {(Deg C) 29 31 29 30 5
Initial Mass (g) 49 47 36 51 11
e ———————y
TEST  |Ignition Time (s) 23 18 23 21 16
RESULTS |Flameout Time (s) 455 475 500 477 5
Time PHR (s) 255 30 280 188 84
Peak RHR (kW/m2) 231 187 213 210 11
Peak Mass Loss {g/s*m2) 17.7 13.7 16.8 16 15
Peak Ex1. Area (m2/kg) 118.0 93.3 117.0 109 15
Total Heat Rel, (MJ/m2) 55.1 47.5 60.8 54 13
THR @ PHR (M1/m2) 354 N/A 40.0 25 59
TM HEAT COMB, (MJ/kg) 12.9 11.9 12.3 12 4
TM RHR (kW/m?2) 128.2 104.5 128.0 120 13
T™ MLR {gfs*m2) 11.8 10.3 12.5 12 11
TM S. Ext. Area (m2/kg) 41.8 44.7 39.1 42 7
Mass Final (g) i 8 9 10 9 12
SUPPLEM |{60s RHR (kW/m2) 173.7 161.6 178.5 171.3 6
-ENTARY [60s MLR {g/s*m2) 12,3 12.0 13.6 13 7
DATA |60s HEAT COMB. (Ml/kg) 13.1 12.5 12.3 13 4
60s S. Ext, Arca (m2/kg) 73.2 68.6 51.2 64 20
180s RHR (kW/m2) 140.1 136.9 145.5 141 3
180s MLR {g/s*m2) 10.8 11.1 11.8 11 5
180s HEAT COMB. (Mi/kg) 12.6 12.0 12.0 12 3
180s S. Ext. Area {m2/kg) 48.1 69.9 39.0 52 34
300s RHR (kW/m2) 155.3 132.7 162.2 150 12
300s MLR {g/s*m?2) 11.7 10.8 12.9 12 9
300s HEAT COMB. (M3/kg) 13.1 12.1 12.4 13 4
300s S. Ext. Area (m2/kg) 59.1 66.9 56.7 61 10
FILE: D6CHPS511.XLS Page 1 12:27 PM 8/26/92




SUMMARY TEST REFPORT

Cone Calorimeter

Test Ref: NRLC1158B

DETAILS OF MATERIAL TEBTED
Sponsor ¢ Natiocnal Research C

Material: 1/4° Chipboard 91

Date Received: S /23/19%0

DETAILS OF TEST PROCEDURE USE

cuncil of Canada

D

B
al

Heat Flux r 25,0 KW/ m=
Drifice Constant t 0.041958
Heater Drientation 3 Horizont
Grid Used T N

Conditioning : 50.0 RH @ 24.0°C
Specimen Thickness: 0.006000m

TEST RESULTS

Initial Mass : 48.1 g
Final Mass : i0.1 g
Mass Lost H 3.8B0 kg/m®
Ignition Time : 154 s
Flameout Time 2 £20 s

Summary Data From Ignition

Test Mean
Heat Release kW/m= 101.21
Mass Loss Rate g/s¥m® 2.32
Heat of Combustion MI/kg 11.68
Specific Ext. Area ml}/kg 16.94
Carbor Dioxide kg/kg 0.00000
Carbon HMornoride kg/kqg 0.90000

OBSERVATIDONS AND COMMENTS

505
148. 24
11.89
11.66
20.56

0, 40000
0.00000

Test Date:; 07-03-19%1

Nominal Flow

Heat per Unit Mole
Spark Ignitor Used

Frame Used

Test Conditions
Specimen Area

Time of Peak
Peak RHR

RHR

Peak Mass Loss

Peak Extinction Area

Total Heat Released

1808

130,92
10.40
12,23
2B.83

Q. 0600040
0.00000

3008

124.21
7.78
12,52
25.85
Q. 40000
0. 00000

The sample turned very white at the end of the test, rising

slightly.

gnno Robert
Kim Andrew

Tested by
Déficer

24,0 1/s

Y
Y

CUR T T T

G.010000 m=

: 170
: 154.8
H 13. 67
: 44,23

47.06

3.100060 kJ3/g0a

30.0 FEH 8 2B.4°(C

EW/m®
g/s*m<
m2/ kg
M3/ m=
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SUMMARY TEST REFPORT

Conmne Calorimeter

Test Ref: NECIIBZ

DETAILS DF MATERIAL TESTED

Sponsor $: National Research Council of Canada

Materiale 1/4° Chipboard 91

Date Received: 35 /0171971

DETAILS OF TEST PROCEDURE USED

Heat Flux i 25.0 kW/m=
brifice Constant r 0.042183
Heater Drientation * Horizontal

Grid Used N

Conditioning : 50.0 RH @ 24.0%C
Specimen Thickness: 0.006000m

TEST RESULTS

Initial Mass : 44.5 g
Final Mass : 7.0 g
Mass Lost H 3.73 kg/m=
Ignition Time : 119 s
Flameout Time ¢ 775 s

Summary Data From Ignition

Test Mean
Heat Release W/ m2 76.03
Mass Loss Rate a/s*m= 7.51
Heat of Combustion MJ/kg 11,43
Specific Ext. Area m}/kg 15.68
Carbon Dioxide kg/kg 0. 00000

Cartbon Monoxide kg/kg 0. 00000

DBSERVATIONS AND COMMENTS

£05

124.85
i0.02
11.66
260.41

0. 00000
0. 00000

Test Date: 07-DB-19%1

Nominal Flow

Heat per Unit Mole
Bpark Ignitor Used

Frame tsed

Test Conditions
Specimen Area

Time of Peak
Peak RHR

RHR

Peak Mass Loss

Peak Extinction Area

Total Heat Released

1805

111.03
2.05
11.94
22.08
0. 00000
0. 00000

One corner rose upwards, and the sample swelled upwards
froem the center, breaking into smaller pieces towards

the end. :

Tested by
Dfficer

Onno Echert
Kim Andrew

300s

115.39
7.15
1Z2.44
34,40
4. 0GoG0
G. 00000

24,0 1/s

13.10000 kJ/g0z

Y
Y

230
131.4
11.31
77.25
49,80

0.0 RH @ 2B.s&°C
0.010060 m=

=3
kW/m=
g/ s*m*=
m=/kg
Mi/m=



1/4" Chipboard 91 Flux =

R.H.A. kW/m2
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25

8.0 12.0

Time -~ minutes

— Rate of Mass Loss

80.0

80.0

40.0

ExArea m2/kg

20.0

0.0

0.0 4.0

—— Cumulat

Time ~ minutes

— Smoka sgad;f;d axtindétion araa in exhaust s|
va smoke volume through exhaust stz

8.0 12.0




SUMMARY TEST REPORT

C:c:riea Calorimeter

Test Ref: NRC1IBY

DETAILS DF MATERIAL TESTED

Sponsor : National Research Council of Canada

Material: 1/4°' Chipboard 91
Date Received: 5 /01/1921

DETAILS OF TEST PROCEDURE USED

Heat Flux : 25.0 kW/m
Orifice Constant : 0,D421B3
Heater Orientation : Horizontal
5rid Used :t N

Conditioning : 50.0 RH @ 24.0°C
Specimen Thickness: ©.005000m

TEST REBULTS

Initial Mass 4B.8B g
Final Mass : 0.0 g
Mass Lost : 4.B8 kg/m=
Ignition Fime 3 145 =
Flameout Time : 670 &

Summary Data From Ignition
Test

Heat Eelease EW/m=
Mass Loss Rate g/fs¥m=
Heat of Combustion MI/kg
Specific Ext. Area mi/kg
Carbon Dioxide kg/kg G.
Carbon Monoxide kg/fkg 0.

DBSERVATIONE AND COMMENTS

2

. Mean

BB.73
Z2.50

8.38
17.44
Gonoo
ROOOG

608
135. 70
10.51
2.01
16.58
0.000060
0. 00000

This experiment should be very reliable.
The sample burned very tonsistently and evenly, as

shown in the burn curve.

Tested by ? DOnno Robert
Officer : Kim Andrew

Test Date: 07-08-1991

Nominal Flow

Heat per Unit Mole
Spark Ignitor Used
Frame Used

s WE W mm

50,
0.

Test Conditions
Specimen Area

Time of Peak RHR :
Peak RHR H
Pepak Mass Loss :
Peak Extinction Area:
Total Heat Released :

1805 S300s

113.48 121.32

?.39 i6.01
11.72 11.9%
15.93 29.83

¢, G000 (. 0QOa0
0, 0000G  0.00000

24,0 1/:
15.10000 ki/al=
Y

Y

0 RH @ 28.2°9C
010000 m=

-

160 s
14B.9 k¥W/m=
796.44 g/s¥m=
78.17 m®/kg
44.14 MI/m*™



Chtplppes A | Exp 187 7/8/84
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SUMMARY TEST REPORT

Conmne Calorimeter

Test Ref: NRC1126 Test Date: 06-13-1991

DETAILS OF MATERIAL TESTED
Sponsor : HNational Research Council of Canada

Materialt 1/4° Chipboarg 91
Date Received: 5 /23/19%9G

DETAILS OF TEST PROCEDURE USED

Heat Flux 1 500 EW/mE Nominal Flow : 24,0 1/s
Drifice Constant 1 0.044148 Heat per Unit Mole : 13.10000 kEJ/gb=
Heater Drientation ; Herizontal Spark Ignitor Used : Y

Brid Used : N Frame Used I 4

Conditioning ¢ S0.0 RH € Z24.0°C Test Conditiens 3 50.0 RH @ 28.59C
Specimen Thickness: ©.008000m Specimen Area : 0.010000 m=

TEST RESULTS

Initial Mass @ 49.0 g Time of Peak RHR : 285 s
Final Mass : B.4 g Peak RHR : 231.2 kW/m=
Mass Lost O 4.06 kg/m= _ Peak Mass Loss : i7.70 g/s*m”®
Ignition Time : 22 s Peak Extinction Area: 118.05 m=/kq
Flameout Time ¢ 455 = . Total Heat Released : 55.14 MI/m®

Summary Data From Ignition

Test Mean 608 1B0OS 00
Heat Release kH/m= 12B.24 173.71 140,09 155.2%9
Mass Loss Rate g/s¥m® 11.77 12.34 10.80 11.73
Heat of Combusticon MJI/kag 12.92 153.09 12.85 13.4G6
Specific Ext. Area mi/kg 41.83 73.17 4B.13 5%.14
Carbon Diexide kg/kag G, QOO0D0 0. GOO00 0,00000 0. G000

Carbon Moncxide kgikg 0. 00000 0. 00000 G, 00000 0. 004600

DBSERVATIDNS AND COMMENTS

Tvpical burn for sample.

Cnno Eobert
Eim Andrew

Tested by
Dfficer

LC T




1/4" Chip Board 91
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CSUMMARY TEST REFORT

Cone Calorimeter

Test Ref: NRC1137 Test Date: 04-1R-1991

DETAILS OF MATERIAL TESTED
Sponsor ¢ Naticnal Research Council of Canada

Material: 1/4° Chipboard 71
Date Received: 5 /23/1990

DETAILS OF TEST FROCEDURE USED

Heat Flux : 50.0 kW/m*® Nominal Flow : 24.0 1/8
Drifice Constant r 0,043299 Heat per Unit Mole : 13.10000 kJ/g0x
Heater Orientation : Horizontal Spark Igniter Used : Y

-Grid Used t N Frame Used L 4

Conditioning : 30.0 RH @ 24,.0°C Test Conditions : 50.0 RH @ Z0.3°C
Specimen Thickness: 0.005500m Specimen Area : 0.010000 m=

TEST RESULTS

Initial Mass : 44.6 0 Time of Peak RHR : 30 s
Final Mass : B.0 o Peak RHR : 168.6 ki/m=
Mass Lost H 3.81 kg/m= Peak Mass Loss : 15.70 g/s*#m=
Ignition Time : 1B ¢ Peak Extinction Area: 23.32 m®™/kq
Flameout Time : 473 s _ Total Heat Released : 47.33 M)/m=

Bummary Data From Ignition

Test Mean 605 1BOE 3005
Heat Eelease kW /m= 104,47 161.62 136. 886 152,65
Mass Loss Rate afs*m* 10.3 12.03 11,08 10.78
Heat of Combustion MJI/fkg 11.8B% 12.52 11.9%9 12,12
Specific Ext. Area m}/kg 44,463 &8.60 &69.90 &6.85
Carbon Dioxide kg/kq 0. 00040 0.00000 000000 ., 00000

Carbon Monoxide kg/kg 0, 00000 0, 00000 0. 00000 0.00000

DBBERVATIDNS AND CDMMENTS

Typical to previous test of material.

Flames, Smoke, Liguid ieaked cut between the frame and
the tray. This might affect mass loss

there might be some confusion with this exp and 32

Onne Eobert
Eim Andrew

Tested by
Officer




1/4" Chip Board 91
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SUMMARY TEST REFPORT

Comnme Calorimeter

Test Ref: NRC1137 Test Date: G6-19-i591

DETAILS OF MATERIAL TESTED
Eponsor : National Eesearch Council of Canada

Material: 1/4° Chipbecard 21

:.

¥
r

—

Date Received: 5 723/19%9

DETAILS OF TEST PROCEDURE USED

Heat Flux 1 S50.0 KW/ m® Nominal Flow : 24.0 1/s
Drifice Constant :  (.042780 Heat per Unit Mole @ 135.10000 kJ/ab:
‘Heater Orientation : Herizontal Spark Ignitor Used : Y

Brid Used : N Frame Used LI |

Conditioning & 50.0 RH € 24,09 Test Conditions : 50.0 FH & 29.1°C
Specimen Thickness: 0.006000m Specimen Area r 0.010000 n®

TEST RESULTS

Initial Mass : 36.4 g Time of Peak RHR : 280 s
Final Mass : 10.0 g Peak RHR : 213.3 kiW/m=
Mass Lost H 4_.64 kg/m= Peak Mass Loss H 16.76 g/s*m™
Ignition Time : 23 s Peak Extinction Area: 116,97 m=/kg
Flamecut Time : ~ 5S00 s Total Heat Released : 60.80 MI/m=

Summary Data From Ignition

Test Mean 605 1B0S 3008
Heat REelease klW/m= 127.99 178.52 145.52 162.18
Mass Loss Rate g/s¥*m= 12.48 13.36 11.B2 12.91
Heat of Combustion MJ/kg 12.34 12,33 11.98 12.38
Specific Ext. Area ml/kg 37.14 51.20 3B, 99 S96.735
Carbon Dioxide kg/kg 0. 0000 0, Q0000 0., 00000 0. 00000

Carben Monoxide ka/ky 0. 00000 (. BOOO0 0.00000 0. 00000

OBSERVATIONS AND COMMENTS

The sample became thin and waferlike, and then arched
itself upwards about 20mm

Onno Eobert
Fim Andrew

Tested by
Officer
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1/4" Chipboard 91
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APPENDIX N: 5.0 mm WOODPANEL




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Woodpanel
YEAR RECEIVED : 1991
GRID / FRAME / NEITHER: GRID
FLUX LEVEL (kW/m2) : 25
THICKNESS (mm) : 5
UNITS AVG. | MAX
DETAILS |Test Reference NRC1165 | NRC1180 | NRC1184 DEV %
OF TEST |Date Tested (D/M/Y) 7/5/91 778091 7/891
Temperature {Deg C) 28 28 29 28 2
Tnitial Mass () 44 44 43 43 1
TEST |ignition Time (s) 275 260 283 273 5
RESULTS |Flameout Time (s) 699 660 693 684 4
Time PHR (s) 350 360 365 358 2
Peak RHR (kW/m2) 196 170 184 183 7
Peak Mass Loss (g/s*m2) 15.4 14.5 16.1 15 5
Peak Ext. Area (m2/kg) 122.4 104.8 104.6 111 11
Total Heat Rel. (MJ/m2) 38.0 36.1 38.2 37 4
THR @ PHR (MI/m2) 14.0 14.2 13.0 14 5
T™M HEAT COMB. (MY/kg) 10.4 10.3 10.6 10 2
TM RHR (kW/m2) 91.7 91.4 94.2 92 2
T™M MLR (2/s*m2) 9.2 9.8 9.7 10 4
TM S. Ext. Area (m2kg) 24.8 39.2 33.1 32 23
Mass Final (g) 11 10 10 | 10 6
SUPPLEM |60s RHR (kW/m2) 192.6 139.9 1604 | 164 17
-ENTARY [60s MLR (g/s*m2) 13.9 11.4 12.5 13 10
DATA  [60s HEAT COMB. (M/kg) 12.8 11.3 11.9 12 7
60s S. Ext. Area (m2/kg) 62.2 54.4 36.8 51 28
180s RHR (kW/m2) 149.4 137.1 149.9 145 6
180s MLR (g/s*m2) 11.5 11.3 11.8 12 2
180s HEAT COMB. (Mifke) 12.7 11.9 12.5 12 4
180s S. Ext. Area (m2/kg) 56.9 71.1 62.8 64 12
300s RHR (kW/m2) 112.9 112.1 118.0 114 3
3005 MLR (g/s*m2) 8.6 92 9.1 9 4
300s HEAT COMB. (MI/ke) 12.9 12.1 12.9 13 4
300s S. Ext. Area (m2ks) 34.1 512 44.6 43 21
FILE: 05WDP211.XLS Page 1 9:04 PM 8/9/92




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : ‘Woodpanel
YEAR RECEIVED : 1991
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 50
THICKNESS (mm) : 5
UNITS AVG. MAX
DETAILS |Test Reference NRC1128 { NRC1131 | NRC1135 DEY %
OF TEST {Date Tested (D/M/Y) 6/14/91 6/18/91 6/19/91
Temperature {Deg C) 26 30 30 29 8
Initial Mass () 41 43 4] 42 4=
TEST Ignition Time (s) 35 30 45 37 23
RESULTS |Flameout Time (s) 405 365 285 352 19
Time PHR (s) 165 170 165 167 2
Peak RHR (kW/m2) 271 280 335 295 14
Peak Mass Loss (g/s*m?2) Il 21.3 22.8 25.1 23 9
Peak Ext. Area (m2/kg) [ 1179 146.2 133.5 133 11
Total Heat Rel. (MJ/m2) 44.4 46.5 38.8 43 10
THR @ PHR (MJ/m?2) 23.7 24.2 23.6 24 2
T™M HEAT COMB. MJkg) 11.6 12.2 11.3 12 4
TM RHR kW/m2} 121.7 141.0 165.2 143 16
T™ MLR (g/s*m2) 12.9 13.8 16.7 14 15
TM S. Ext. Area {m2/kg) 54.0 67.1 82.7 68 22
Mass Final | (2) 7 1 8 9 8 12}
SUPPLEM |60s RHR ) (kW/m2) 1580 | 152.6 156.5 156 2
-ENTARY [60s MLR (e/s*m2) 12.7 13.0 13.5 13 3
DATA |60s HEAT COMB. Mlkg) 114 10.8 10.6 11 4
60s S, Ext. Area (m2/kg) 95.3 72.9 95.8 88 17
180s RHR {kW/m2) 178.7 184.1 195.2 186 5
180s MLR (g/s*m2) 144 14.9 15.6 15 4
180s HEAT COMB. Mikg) | 121 12.1 12.3 12 1
180s S. Ext. Area (m2kg) 105.3 109.0 106.2 107 2
300s RHR (kW/m2) 135.0 146.7 125.6 136 8
300s MLR (g/s*m2) 10.3 11.1 9.8 10 7
300s HEAT COMB. Ml/kg) 12.9 13,0 12.6 13 2
300s S. Ext. Area (m2/kg) 64.7 734 64.1 67 9
FILE: OSWDP511.XLS Page 1 .06 PM 8/9/92




SUMMARY TEST REFORT

Cone Calorimeter

Test Ref: NRC1145

DETAILS OF MATERIAL TESTED

Sponsor @ National Research Council of Canada

Material: 3/16° Wall Panelling Masonite 91

bate Received: % /01/1991

DETAILS OF TEST PRODCEDURE USED

Heat Flux

frifice Constant
Heater Drientation
Grid Used

l’)

Conditioning ¢ 50.0 RH @ 24.0°C

Specimen Thickness: 0.004500m

TEST RESULTS

Initial Mass 43.8 g
Final Mass H 16.9 g
Mass Lost : 3.29 kg/m=
Ignition Time : 2753 s
Flameout Time : 697 &

Summary Data From Ignition

25.0 ki/m=
0.042210
Horizontal

Test Mean
Heat Release W/ m= P1.65
Mass Loss Eate afskm= 9.24
Heat of Combustion MJI/kg 10.41
Specific Ext. Area m}/kg 24,79
Carbon Dioxide kg/kg 0. 30000
Carbon Monoxide kg/kg 0. 00000

DBSERVATIONS AND COMMENTS

This sample WAS tested with

[~

grid.

608

192,58
13.87
12.83
62.18

0. 00000
0.00000

Test Date: 07-05-1991

Nominal Flow

Heat per Unit Mole
Spark Ignitor Used
Frame Used

Test Conditions
Epecimen Area

50.
0

Time of Feak RHR H
Peak RHR H
Peak Mass Loss :
Peak Extinction Area:
Total Heat Relepased :

1BOS E00s

149.42 112.91

11.52 B. 463
12.468 12.94¢
36.89 34.11

0.00000 G, 00000
0. 00000 0. 40000

The frame did not rise off the tray this time, soc the

gxp should be good

Onngo Robert
£ im Andrew

Tested by
Dfficer

234.0 1/s

13. 10000 k1/g0a
Y

Y

O FH & 27.5°C
016000 m=

390 s
195.9 kW/m=
15.44 g/s*m=

122.37 m™/kg
ZB.04 MI/m=
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SUMMARY TEST REFORT

C:::f\ea Czéﬁl.c:r-:irneaizeef-

Test Ref: NRC1180 Test Date: 07-08-1991

DETAILS OF MATERIAL TESTED
Sponsor : National Fesearch Council of Canada

Material: 3/156° Wall Fanglling Masonite 91
Date Received: 5 /01/19%91

DETAILS OF TEST PROCEDURE USED

Heat Flux r 25,0 kW/m= Nominal Flow t 24.0 1/%
Orifice Constant : (0.042187 Heat per Unit Mole : 13.10000 kJ)/al=
Heater Drientation : Horizontal Spark Ignitor Used : Y

Brid Used s Y Frame Used 1 Y

Conditioning : S5C.0 RH @ 24.0°C Test Conditions : S50.0 BH € 2B.0°PC
Specimen Thickness: 0.003000m Specimen Area 1 0.010000 m®

TEST RESULTS

Initial Mass : 43.7 g Time of Peak RHE H 380 s
Final Mass H i0.2 g Peak RHR H 169.8 kW/m=
Mass Lost : 2.34 kg/m* Peak Mass Loss : 14.355 g/s*mn=
Ignition Time : 260 s Peak Extinction Area: 104,76 m=/kqg
Flameout Time : 640 5 Total Heat Released : 36.11 MI/m=

Summary Data From Ignition

Test Mean 605 1BOS 300s
Heat Release KW/ m= 21.42 139.95 137.14 112.11
Mass Loss Eate g/s¥m= ?.83 11.44 11,30 .21
Heat of Combustion MI/kg 10.34 11.34 11.8%9 12,05
Specific Ext. Area ml}/kg 35.25 54.37 71,09 a41.16
Carbon Dinxide kg/kg 0. 00000 0. 00000 0. 00000 0, 60000

Carbon Monoxide kg/ka . 00000 Q. 00000 0.00000 0. 03000

DBSERVATIDNS AND COMMENTS

This sample WAS tested with a grid.
The frame did not rise off the tray this time, so the
exp should be good

Tested by : Onno Robert
Qfficer : Kim Andrew




Exp 180 72/8/81
3/16" Masonite Panelling 91 Flux = 25
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SUMMARY TEST REFORT

C:::riea Calaorimeter

Test Ref: NRC11i84

DETAILS OF MATERIAL TESTED

Sponsor ¢ National Research Council of Canada

Material: 3/14° Wall Fanelling Masonite 91

Date Received: 5 /0171991

DETAILS OF TEST PROCEDURE UBED

Heat Flux 25.0 kW/m
Orifice Constant 0.042183
Heater Orientation }~fmrizental
Brid Used :

Conditioning : 50.0 RH € 24.0°9C
Specimen Thickness: ©.003000m

TEBT RESULTS

Initial Mass @ 42.9 g
Final Mass : 2.7 g
Mass Lost H 3.32 kg/m®
Ignition Time : 2B3 s
Flameout Time : 693 =

Summary Data From Ignition
Test

Heat Release kW/m=
Mass Loss Rate g/s#m=
Heat of Combustion MIfkg
Specific Ext. Area m?/kg
Carbon Dioxide kg/kg G.
Carbonr Monoxide kalkg 0.

OBSERVATIONS AND COMMENTS

Uneventful.

Tested by ¢ Onno REobert
Officer 2 Kim Andrew

=2

tean

74.23

7.69
10,62
33.09
Qo000
00000

605

160,359
12.52
i1.88
536.77

0. 00000
0. G0o000

Test Date: 0O7-0B-1991

Nominal Flow

Heat per Unit Mole
Spark Ignitor Used

Frame Used

Test Conditions
Specimen Area

Time of Peak
Peak RHR

RHR

Peak Mass Loss

Peak Extinction Area

Total Heat Released

1808

149,91
11.76
12.49

2.B4
G. 00000
06.00000

300s

117.98
.08
12.84
44,61
0. G0000
0.00000

24.% 1/=

Y
Y

0.010600 n=

365
1iB4.1
16.06

104.63
38,16

wA uw %W PF AN

13, 10000 kJ/glx

50.0 RH € 2B.8°C

kW/m=
g/s¥m=
m=/kg
M1/ m=
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SUMMARY TEST REPORT

Comnme Calorimeter

Test Ref: NRC11Z8

DETAILS OF MATERIAL TESTED

Bponsor @ MNational Research Council of Canada

Material: 3/%" Wood Panelling 7

Date Received: & /23/1990

DETAILS OF TEST PROCEDURE USED

Heat Flux f S0.0 kW/m
Orifice Constant : 0.042404

Heater Brientation @ Heorizontal
brid Used PN

Conditioning : 50.0 RH €@ 24.0%9C
Specimen Thickness: 0.004500m

TEST RESULTS

Initial Mass ¢ 40.5 g
Final Mass : 6.8 g
Mass Lost : .37 ka/m®=
Ignition Time : 35 5
Flameout Time : 405 s

Summary Data From Ignitien

Test
Heat Release kW /m= 1
Mass Loss Rate g/s*m=
Heat of Combustion MJ/kg
Specific Ext. Area m}/kg

Carbon Dioxide kg/kg 0.
Carbon Monoxide kg/kg 0.

OBSERVATIONS AND COMMENTS

1

=

Mean

21.71
12.94
11.355
23, 98
00000
Qo000

&08

157.%6
Z.67
11.41
?5.51
G.00000
0. 00000

Test Date: 046~14-1991

Neminal Flow
Heat per Uni
Spark Ignito
Frame Used

Test Conditiens

Specimen Are

Time of Peak
Peak RHR
Peak Mass Lo

Peak Extinction Area

Total Heat R

1Bos

178.71
14,44
12.10

105.30

0.00000
0.00000

t Mole
r Used

a

RHR

55

eleased

3008

135.04
io.32
iz.91
64.75

0. 0060
0. 00000

At the start the top surface started to peel in places, and

then after time the sample ign

ited.

At the start of the

second peak, flames, smoke, and ligquid came around the botto
m of the frame. The sample then caught on fire on the under
side, and burned to a thin fragile like structure.

Tested by ! Onno Eobert
Oftficer s Kim andrew

24.0 1l/s

¥
Y

0.010000 m=

: 165
H 270.7
: 21.26
: 117.94
H 44,42

13.10000 kJ/g0=

50.0 RH 8 24.4°C

kW/m=
q/s*m=
m=/kg
Ml/m=
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SUMMARY TEST REFPORT

Cone Calorimeter

Test Ref: NPLC1131 Test Date: 0&6-18-1991

DETAILS DF MATERIAL TESTED
Sponsor : National Research Council of Canada

Material: 3/36 Wood Fanelling 91
Date Received: & /23/1990

DETAILS OF TEST PROCEDURE USED

Heat Flux i 90.0 kW/m® Nominal Flow : 24.0 1/s
Orifice Constant s 0.043299 " Heat per Unit Mole : 13.10000 kJ/g0=
Heater Drientation : Horizontail Bpark Ignitor Used ¢ Y

Brid lsed : N Frame Used s Y

Conditioning : 50.0 RH € 24.0°C Test Conditions : 50.0 RH @ 29,890
Specimen Thickness: 0.0045300m Specimen Area ¢ 0.010000 o=

TEST RESULTS

Initial Mass : 43.3 g Time of Peak RHR H 170 s
Final Mass H 8.0 g Peak RHE : 279.9 kW/m=
Mass Lost H 3.93 kg/m= Peak Mass Loss : 22.7% g/s*m=
Ignition Time : 30 s FPeak Extinction Areat 146.22 m=/kg
Flameout Time : 365 s Total Heat Released : 46.52 Mi/m=

Summary Data From Ignition

Test Mean 6058 1805 300=
Heat Release kW/m= 140,96 152.59 1B4.04 146,73
Mass Loss Rate g/s*m= 13.78 13.01 14.88 11.13
Heat of Combustion MI/kg 12.21 16.77 12,06 13,01
Specific Ext. Area m}?/kg 67.09 72.90 10B.99 73.37
Carbon Dioxide kg/kg 0. 00000 0.00000 0. 00000 0. 00400

Carbon Monoxide kg/kg 0. 00600 0.00000 0. 00000 0.00000

OBSERVATIONS AND COMMENTS

Typical to previous test of material.

Onnc Robert
Kim Andrew

Tested by
Dificer
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SUMMARY TEEST REFPORT

Cone Calorimeter

-Test Ref: NRE1135 Test Date: 0Q0&-19-1991

DETAILS OF MATERIAL TEETED
Sponsor : National Research Council of Canada

Material: 3/46 Wood Fanelling 91
Date Received: 5 /23/19990

DETAILE OF TEBT PRDCEDURE UBED

Heat Flux ! 50,0 kW/m= Nominal Flow 1 24.0 1/s
Dri¢ice Constant @ 0,042780 Heat per Unit Mole : 13.10000 kJ/gDx
Heater Orientation : Horizontal Spark lIgnitor Used : Y

Brid Used HI Frame Used L Y

Conditioning ¢ 50.0 RM & 24.09C Test Conditions : 50.0 RH @ 29.9°C
Spacimen Thickness: ©.005000m Specimen Area ¢ 0.0i0000 m®

TEBT RESULTS

Initial Mass 1 41.3 g Time of Peak RHR H 165 s
Final Mass : B.6 g Peak RHR : I35.3 kW/mT
Mass Lost H 3.27 kg/m® Peak Mass Loss : 25.0%9 g/s*m®
Ignition Time @ 4% s Peak Extinction Area: 133.55 a=/kg
Flameout Time ¢ ZBE = Total Heat Released : 38.82 MIi/m™

Bummary Data From Ignition

Test Mean &05 1808 S00s
Heat Release kW/m= 165.20 156.54 195,25 128,62
Mass Loss Kate q/s%m= 16.69 13.4%9 15.589 ?.B2
Heat of Combustion MJ/kg 11.30 10.50 12.30 12.465
Specific. Ext. Area m}/kg 82.71 25.79 106.24 b4.0%5
Carbon Dioxide kglfkg G, 00000 0. 00000 0. 00000 . 00000

Carbon Monoxide kg/ko 0. 00000 0. 00000 0.00000 0, 00000

DBEERVATIONS AND CDMMENTS

At the second peak, the sample formed two longitudinal
ridges, which rose upward, leaving a space in the center. \

Tested by t DOnno Ecbert
Dfticer : Eim Andrew
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APPENDIX O: 3.0 mm WOODPANEL




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Woaodpanel
YEAR RECEIVED : 1992
GRID / FRAME / NEITHER: GRID
FLUX LEVEL (kW/m2) : 25
THICKNESS (mm) : 3
UNITS AVG. MAX
DETAILS |[Test Reference AKK0022 | AKK0024 | AKKO0033 DEV %
OF TEST |Date Tested (D/M/Y) 6/17/92 6/17/92 6/25/92
Temperature (Deg C) 28 28 27 27
Initial Mass (g) 34 35 35 34 2
TEST  |Ignition Time ) 180 175 190 | 182 5 |
RESULTS |Flameout Time (s) 524 535 545 535 2
Time PHR (s) 230 230 205 222 8
Peak RHR (kW/m2) 212 218 239 223 7
Peak Mass Loss _(gfs*m2) 15.5 16.2 17.2 16 5
Peak Ext. Area (m2/kg) 192.1 95.0 106.7 131 46
Total Heat Rel. (MJ/m2) 35.6 35.2 339 35 3
THR @ PHR (MJim2) H 10.1 11.3 N/A 11 5
™ HEAT COMB. (MIkg) 12.8 12.2 8.9 11 21
TM RHR (kW/m2) 106.4 99.1 97.0 101 6
™ MLR (g/s*m2) 9.5 10.4 8.2 9 i2
TM S. Ext. Area {mkg) 34.4 30.2 274 31 i2
Mass Final (2) 8 8 N/A -] 4
f —— — —
SUPPLEM {60s RHR (kW/m2) 216.8 2199 235.0 224 5
-ENTARY {60s MLR {g/s*m2) 15.0 15.6 15.9 15 3
DATA |60s HEAT COMB. MJ/kg) 13.6 13.2 13.7 14 2
60s S. Ext. Area {m2/kg) 71.8 64.5 71.0 69 7
180s RHR (kW/m2) 153.3 159.9 150.2 154 4
180s MLR {g/s*m2) 10.5 11.4 11.0 11 4
180s HEAT COMB. (Ml/kg) 14.4 13.8 13.3 14 4
180s S. Ext. Area (m2kg) 60.8 55.7 52.3 56 8
300s RHR (kW/m2) 113.4 112.1 106.1 111 4
300s MLR . (g/s*m2) 7.5 8.0 7.8 B 3
300s HEAT COMB. (MJ/kg) 14.9 13.9 13.4 14 6
300s S. Ext. Area (mZ/kg) 38.0 35.3 31.6 35 10

FILE: 03WDP222.XL5

Page 1

11:33 PM 8/20/92



CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Woodpanel
YEAR RECEIVED : 1992
GRID / FRAME / NEITHER: GRID
FLUX LEVEL (kW/m2) : 50
THICKNESS (mm) : 3
UNITS AVG. | MAX
DETAILS [Test Reference AKKO0009 | AKK0O16 | AKKOO18 DEV %
OF TEST |Date Tested (DIM/Y) 6/15/92 6/17/92 6/17/92
Temperature (Deg ) 27 28 27 27
Initial Mass {g) 34 34 33 34
[ TEST |Ignition Time () 59 50 60 56 11
RESULTS |{Flameout Time (s) i 283 355 335 324 13
Time PHR (s) “ 115 115 115 115 0
Peak RHR (KW/m?2) 204 276 274 281 5
Peak Mass Loss (gs*m2) {221 21.2 21.0 21 3
Peak Ext. Area (m2/kg) 162.1 126.8 136.2 142 14
Total Heat Rel. (MJ/m2) 34.9 37.3 35.2 36 4
THR @ PHR (MJ/m2) 12.9 144 12.3 13 9
TM HEAT COMB. (M/kp) 13.2 13.0 12.4 13 3
TM RHR (kKW/m2) 158.8 124 4 130.3 138 15
TM MLR (g/s*m2) 15.1 12.7 13.3 14 10
TM S. Ext. Area (m2/kg) 84.4 55.5 62.8 68 25
Mass Final = g 7 6 7 14|
= — =T
SUPPLEM |60s RHR (KW/m?2) I 248.1 240.4 249.3 246 2
-ENTARY |60s MLR (g/s*m2) | 17.8 16.6 17.9 17 5
DATA |60s HEAT COMB. (MJ/kg) 13.1 13.5 13.1 13 2
60s S. Ext. Area (m2/kg) 1244 104.3 99.3 109 14
180s RHR (kW/m2) 184.2 171.7 174.6 179 3
180s MLR | (g/s*m2) 13.1 12.7 12.7 13 2
180s HEAT COMB. (MJ/kg) 14.0 13.8 13.6 14 1
180s S. Ext. Area (m2/kg) 102.1 87.2 91.5 94 9
300s RHR (kW/m2) 115.8 122.2 115.0 118 4
300s MLR (g/s*m?2) 8.1 8.5 8.3 8 3
300s HEAT COMB. (MV/kg) 14.2 14.2 13.8 14 2
300s S. Ext. Area (m2/kg) 61.5 54.7 55.7 57 7

FiLE: O3WDP522.XLS

Page 1

©:10 PM 8/9/92




SUMMARY TEST REPORT

Come Calorimeter

Test Ref: ANEOORD Test Date: 06-17-1992

DETAILE DF MATERIAL TEBTED

Sponsor § National Research Cocuncil of Canada

Material: 1/8° Fanelbeard 92

Date Received: O5-23-199Z2

BETAILE OF TEET PROCEDURE UBED

Heat Flux ¢ 25.0 kW/m= Neminal Flow : 24,1 1/s
Orifice Constant ! 0(.028041 Heat per Unit Mcle : 13.10000 LJI/gh-
Heater Orientation ¢ Horizontal Spark Ignitor Used : Y

~ Brid Used Py Frame Used t N
Conditioning : 50.0 RH @ 24,0°C Test Conditions @ 0.0 RH @ 27.4°C
Bpecimen Thicknesst 0.003000m Specimen Area ;  0.010000 p®
TEST RESULTS
Initial Mass 1 3Z.7 g Time of Peak RHRE : 230 s
Final Mass H 8.4 g Peak. RHR H 211.5 KW/m<
Mass Lost H 2.3 kg/nm= Peak Mass Loss : 15.53 g/s*n™
Ignition Time 180 s Peak Extinction Area: 192.13 m®/kqg
Flameout Time : 524 o Total Heat Released : 35.64 K1/o=

Bummary Data From Ignition

Test Mean 805 1845 S00s
Heat Felease W/ m= i06.38 216,80 153.3 113.36
Mass Loss Rate g/s*m® 2.48 14,57 16.47 7.50
Heat o+ Combustion MIfkg 12.78 13.59 14,36 14.93
Specific Eut. aArea m}/kg 34,38 71.78 &0,.79 7.97
Carbon Dioxide kg/kg 000000 0. 00000 0. GO0G00 G, QO0an

farbon Monoxide kgfkg 0. 00000 0. 000040 0, 00000 0. 00000

OBEERVATIONS AND COMMENTS

Some liquid ran down frame.

Tested by : Onno Eobert
Dfficer ! Kim Andrew
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sUurMMARY TEST REPORT

Cone Calorimeter

Test Ref: AKK0024 Test Date: Ge-17-19%2

DETAILB OF MATERIAL TESTED
Sponscor § Mational Eesearch Council of Canada

Materials 1/B° Fanelhcard 92
Date Received: 05-23-1992

DETAIL8 OF TEBT PROCEDURE USED

Heat Flux ¢ 25.0 kW/m= Nominal Flow t 24,1 1/s
Drifice Constant :  0,04B041 Heat per Unit Mole & 13.106000 kJ3/g0=
Heater Orientation ¢ Horizontal Spark Ignitor Used : Y

Brid Used t Yy Frame Used t N

Conditioning 3 S50.0 RH @ 24,09C Test Conditions : 0.0 RH @ 27.7°C
Bpecimen Thickness: (.003000m _ Specimen Area £ 0,0100G0 mT

TEET RESULTE

Initial Mass 1 34.5 @ Time of Peak RHRE : 230 =
Final Mase H 7.8 g Peak RHR : 21B.1 kW/m=
Mass Lost 1 2.67 kg/m® ' FPeak Mass Loss : 16.16 g/s*m™
Ignition Time : 175 s Peak Extinction Area: 24,95 m®/kg
Flameout Time : 5938 s Total Heat Released : 359. 1B MI/m®

Summary Data From Ignition

Test Mean - 408 1808 Z00g
Hzat kelease kW/m= 99.11 219,86 159.93 112,12
Mass Loss Rate g/s*m= 10.37 15.55 11.38 7.96
Heat of Combustion MJI/Eg iZ. 1A 13.23 13.82 13.94
Specific Ext. Area mi/kg S0.17 &£4,352 595.70 35,33
Carbon Diouide ka/ko 0. 00000 0. G000 0. 00000 0. 00000

Larbon Monoxide kg/kg 0, G000 0.00000 0. 00300 0. Qo000

DEBERVATIDNS AND COMMENTS

Unevenful.

Tested by : [Onno Robert
Dfficer P Kim Andrew
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SUMMARY TEST REFORT

Cone Calorimeter

Test Ref: AKKOQIZ Test Date: 0&6-25-1992

DETAILB OF MATERIAL TESBTED

Sponsor : Naticnal Research Council of Canada

Materials 1/8° Panelboard 92

Date Received: 05-23-1992

BETAILE OF TEST PROCEDURE UBED

Heat Flux ! 25.0 kW/m= Nominal Flow 1 24.1 1/s
Orifice Constant @ 0.047799 Heat per Unit Mole : 13.10000 &J/gDn
Heater Orientation ! Horizontal Spark Ignitor Used : Y

Brid Used Py Frame Used : N
Conditioning ¢ 50.0 RH & 24.0°C Test Conditions = 0.0 RH @ Z&6.7°C
Epecimen Thicknessr 0.003000m Specimen Area : 0.010000 m=

TEBT REBULTE

Initial Mass 34.8 g Time of Peak RHR : 205 s
Final Mass s 0.0 g Peak RHE : 2ZB.% LW/ m™
Mass Lost : 3.48 kg/m= FPeak Mass Loss £ 17.17 g/s*m®
Ignition Time 3 190 s Peak Extinction Area: 106.74 mT/kg
Flameout Time @ 545 s Total Heat Released : 33.94 Hl/m®

Bummary Data From Ignition

Test Mean C&05 1805 300=
Heat Release EW/m= ?4L.97 234.99 150,21 106,14
Mass Loss Eate g/sem= B8.22 15.94 10.96 7.78
Heat of Combustion MJ/kg g8.94 13.72 13.35 13.39
Specitic Ext. Area mi/kg 27.38 7i.01 S2.35 31.58
Carbon Dicxide ka/kg {,00000 0. 00000 0. 00000 . goaod

Carbon Monoxide kg/kg 0. 000046 0. 00000 0. 00000 0.00000

UBSERVATIONS AND COMMENTS

Uneventful.
This test is taped

Tested by I Dnno Robert
Officer ! Kim Andrew
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sSUMMARY TEST REFORT

Conmne Calorimeter

Tast Elff AKK0009 Test Date: D&-15-1992

DETAILE OF MATERIAL TEBTED

Sponsor ¢ Natienal Research Council ef Canada

Material: 1/8° Panelboard 92
Date Received: 05-23-1992

DETAILE OF TEST PROCEDURE UBED

Heat Flux t 50.0 kW/m= Nominal Flow : 24.1 1/s
Orifice Constant 1 0.04BS6b Heat per Unit Mole : 13.10000 kJ/agl=
Heater Orjentation ¢ Horizontal Spark lIgnitor Used : Y

Grid Used £ Y Frame Used : N

Conditioning ¢ S50.0 EH @ 24.0°C Test Conditions 1 ©.0 KH € 2&.7°C
Specimen Thickness: 0.012300m Specimen Area : 0.010000 mT

TEST RESULTS

Initial Mass 1 33.7 g Time of Peak RHR ? 115 s
Final Mass H B.Z g Peak RHR : 294.2 kW/aT
Mass Lost : 2.54 kg/m® ) Peak Mass Loss : 22.12 g/s*m®
Ignition Time : 59 s Peak Extinction Area: 162.13 m=/kg
Flameout Time @ 282 s Total Heat Released : 34.94 MI1/m=

Eummary Data From Ignition

Test Mean 608 1B80S 300s
Heat Release kW/m=2 156,82 248,10 184,22 115.768
Mass Loss Rate o/ s*m= 15.11 i7.B3 13.06 B.10
Heat of Combusticon MJI/kg 13.18 13.06 13.96 14,20
Epecitic Ext. Area mF/kg 84,44 124,41 102,12 61.48
Carbon Dioxide kg/kg . 00000 a. 00000 0. Qo000 4. 00000

Earbon Monoxide kg/kg G. 00000 G, Q0Ban 0.00000 0, Q0030

DBSERVATIONS AND COMMENTS

nx problems with the grid

Tosted by ¢ Onno Robert
Dfficer 2 Kim Andrew
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SUuMMARY TEST REFORT

Cone Calorimeter

Test Ref: AKKOO1S

DETAILE OF MATERIAL TEBTED

Sponsor : National Research Council of Canada

Material: 1/8° FPanelboard 92

Date Receivedt 05-23-1992

DETAILS OF TEST PROCEDURE USED

Heat Flux ! S0.0 kW/m®
Drifice Constant :  0.048850
Heater Drientation ¢ Horizontal
Grid Used I |

Conditioning & 50.0 RH € 24.0°C
Specimen Thickness: 0.003000m

TEBT RESULTS

Initial Mass 1 34.0 g
Final Mass H 7.0 g
Mase Lost t 2.70 kg/n=
Ignition Time : 50 s
Flameout Time ¢ I53 s

Bummary Data From Ignition

Test Mean

Heat Release kW/m= 124.3%9
Mass Loss Rate g/s%m= 12.67
Heat of Combustion Ml/kg 12.97
Specific Ext. Area m}/kg SS5.48B
Carbon Dioxide kg/kg 0. 00000

Carbon Monoxide ka/kg . 00000

OBSERVATIDNS AND COMMENTS

Test seemed to be fine.
82 cong seemz to be working.

Tested by t Onnco Fobert
Officer t Kim Andrew
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SUMMARY TEST REFPORT

Cone Calar-imeter

Test Ref: AKEQO1B Test Date: 06~17-1902

DETAILS OF MATERIAL TEEBTED
Bponsor : National Fesearch Council of Canada

Material: 1/B- Fanelbcard 72
Date Received: 05-23-1992

DETAILE OF TEBT PROCEDURE USED

Heat Fiux T 30.0 kW/m® Nominal Flow : 24,1 1/s
Orifice Constant t  0.04B041 Heat per Unit Mole : 13.10000 k3/g0=
Heater Drientation ¢ Herizontal Spark Ignitor Used : Y

6rid Used t v Frame Used : N

Conditioning : 50.0 RH @ 24.09C Test Conditions : 0.0 RH € 27.0°C
Specimen Thickness: .003000m Specimen Area :  0.010000 o®

TEST RESULTS

Initial Mass 3I.1 g Time of Peak RHR : 115 s
Final Mass 3 6.4 g Peak RHR H 274.2 kW/m=
Mass Lost : 2.67 kg/mT Peak Mass Loss : 21,05 g/ec*m®
Ignition Time : 60 s Peak Extinction Area: 136.17 m=/kg
Flameout Time 3 335 s Total Heat Released : 35.17 MI/n®

Summary Data From Ignition

Test Mean . 405 1898 SF00s
Heat Release _ W/ m= 130.26 249,33 174.60 115.00
Mas=s Loss REate g/s¥m= 13.35 17.86 12. 465 B.28
Heat of Combusticn MJ/kg 12.43 13.08 13.59 3.76
Specific Ext. Area ml}/kg 62.81 9. 33 ?1.52 35. 69
Carpon Dioxide kg/kg G.Qaoat O, 00000 0. 00000 0. DODO0

Carbon Monoxide kg/kg 0.00000 3. 00000 0, 00000 0. G0000

OBEERVATIONS AND COMMENTS

Test seemed %o be fine.
02 conc seems to be working.

Tested by : Onnco Eobert
Dfficer 1t Kim Andrew
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APPENDIX P: 6.0 mm WOODPANEL



CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Woodpanel
YEAR RECEIVED : 1992
GRID / FRAME / NEITHER: GRID
FLUX LEVEL (kW/m2) : 25
THICKNESS (mm) : 6
UNITS " AVG. | MAX
DETAILS |Test Reference AKKO0028 | AKK0030 | AKKO0034 DEV %
OF TEST |{Date Tested (D/M/Y) || 6r2592 6/25/92 6/25/92
Temperature (Deg C) | 25 26 27 26 5
Initial Mass (g) L a8 46 45 46 | 3
TEST |Ignition Time (s) 189 165 170 | 175 8
RESULTS {Flameout Time {s) 705 680 665 683 3
Time PHR (s) 380 355 390 375 5
Peak RHR (kW/m2) 128 136 122 129 6
Peak Mass Loss {p/s*m2) 10.9 10.9 9.6 10 8
Peak Ext. Area (m2/kg) 130.5 142.1 95.8 123 22
Total Heat Rel. (MJ/m2) 39.6 41.8 36.7 39 7
THR @ PHR MI/m2) 19.2 20.3 19.0 20 4
TM HEAT COMB. Mlfkg) 10.8 11.6 10.8 11 5
T™ RHR (kW/m?2) 76.8 81.9 74.8 78 5
T™ MLR (g/s*m2) 8.0 8.1 7.5 8 5
TM 8. Ext. Area (m2/kg) 47.8 53.3 39.8 47 15
Mass Final @® 13 12 12 12 | 4
| SUPPLEM l60s RHR «kW/m2) || 953 98.2 892 | 94 5 |
-ENTARY {60s MLR (g/s*m2) 7.8 7.6 8.2 8 4
DATA |60s HEAT COMB. (MJ/kg) 11.3 12.2 10.2 11 9
60s S. Ext. Area (mYkg) ©56.3 49.4 70.9 59 20
180s RHR (kKW/m?2) 100.3 109.6 83.1 98 15
180s MLR (g/s*m?2) 8.6 8.8 7.6 8 8
180s HEAT COMB. (MJ/kg) 11.4 12.1 10.6 11 7
180s S. Ext. Area (m2/kg) 48.2 62.8 46.5 53 20
300s RHR (kW/m2) 104.2 110.0 92.0 102 10
300s MLR (g/s*m2) 8.7 8.6 7.9 8 6
300s HEAT COMB. MJ/kg) 11.9 12.6 11.5 12 5
300s S. Ext. Area (m2/kg) 69.5 0.2 55.9 69 18

FILE: D6WDP222.XLS

Page 1

@:17 PM 8/9/92



CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Woodpanel
YEAR RECEIVED : 1992
GRID / FRAME / NEITHER: GRID
FLUX LEVEL (kW/m2): 50
THICKNESS (mm) : 6
. UNITS AVG. | MAX
DETAILS [Test Reference AKKO038 | AKKO0037 | AKKOO048 DEV %
OF TEST |Date Tested (D/IM/Y) 6/30/92 6/30/92 7120192
Temperature (Deg C) 27 27 31 28 10
Initial Mass (g) 44 49 49 47 6
TEST Ignition Time (s) 35 44 40 40 12
RESULTS |Flameout Time (s) 425 503 425 451 12
Time PHR (s) 240 255 210 235 11
Peak RHR (kW/m2) 233 227 211 224 6
Peak Mass Loss (g/s*m2) 16.2 16.2 18.4 17 9
Peak Ext. Area {m2/kg) 2399 191.2 181.8 204 17
‘Total Heat Rel. (MJ/m?2) 46.3 51.4 39.1 46 14
THR @ PHR (MJ/m2) 30.5 30.3 N/A 30 0
TM HEAT COMB. (MY/kg) 12.7 12.6 9.8 12 16
TM RHR (kW/m2) 120.1 1129 102.8 112 8
T™ MLR (g/s*m2) 11.5 11.4 13.6 12 12
TM S. Ext. Area (mkg) 85.9 69.9 85.5 80 13
L Mass Final (g) L 10 10 10 10 3
SUPPLEM [60s RHR (kW/m2) {| 1664 155.2 109.7 144 24
-ENTARY [60s MLR (g/s*m2) I 13.0 12.2 11.3 12 7
DATA |60s HEAT COMB. (Mi/kg) i 11.9 11,8 9.0 11 18
60s S. Ext. Area (m2/kg) 711 71.3 61.6 68 9
180s RHR (kW/m2) 142.1 133.1 137.0 137 3
180s MLR {g/s*m2) 11.1 10.7 12.8 12 11
180s HEAT COMB. (MJ/kg) 12.3 12.0 10.3 12 11
180s S. Ext. Arca (m2/kg) 81.6 58.5 94.5 78 25
300s RHR {kW/m2) 141.7 1488 125.3 139 10
300s MLR (g/s*m2) 10.8 11.4 12.3 11 7
300s HEAT COMB. (MY/kg) 13.0 12.8 10.1 12 16
300s S. Ext. Area {m2/ke) 109.5 990.4 107.6 105 6
FILE: 06WDP522 XLS Page 1 12:25 PM 8/26/92




SUMMARY TEST REFORT

Coane Calorimeter

Test Ref: AKKOOZE

DETAILE OF MATERIAL TEBTED

Sponsor t National Research Ceouncil of Canadas

Materials 1/4° Panelboard 92

Date Received: 05-23-1992

DETAILE OF TEST PROCEDURE USED

Meat Flux PO25.0 kW/m®
Orifice Constant P 0.047799
Heater Orientation @ Horizontal
Grid Used 1Y

Conditicning & S0.0 RH € 24,09C
Bpecimen Thickness: 0.006000m

TEST RESULTS

Initial Mass 47.5 g
Final Mass ] 12.&4 ¢g
Mass Lost : 3.49 kg/m®
Ignition Time @ 189 =
Flameout Time 705 s

Summary Data From Ignition

Test Mean
Heat Eelease LW/m= 74,83
Mass Loss Rate g/s¥m= 8.0%
Heat =+ Combustion MJ/kg 10.85
Specific Ext. Area m}/kag 47.76
Carbon Dioxide kg/kg ., G0000
Larbor Monoxide kao/kg &, Qo000

DBEERVATIONE AND COMMENTS

Unaventful.
This test is taped
Actual ignition time was F:09

Tested by : Onne Eobert
Dfticer ! Eim Andrew

605

95.30
7.83
11.33
oh. 29

0, Q0000

Test Date: 05-25-19%2

Nominal Flow

Heat per Unit Mcle
Spark Ignitor Used

Frame Used

Test Conditi

Specimen Area

ons 3§

Time of Pepak RHRE

Feak RHE

Peak Mass lLoss

Feak Extinction Area

Total Heat Released

1805

100,33
B.58
11.3%
48.18
0. 00000
0. 060800

3His

104,13
8,65
11.8%9
69.47
0, 00000

0. 60000

24,1 1/s
13.10000 k1/g0=
¥
N

0.0 BH € 24.7°C
0.010000 m=

: B8O &
H 128.2 EW/m=
: 10.91 g/=*#mp®
: 130.4B m=/kg
: 39.57 MI/m®
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SuUuMMaAaRY TEST REFORT

Cone Calorimeter

Test Ref: AKKOOZOD ' ' Test Date: 0&6-25-19%2

DETAILE OF MATERIAL TEBTED
Sponsor : National Research Council of Canada

Material: 1/4° Fanelboard 92
Date Received: 05-23-1992

DETAILE OF TEST PROCEDURE USED

Heat Flux t 25,0 kiW/m® Nominal Flow P Fh.1 ide
Orifice Constant ¢ 0.04779%9 Heat per Unit Mole : 13.10000 kJ/gDs
deater Orientation ¢ Horizontal Spark Ignitor Used : Y

Grid Used Ly Frame Used : N

Conditioning : S50.0 RH € 24.0°C Test Conditions : 0.9 RH @ 25.6°C
Bpecimen Thickness: 0.00&6000m Specimen Area @ 0.010000 n-

TEBT REBULTS

Initial Mass 45.6 g , Time of Peak RHRE : 355 s
Funal Mass s 11.7 g : Peak RHR : 13600 EW/m™
Mass Lost H .29 kg/m=< Peak Mass Loss : 10.88 g/s*n=
Ignition Time : 145 s Peak Extinction Area: 142,12 m®/kg
Flameout Time : 4B s Total Heat Released : 41,79 Ml/m=

Summary Datz From Ignition

Test Mean 8085 1BOS 300s
Heat Release kl/m=2 Bi.%4 ?B.21 109.358 109.95
Mass Loss Rate g/s*m= B.13 7.57 B.81 8. 64
Heat of Combustion MI/kg 11.60 1Z2. 16 12.15 12.60
Specific Ext. Area mi/lkg S350 49,39 62.83 Bo.21
Carbon Dioxide tglkg 0.00000 0.00000 0. 00000 ¢, 00000

Carbon Monoxide ka/kg 0.00000 0.00000 0. 00000 0.00000

OBSERVATIONS AND COMMENTS

Uneventful.
This test is taped

Onno Robert
Kim Andrew

Tested by
Oftficer
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SUMMARY TEST REPORT

Cone Calorimeter

Test Ref: AKK00Z4 Test Date: 0&-25-1992

DETAILE OF MATERIAL TESTED
Sponsor : National Research Council of Canada

Material: 1/4° Panelboard 92
Date Received: 05-23-1992

DETAILE OF TEBT PRDCEDURE UBED

Heat Fliux £ 25.0 kW/m= Nominal Flow s 24.1 1/s
Drifice Constant @ 0.047799 Heat per Unit Mole : 13.10000 kl/gD=z
Heater Orientation : Horizontal _ Spark Ignitor Used : Y

EBrid Used HE Frame Used t N

Conditioning t 50.0 RH @ 24.0°9C Test Conditions : 0.0 RH & 27.1°C
Specimen Thickness: 0.006000m Specimen Area : 0.010000 m®

TEST RESULTS

Initial Mass 44,6 g Time of Peak RHR : 390 s
Final Masse t 11.9 g Peak RHR H 122.9 KW/m=
Mase Lost 3 3.27 kg/a= Peak Mase Loss : %.44 g/s*m®
Ignition Time ¢ 170 s Peak Extinction Area: 95.7% m=/kg
Flameout Time : 665 s Total Heat Released : 36.67 MI/mT

Bummary Data From Ignition

Test Mean - 605 1808 3005
Heat Release kW/m= 74.83 87.21 B3.13 22.01
Mass Loss Rate g/s*m? 7.55 B. 1S 7.464 7.87
Heat of Combustien MJI/kg 16.79 10.23 10.57 11.54
Bpecific Ext. Arsa mi/ikg 39.78 70.91 456.49 55,87
Carbon Dioxide ka/kg 0.0000G G.00000 G. QG000 0., 00000

Carbon Monoxide kg/kg 0. 00000 0.00000 0. GO0O0 0.04

DEBERVATIONS AND COMMENTS

Uneventful.
This test is taped.

Tested by & O
DffFic.:
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SUMMARY TEST REPORT

Cone Calaorimeter

Test Ref: AKKOOZ7

DETAILE OF MATERIAL TESTED
Sponsor : Naticonal Research Council of Canada

Material: 1/4° Panelbhcard 92
Date Received: 05-23T-1992

DETAILE OF TEST PROCEDURE UBED

Heat Flux 1 50.0 kW/m=
Britice Constant P 0.047570
Heater Orientation : Horizontal
Grid Used s Y

Conditioning ¢ 50.0 RH @ 24.0°C
Specimen Thickness: 0.006000m

TEST RESULTS

Initial Mass 4B.8 g
Final Mass : i0.4 g
Mass Lost s 3.84 kg/m=
Ignition Time 3 44 s
Flameout Time : 503 s

Summary Data From Ignitien

Heat Felsase KW/ m* 1rZ.ET
Maceg _oss REzte e

iFiner i HEim Ancrew

Test Date: G6-30-1992 -

Nominal Flow $ 24.1 1/s

Heat per Unit Mole : 13.10000 k1/gh=

Spark Ignitor Used Y
Frame Used : N

Test Conditions ¢ 0.0 EH @ 24.

Specimen Area @ 0.010000 o=

hoel oo e

Time of Peak RHR : 285

Peak RHR : 227.2

Peak Mass Loss : 16.20

Peak Extinction Area: 191.16

Total Heat Released : 51.36
iEan

7°C

kW/m=
g/s*m=
T/ kg
Ml m=
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SUMMaAaRY TEST REFPORT

Conmne Calorimeter

Test Ref: AKKDOZB . Test Date: 0&6-3G-1992

DETAILE OF MATERIAL TESTED
Sponser ! National Research Council of Canada

Material: 1/4° Panelboard 92

Date Received: 05-23-19%2

DETAILE OF TEST PROCEDURE UBED

Heat Flux }OS0.0 kW/m® Nominal Flow :
Orifice Censtant 1 0.047&70 Heat per Unit Mele :
Heater Orientation ¢ Horizontal Spark Ignitor Used :
Grid Used 1Y Frame Used F
Conditioning & 50.0 RH @ 24,0°C Test Conditicons :

Epecimen Thickness: 0.005000m Specimen Area : U

TEST RESULTS

Initial Mass 1 44.2 g ' Time of Peak RHR :
Final Mass : i0.0 g Peak RHR :
Mass Lost H 2.42 kg/m® Peak Mass Loss :
Ighition Time ¢ 35 s Peak Extinction Area:
Flameout Time : 425 s Total Heat Released :

Bummary Data From Ignition

Test Mean &08 tBOS S00s
Heat Felease kW/m= 120,15 166,42 142,10 141.71
Mass Leoss Rate g/s¥m= 11.55 13,061 11.09 10,76
Heat of Combusiian MIAkg 2.63 i1.91% 12.3 13,01
Specific Ext. Area m}/kg BS.93 71,15 Bl.60 109,47
Carbon Diocxide kgikg 0. 00600 . 00000 G OG000 O, 04a000
Carbon Monoxide ka/kg e 0000 G, QG400 D, 00500 G, 00000

DESERVATIONS AND COMMENTS

dneventful,

Tested by @ Onno Robert
Dfficer PoEim Andrew

4.1 1/s
Z.1

A (N |

R10000 m*

240

232.6

16.23
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1
0000 k1/gl=z

6.0 FH 8 24.%°C

KW/ m*
g/s¥m<
n</kg

M3/ m=
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EUMMARY TEST REPORT

Cone Calorimeter

Test Ref: AKKOO4E Test Date: D7-20-1992

DETAILE OF MATERIAL TEBTED
Sponsor ¢ National Research Eouncil of Canada

Material: 1/4°' Panelbcard 92
Date Received: (5-23-1992

BETAILS OF TEBT PROCEDURE UBED

Heat Flux 1 S50.0 kW/n= Nominal Flow : 24,1 i/c

Orifice Constant r  G.04B550 Heat per tnit Mole : 13.10000 kiI/gl-

Heater Orientation : Horizontal Spark Ignitor Used : Y

Brid Used 1 Y Frame Used t N

Conditioning  50.0 RH & 24.0°C Test Conditions : 0.0 RH € 31.2°C

Bpecimen Thickness: 0.006000m Specimen Area t 0,010000 m®

TEST RESULTS

Initial Mass @ 4B.7 g Time of Peak RHR : 210 s

Final Mass ! 2.9 g Peak RHR H 211.0 kW/m=

Mass Lost H 5.88 kg/m= Peak Mass Loss : 1B.43 g/s*m=
~Ignition Time 40 5 Peak Extinction Area: 1B1.78B m™/kg

Flameout Time : 425 s Total Heat Released : 39.05 M3/m=

Summary Data From Ignition

Test Mean &08 1808 3008
Heat Relesase W /m= 102.77 109,67 136.9B 125,30
Mass Loss Fate g/s¥*m= 13.62 11.31 12.BZ2 i2.28
Heat of Combustion Ml/kg 9.77 B8.95 1¢.34 10.12
Specific Ext. Area mi/kao B, 44 £1.5% 94,51 107.460
Carbon Dioxide kg/kg G.,00000 0. 00000 0. Q0000 4. 00000

Carbon Monoxide ka/ig 0. 00000 0. 50000 0. 00000 0. 00600

OBBERVATIONS AND COMMENTS

Frame rose slightly.

Similar to previcus iest.

Tested by : Onnc Fobert
Dfficer 1 Kim Andren
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APPENDIX Q: 12.3 mm PLYWOOD




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Plywood
YEAR RECEIVED : 1992
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2): 25
THICKNESS (mm) : 12.3
UNITS AVG. | MAX
DETAILS {Test Reference AKKO0023 | AKKO0027 | AKKO0031 DEV %
OF TEST |Daie Tested (D/IM/Y) 6/17/92 6/25/92 6/25/92
Temperature (Deg C) 28 24 26 26
Initial Mass _{(p) 68 69 70 69
TEST Ignition Time (s} 95 85 84 88 8
RESULTS |[Flameout Time (s} 1300 1265 1383 1316 5
Time PHR (s) 105 90 85 93 13
Peak RHR (kW/m2) 121 125 129 125 3
Peak Mass Loss {g/s*m2) 8.8 N/A 10.3 10 8
Peak Ext. Area (m2/kg) 65.3 86.6 93.7 B2 20
Total Heat Rel., ™MVm2) || 45.1 582 51.7 52 13
THR @ PHR (MJ/m2) 1.4 1.2 0.6 1 40
TM HEAT COMB. {MI/kg) 8.5 N/A 9.2 9 4
T™M RHR (kW/m2) 37.6 49.5 39.9 42 17
T™ MLR (gfs*m?2) 4.3 N/A 4.3 4 1
TM S. Ext. Area (m2/kg) 17.0 N/A 10.6 14 23
Mass Final _(é) 19 N/A 19 19 1
SUPPLEM |60s RHR (KW/m2) 101.0 91.4 112.2 102 11
-ENTARY |60s MLR (g/s*m2) 7.1 6.9 8.2 7 11
DATA {60s HEAT COMB. (MY/kg) 13.2 12.2 12.6 13 5
60s S. Ext. Area (m2/kg) 304 344 45.7 37 24
180s RHR (kW/m2) 64.3 63.7 70.8 66 7
180s MLR {g/s*m2) 5.3 5.2 5.7 5 5
180s HEAT COMB. (MJ/kg) 11.6 11.7 12.1 12 2
180s S. Ext. Area (m2/kg) 17.1 15.2 17.6 17 8
300s RHR {(kW/m2) 50.9 53.6 54.4 53 4
300s MLR (g/s*m2) 4.9 4.8 4.9 5 i
300s HEAT COMB. {(MJ/kg) 10.3 11.0 10.9 11 4
300s S. Ext. Area (m2/kg) 13.8 11.6 11.3 12 13
FILE: 12PLY222.XLS Page 1 11:40 PM 8/20/92




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Plywood
YEAR RECEIVED : 1992
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 50
THICKNESS (mm) : 12.3
UNITS AVG, | MAX
DETAILS |Test Reference AKKO0008 | AKKO0012 | AKK0013 DEV %
OF TEST |Date Tested DM/Y) 6/15/92 6/17/92 6/17/92
Temperature (Deg O) 27 26 27 27 1
Initial Mass @ 68 67 68 68 1
- TEST [Ignition Time () 10 10 10 10 0 |
RESULTS |[Flameout Time (s) 885 905 920 903 2
Time PHR (s) 30 30 25 28 12
Peak RHR (kW/m2) 145 142 140 142 2
Peak Mass Loss (g/s*m2) 12.5 12.8 10.4 12 13
Peak Ext. Area (m2/kg) 154.8 136.9 163.9 152 10
Total Heat Rel. (MJ/m2) 64.6 62.4 70.1 66 7
THR @ PHR (MJ/m2) 2.7 2.6 2.1 2 15
TM HEAT COMB. MJ/kg) | 116 11.2 12.4 12 6
TM RHR (kW/m2) I 743 70.2 77.4 74 5
T™M MLR (g/s*m2) | 66 6.4 6.4 6 2
T™ S. Ext, Arca (mdkg) || 430 48.5 s2.1 48 10
Mass Final ® f 16 15 16 16 2
SUPPLEM [60s RHR | (kW/m2) " 134.4 132.4 123.4 130 5
-ENTARY [60s MLR (g/s*m2) 9.8 10.2 8.4 9 12
DATA |60s HEAT COMB. MI/kg) 12.8 12.2 13.8 13 6
60s S. Ext. Area (m2/kg) 57.0 80.2 72.9 70 19
180s RHR (kW/m2) 96.5 94.6 91.0 94 3
180s MLR (e/s*m?2) 14 7.8 6.6 7 9
180s HEAT COMB. (MJ/kg) 12.8 11.8 13.3 13 6
180s S. Ext. Area (m2/kg) 38.1 61.0 45.2 48 27
300s RHR (kW/m2) 81.5 77.9 78.8 79 3
300s MLR (g/s*m2) 6.6 6.7 6.2 7 5
300s HEAT COMB, (MI/kg) 12.1 11.4 12.4 12 5
300s S. Ext. Area (m2/kg) 27.3 43.5 316 . 34 27
FILE: 12PLY522.XLS Page 1 9:22 PM 8/9/92



SUMMARY TEST REFORT

Corne Calorimeter

Test Ref: AKKQOD2Z Test Date: 06-17-199%2

DETAILE OF MATERIAL TEBTED
Bponsor ¢ National Research Council of Canada

Material: 1/2° Plywood 92
Date Received: 05-23-1997

DETAILS DF TEET FROCEDURE UBED

Heat Flux 2 25.0 kW/m= Nominal Flow : Z4.1 1/s
Orifice Constant ! 0.048041 Heat per Unit Mole : 13.10000 k3/gDs
Heater Orientation 1 Horizontal Spark Ignitor tsed : Y

Grid Used !N Frame Used 1 Y

Conditioning ¢ S0.0 RH @ 24,0°C Test Conditions : 0,0 RH € 27.7°C
Bpecimen Thickness: 0.012300m Specimen Area t 0.010000 a%

TEBT RESULTS

Initial Mass 1 6B8.1 g Time of Peak RHRE : 105 &

- Final Mass t 19.0 g Peak RHR : 121.3 kW/a®
Mass Lost H 4.91 kg/n¥ Feak Mass Loss : B.B0 g/s*n®
Ignition Time : 25 = Peak Extinction Area: 65.2B m=/kg
Flameout Time : 1,300 = Total Heat Released : 45,10 MI/m=

Bummary Data From Ignition

Test Mean 05 1805 S00s
Heat Release LW/ m= 37.58 100.98B b8, 26 50.91
Hass Less Rate g/ e¥m2 4,28 7.08 5,35 4.864
Heat of Dombustion MI/ kg 8.47 15.23 11,69 10. 246
Specific Ext, Area m}/lkg 17.01 30,41 17.12 15.80
Carbon Dicoxide kg/kyg 9, 00000 0.00000 . 00G00 0. 000060

Carbon Monoxide  kog/kg 0. 00000 0. 00006 0.00000 0.00000

OBSERVATIONE AND COMMENTS

Onno Fobert
Kim Andrew

Tested by
Dfficer

LU T
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SUMMARY TEEST REPORT

Cone Calorimeter

Test Ref: AKEDOZ7

DETAILS OF MATERIAL TESTED

Sponsor @ National Research Council of Canada

Material: 1/2° Flywood 92
Date Received: 05-23-1992

BETAILE OF TEBT PROCEDURE UBED

Heat Flux t 25.0 kW/m=
Drifice Constant t 0.04779%
Heatsr Orientation : Heorizontal
Brid Used I N

Conditioning 1 S50.0 RH @ 24.0°C
Bpacimen Thickness: ¢.012300m

TEST RESULTSB

Inttial Mans 1 6%.1 g
Final Mass t 0.0 g
Mass Lost t 6.91 kg/m™
Ignition Time 3 85 s
Flameout Time : 1,265 s

Bummary Data From Ignition

Test Mean

Heat Release kW /m2 49, 54
g/s*m= 27.86

Mass Loss Fate
Heat of Combustion MJI/kg
Specific Ext. Area mF/kg
Carbon Dioxide kg/kg

Carbon Mconoxide kg/kg
DBESERVATIDNE AND COMMENTS

tineventful.
This test is taped

Tested by t Onno Robert
Dféficer : Kim Andrew

0.00000
0. 00000

. 608

91.42
6.86
12.18
34. 40
a, 04000
0.00000

Test Date: 06-25-1992

Nominal Flow : 24,1 1/s
Heat per Unit Mole

Bpark Ignitor Used : Y
Frame Used t Y
Test Conditions .0 RH 8 24,

" ae
j

Specimen Area 010080 o=

Time of Peak RHR H a0
Feak RHR ' 124,7
Peak Mass lLoss H 705.89

Peak Extinction Area: 86.57
Total Heat Released : 58.21

1885 300s
63, 67 53.37

o 23 4.76
11.70 10.97
15.23 11,57
G.Q0000 | 0,00000
0.00000 0. 00000

13. 10000 kJ/gD=

bW/ m=
q/s*m*
m=/kg
M1/ m=
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SBUMMARY TEST REPORT

Cone Calorimeter

Test Ref: AKKOO3S!

DETAILE OF MATERIAL TEBTED

Sponsor : National Fesearch Council of Canada

Materialr: 1/2' Plywood 92
Date Received: 05-23-1992

BETAILE OF TEST PROCEDURE UBED

Heat Flux IO25.0 kW/m?
Orifice Constant f 0,.047799
Hester Drientation : Horizontal
Grid Used : N

Conditioning : S0.0 RH € 24.0°C
Bpecimen Thickness: 0.012300m

TESYT RESULTS

Initial Mass ¢ 70,3 g
Final Mass ' 18.6 g
Mass Lost : 5.17 kg/m=
Tgnition Time @ B4 5
Flameout Time : 1,383 s

Summary Data From Ignition

Test Mean
Heat Release W/ m= IR, 90
Mags Loss Rate G/ s*m= 4,34
Heat of Combustion MISkg 9.14
Specifig Ext. Area mi/kg 10.56
Carbon Dioxide kg/kg 0.00000

Carbon Monoxide ka/ky 0. 00000

DBSERVATIONS AND COMMENTS

Uneventful.
This test is taped

Tested by ! Onno Eobert
Officer ¢t Kim Andrew

6085

112.25
B.24

12.35

45. 48
¢. 00000
0.02000

Test Date:r 056-25-1992
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suUMMARY TEST REFPORT

Cone Calorimetey

Test Ref: AKKOOOB Test Dates 0D6-15-1992

DETAILS OF MATERIAL TESTED
Sponsor : HNational Research Council of Canada

Material: 1/2° Plwood 92
Date Eecelvedr 05-23-1997

DETAILE DF TEST FRDCEDURE UBED

S0.0 kW/m® " Nominal Flow

Heat Flux H 1 24,1 /s
Orifice Constant t 0©.04B3544 Heat per Unit Mole : 13.10000 kJ/gD=
Heater Drientation i Horizontal Spark Ignitor Used : Y

Grid Used t N Frame Used s Y

Conditioning ! 50.0 RH @ 24.0°2C Jest Ceonditions : 0.6 RH @ 26.3°C
Bpetimen Thicknessr O.012300m Specimen Area :  0.010000 m=

TEST RESULTS

Initial Mass 1 &7.5 g Time of Peak RHR : 30 s
Final Mass t 15.7 g Peak RHR H 145.3 kW/n=
Mass Lost H %.18 ka/m= Peak Mass Loss : 12,45 g/s*nm=
Ignition Time i i0 s Peak Extinction Area: 154.77 n=/kq
Flamesut Time 1 B85S s Total Heat Released : 64,64 Mi/m®

Summary Data From Ilgnition

Test Mean 405 1BOG 300

Heat Felease kW/m= 74,30 134.39 T4, 48 Bl.50
Mase Loss Rate g/s¥m= &.64 .83 7.39 6. 64
Heat of Combustian MJI/kg 11.57 12.82 12.78 12,09
Bpecific Ext. Area m}/kg 43,03 96.97 ZB.064 27.27
Carbon Dioxids kg/kg 0. 00000 0. 00000 0. 00000 G, 00000

Carbon Monoxide kg/kg 0, 00000 0. Q0000 0. 00000 0, 00000

BHEERVATIONE AND COMMENTS

thiz test was o.k., the analyzer seemed to be functicning
the sparker may be somewhat off because cof ignitien time

Orinc Robert
Kim Andrew

Tested by
Cificer
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Material: i/2° Flaood 92
Date Received: 05-23-1997

DETAILE OF TEST PROCEDURE USED

Heat Flux ! 50.0 kW/m=?
Orifice Constant : 0,04BBE30
Heater Orientation ¢ Horizontal
Brid Used t N

Conditiening : 50.0 RH € 24.0°C
Bpecimen Thickness: 0.012300a

TEBT REBULTE

Initial Masse 1 h6.7 o
Final Mass t 15.4 g
Mass Lost H 9.13 kg/m*=
Ignition Time ¢ 10 s
Flameout Time 1 905 5

Bummary Data From Ignitioen

Test Mean
Heat Release kEW/m= 70.17
Mass Loss Ezie g/c¥m= 5. 40
Heat of Combustion MI/kag 11.15
Specific Ext. Area ml}/kg 48.51
Carbon Dioxide kg/kg 0. 04000
Carbon Monoxide kg/kg 5. 00000

DBEERVATIONS AND COMMENTS

Test sesmed to be fine.
07 conc zeems {o be working.

Tested by
Dificer

bano Reobert
Kim Andrew

zzrch Council of Canada

Nominal Flow
Heat per Unit

Mcole

Spark Ignitor Used

Frame Used

Test Conditions
Specimen Area

Time of Peak RHR

Peak RHRE

Pealk Mass Loss
Peak Extinction Area

Total Heat Released

i8O8

74,64
7.82
11.84
40.59
{. 00000
0., GO000

300s
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0. 00000
G. 00000

A

13.10000 kJ/g0=
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SUMMARY TEST REFORT

Come Calorimeter

Test Ref: AXEOQL3

DETAILS OF MATERIAL TESTED

Bponsat & Waticnzl Ressarch Dounc

Material: /27 Flwo-r %7

Date Received: o5-Z5-1%%0

DETAILS OF TE®ST PROCEDURE UBEDR

Heat Fluy POBLLT kMW
Orifice Constant ¢ 0.048B50
Heater Orientation &t Horizontal
Brid Usad : N

Londitioning ¢ 50.0 RH @ 24,0°C
Loneimen Thnickness: GU012300m

TEET REBULTS

Initial Mase 1 8.2 o
Final Mass H i46.0 g
Mass Lost H 5.23 kg/o®
Ignition Time : i s
Flameout Time : 20 =

~3

Bummary Data From Ignition

Test
Heat Release bW/ m=
Mase Loss Rate a/s*m=
Heat of Combustion MJ/kg
Specific Ext. Area ml/kg
Carbon Dicoxide kg/kg 0,
Garbon Monoxide kg/kn G.

DBSERVATIONS AND COMMENTS

Test seemed to be fine.
0Z conc seems to be working.

Tested by : Onno Eobert
Dfficer ¢t Kim Andrew

=

Mean

77.41
&. 40
12,39

=0 =
[ U

00000
OoO00

&085

i23.42
B.36
13,77
72.94
0. 00000
0,00000

Test Date: J4-17-199%

Nominal Flow

Heat per Unit Mole
Spark lgnitor lUsed
Frame Used

Test Conditiens @ 4.
Specimen Area N

Time of Peak RHR H
Feak RHR :
Peak Mass Loss :
Peak Extinction Area:
Total Heat Released :

1805 S0e
96,99 78.78
boBd P22
I.34 12,44

45,22 31.64

0. 00000 ¢, Qo000
0. 00006 0, 06400

24,1 1/s
13.10000 kJI/00x
k4

LW/ o=
gfs*m®
m=/kq
M1/ m=
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APPENDIX R: 12.3 mm FIRE RETARDED PLYWOOD




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : FR Plywood
YEAR RECEIVED : 1992
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 25
THICKNESS (mm) : 12.3
UNITS AVG. MAX
PETAILS {Test Reference AKK0044 | AKKO0043 DEV %
OF TEST |Date Tested (D/M/Y) 7/8/92 71892
Temperature (Deg C) 27 28 27 1
Initial Mass ® 74 741 74 | o |
TEST Ignition Time (s) 654 704 679 4
RESULTS |Flameout Time (s) 1219 1235 1227 1
Time PHR (s) 865 860 863 0
Peak RHR (kWim2) 58 60 59 1
Peak Mass Loss {g/s*m2) 7.8 8.9 8 6
Peak Ext. Area (m2/kg) 3.0 8.0 5 46
Total Heat Rel. (MJ/m2) 20.7 19.2 20 4
THR @ PHR (MJ/m2) | 1.7 6.3 7 10
TM HEAT COMB. (MJ/kg) (i 4.4 39 4 6
TM RHR GWm2) | 37.0 36.3 37 1
TM MLR (g/s*m2) | 2.8 2.7 3 1
TM S. Ext. Area mkg) | 0.4 0.9 1 35
Mass Final (g I 30 29 29 3
M—_—————_—Wm
SUPPLEM [60s RHR (kW/m2) 26.7 32.5 30 10
-ENTARY }60s MLR (g/s*m?2) 3.9 4.9 4 12
DATA 60s HEAT COMB. (MVkg) 6.4 6.1 6 2
60s S. Ext, Area (m2/kg) 0.3 0.7 1 37
180s RHR kWim2) 33.9 439 39 13
180s MLR (g/s*m2) 4.8 6.4 6 15
180s HEAT COMB. (Ml/kg) 6.9 6.6 7 2
180s S. Ext. Area (mYkg) 0.2 22 1 87
300s RHR (kW/m2) 42.1 46.7 44 5
300s MLR (g/s*m2) 5.7 6.6 6 7
300s HEAT COMB. (MYkg) 73 7.0 7 2
300s S. Ext. Area (mkg) 0.7 1.6 1 43

FILE: 12FRP222.XLS

Page 1

11:42 PM 8/20/92



CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : FR Plywood
YEAR RECEIVED : 1992
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 50
THICKNESS (mm) : 12.3
UNITS AVG. MAX
DETAILS [Test Reference AKKO0046 | AKK0047 DEV %
OF TEST {Date Tested (D/M/Y) 7/20/93 7/20/92
Temperature (Deg C) 31 31 31 1
Initial Mass ) 74 77 75 2
TEST  |Ignition Time (s) 15 15 15 0
RESULTS {Flameout Time (s) 745 750 748 0
Time PHR (s) 560 565 563 0
Peak RHR (kW/m2) 84 103 94 10
Peak Mass Loss (g/s*m2) 12.5 17.0 15 15
Peak Ext. Area (m2/kg) 543 43.0 49 12
Total Heat Rel. MIm2) || 232 16.8 20 16
THR @ PHR (MJ/m2) - 1713 11.4 i4 21
TM HEAT COMB. (MJ/kg) 4.6 3.3 4 17
TM RHR (kW/im2) 32.0 23.0 28 16
™ MLR (g/s*m2) 7.1 7.2 7 1
TM S. Ext. Area {(m2/kg) 15.9 6.5 11 42
Mass Final (g) 26 26 26 1
"SUPPLEM |60s RHR T &Wim2) || 40.5 45.0 43 5
-ENTARY |60s MLR (g/s*m2) | 80 7.9 8 0
DATA 60s HEAT COMB, (MJ/kg) 4.7 52 5 6
60s S. Ext. Area (m2/kg) 3.6 3.8 4 2
180s RHR {kWim2) 25.8 26,9 26 2
180s MLR (2/s*m2) 6.3 6.5 7 2
180s HEAT COMB. (Ml/kg) 3.7 4.0 4 4
180s 8. Ext. Area {m2kg) 4.3 4.0 4 4
300s RHR (kW/m?2) 18.5 19.0 19 1
300s MLR (g/s*m2) 6.2 6.2 6 0
300s HEAT COMB. {MJY/kg) 2.9 3.0 3 2
300s S. Ext, Arca {mkg) 4.4 35 4 11
FILE: 12FRP522.XLS Page 1 11:43 PM 8/20/92




sSUMMARY TEST REFORT

Come Calorimeter

Test Ref: AKKO0E3 Test Date: 07-0B-1992

DETAILE DOF MATERIAL TEETELD
Sponsor $¢ National Research Council of Canada

Material: 1992 1/2° FR PLYWGDD
Date Recejved: 05-22-1992

DETAILE OF TEET FROCEDURE UBED

Heat Flux

t 20,0 kW/m= Nominal Flow : 24.1 1/s

Orifice Constant 1 0.047761 Heat per Unit Mole : 13.10000 k1/alz
Heater Orientation : Horizontal Spark Ignitor Used : Y

Brid Used : N Frame Used : Y

Eonditioning ¢ S50.0 RH @ 24.0°9C Jest Conditions 3 0.0 FH & 2a,&00
Specimen Thickness: 0.012300m Specimen -

TEST RESULTS

Initial Mass Time of Peak RHR : -
Final Massg t 0.2 ¢ -2 . 6.9 kW/e®
e , Peak Mass Loss : 4.10 g/s*n®
Ignition Time 1 420 s Peak Extinction Area: 6.47 m=/kg
Flameout Time : 540 s Tetal Heat Released : 2,867 Mlfa®
Eummary Data From Ignition

Test Mean 605 1B0s 300s

Heat Release kW im= 23.19 2B.93 14,19 B.S1

Mass Loss Rate g/feem= i.93 zZ. 15 1.77 i. 084

Heat of Combustion MJI/kg 1.681 0,00 0,00 £, 00

Specific Ext. Area mi/kg 2.36 3. 00 1.24 0,80

Carbon Dioxide kg/kg 4. 080090 0, 00000 Q. Q0000 a. 00000

Carbon Monoxide kn/kg 0. 000060 &, DOD00 0, 00000 0., 00000

DEBERVATIONE AND COMMENTS

The material flickered on and off at first until a sustained
flame was present. A flame remainsd present for & little
while, burning lightly, and then went cut shortly after.

Onno REohert
Kim andrew

Tested by
Dfficer
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SUMMARY TEST REPORT

Comne Calorimeter

Test Ref: AKKODA44 Test Date: 07-0B-1992

DETAILS DF MATERIAL TESTED
Sponser : National Eesearch Council of Canada

Material: 1992 1/2° FR PLYWDOD
Date Received: 05-23-199ZF

BETAILE OF TEBT PROCEDURE UBED

Heat Flux ! 25.0 kiW/e® Nominal Flow : 24,1 17s
Orifice Constant 2 0.047761 Heat per Unit Mole : 13.10000 kJ/g0z
Heater Orientation @ Horizontal Spark Ignitor Used : Y

Brid Used LI Frame Used HE 4

Conditioning : S0.0 EH @ 24.0°9C Test Conditions ¢ 0.0 EH € 27.1°C
Specimen Thickness: 0.012300m Specimen Area : 0.01000C m®

TEST REBULTE

Initial Mass 1 72.9 g Time of Peak RHR : B&T s
Final Mass H 30.2 g Peak RHR : 5B.4 kW/m=
Mass Lost : 4.37 kg/m= Feak Mass Loss : 7.8B4 g/s¥m™
Ignition Time ¢ 634 s Peak Extinction Area: 2.98 m=/kg
Flamegut Time ; 1,219 s Total Heat Released : 20.72 Ml/m®

Bummery Data From Ignition

Test Mean b08 1808 300s
Heat Release kW /m= 36,99 246,64 33.91 42.07
Mass Loss Rate g/s*m= 2.82 3.87 4.81 5. 69
Heat of Combustion MI/kg 4.42 b.364 6.85 7.30
Specitip Ext. Area m}/ikg .45 .31 0.15 0.65
Carbon Dicxide kg/kg G. 00000 0.00000 0.00600 Q. 00400

Carbon Monoxide kg/kg G, 00000 0,00000 0.00000 J. DOO00

OBSERVATIDNS AND COMMENTS

Similar to previous test, howaver a much later ignition
time, and a prolonged burning pericd. The last test smoked
for a while after the flame had gone out, this cone did not.

Tested by : Onno Robert
Dfficer t Kim Andrew
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SUMMARY TEST REFORT

Cone Calorimeter

Test Ref: AKKO04S Test Date: 07-0B-199Z2

DETAILS DF MATERIAL TESTED
Sponsor : National Research Council of Canada

Material: 1992 1/2° FRE PLYWOOD
Date Received: 05-23-1992

DETAILE OF TEST PROCEDURE UBED

Heat Flux t 25,0 kW/m= Nominal Flow : 24.1 1/s
Drifice Constant 1 0.047761 Heat per Unit Mole : 13.10000 kJ/glz
Heater Orientation : Horizontal Spark Ignitor Used : v

Erid Used I N Frame Used HE §

Conditioning & 50.0 FH @ 24.0%C Test Conditions : (.0 RH @ 27.59C
Specimen Thickness: 0.012300m Specimen Area T 0,014000 a7

TEET RESULTE

Initial Mass 73.7 g Time of Peak RHR : B&O =
Final Mass H 2B.5 g Peak RHR : 59.% kW/m®
Mass Lost H 4,52 kg/m* Peak Mass Loss H B.%2 g/s¥mn®
Ignition Time : 704 s Peak Extinction Area: E.01 m2/kg
Flameout Time ¢ 1,235 s Total Heat Released : 12.25 Ml/m®

Summary Data From Ignition

Test Mean 405 1805 I00e
Heat Release LW/ m= F6.31 %2.53 3,90 Lt b5
Mass Lose Rate g/s#m= Z.74 £.91 &. 44 6.58
Heat of Combustion MJI/kg 3.959 &.13 b.64 7.1
Epecitic Ext. Area mi/ko 0,93 .69 2.18 1. 64
Carbon Dioxide kg/kg 0.00000 0, 00006 0. 00000 g, 000ae

Carbon Monoxide ke/kg G. 00000 G, 20000 G, Q0000 0. GOG00

DBSERVATIONS AND COMMENTS

Similar to previous tests

Tasted By 1 Onnc Fobert
Dfficer : Kim Andrew
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SUMMARY TEST REFORT

Cone Calorimeter

Test Ref: AEKOD4A : Test Date: 07-20-19%2

DETAILS OF MATERIAL TESTED
Sponsor f National Research Council cof Canada

Material: 1992 1/2° FE PLYWODOD

Date Received: O5-23-1952

DETAILE OF TEBT FRODCEDURE USED

Heat Flux t B50.0 kW/m® Nominal Flow :
Orifice Constant : G.048390 Heat per Unit Mole ;
Heater Orisntation @ Horizaonis: Sna-u

Lrig tsso : —

in

TEST REBULTS

Initial Mass 74,2 g Time of Peak RHR :
Final Mass H 26.1 g Peak RHE :
Mass Lost : 4.81 kg/m= Peak Mass Loss H
Ignitien Time : 15 s Peak Extinction Area:
Flameout Time : 745 s Total Heat Released :

Summary Data From Ignition

Test Mean 608 1B0OS 2008
Heat Felease L/ m= 32.00 40,51 2a.81 18.54
Mass Loss Rate g/s¥m=? 710 T.97 6. B0 S22
Heat of Combustion MJI/kg 4,463 4,65 5. 67 2.88
Specific Ext. Area m}/kg 15.93 S. 64 4,350 4,43
Carbon Dioxide kgfkg 0. 30000 . 00000 a, 00000 0. 00000
Carbon Manoxide kgfkg 0000000 0. Q000G 0, 0000 G, OOG00

OBSERVATIDNS AND COMMENTS

A puick ignition followed hy a moderate HRER reducing to 8
nominal HREE within 2 few minutes. Afier a couple of minutes
edgeframe effecte took plare, =ample swelled up slightly

and released a conciderable amount of heat.

Tested by : DOnno Eobhert
Dfficer t Eim Andrew
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EUMMARY TEST REFPORT

Corme Calorimeter

Test Ref: AKKDO47 Tast Date: 07-20-1992

DETAILS OF MATERIAL TEBTED
Sponsor & National Research Council of Canada

Material: 1992 1/2° FER PLYWDOD
Date Received: 05-23~1992

DETAILS OF TEET PROCEDURE UBED

Heat Fluy £ 50,0 kk/m® Nominal Flow : &1 l/s
Drifice Constant T 0.04B590 Heat per Unit Mcle :

Heater DOrientation : Horizontal Spark Ignitor Used : Y

Grid Usedg i N Frame Used : Y
Conditioning : 50.0 RH @ 24.00( Test Conditions :  ©.0 Fx & I8
Bpecimen Thickness: O.0.3300x Specimen Area : 0.G10000 m=
TEET REBULTS

Initial Mass :  Té.b g Time of Peak RHR i 545
Final Mass : 26.4 g Peak RHR : 102.8
Mass Lost H S5.02 kg/m= Feak Masg Loss ! 16.5¢
Ignition Time 18 s FPeak Extinction Ar.a: 47, G0
Flameout Time @ 750 = Total Heat Keleased : 1EVET M

Summary Data From lgnition

i

i~
23]
fir
4

Test Mean

5,52 6,17

-
A3 -0
Ity

o ” K
sl 5.22 3.99 3.00
mrikg 3. 76 3.98 2,02

ka/kg @.00000  0.00000 0.00000  0,00000
rhon Monoxride ka/kq 0.0D0000  G.00000  0.00000 0, 00000

fr

DBSERVATIONS AND COMMENTS

A4 guick ignition followed by a moderate HER reducing io 2
nominal HER within & few minutes. After a couple of minutes
edgeframe effects took place, sample swelled up slightly

ang released a ceonsiderable amount of heat. '
Bimilar to previous test.

Tested by
Dfficer

Onno REobert
Eim Andrew

13.10000 k3/g0s
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APPENDIX S: 40.0 mm SEAT




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Chair 1 Seat
YEAR RECEIVED : 1992
GRID / FRAME / NETTHER: FRAME
FLUX LEVEL (kW/m2) : 50
THICKNESS (mm) : 125
UNITS AVG. | MAX
DETAILS |Test Reference AKKD41 | AKK0042 DEY %
OF TEST |Date Tested (D/IM/Y) 7/6/92 716192
Temperature (Deg ©) 27 28 27 1
Initial Mass {g) 35 35 35 0
TEST {Ignition Time (s) 15 10 13 20
RESULTS |Flameout Time {(s) 740 690 715 3
Time PHR {(s) 20 20 20 0
Peak RHR kWim2) 446 379 413 8
Peak Mass Loss (gls*m2) N/A 13.7 14 0
Peak Ext. Area (m2/kg) 388.2 461.1 425 9
Total Heat Rel. (MJ/m2) 71.5 69.4 70 2
THR @ PHR (MJ/m2) 4.4 54 5 10
TM HEAT COMB. MY/kg) 15.8 20.0 18 12
TM RHR (kW/m2) 99.3 102.7 101 2
T™ MLR (g/s*m2) N/A 5.8 6 0
TM S. Ext. Area {m2/kg) 65.9 121.7 94 30
Mass Final (g) 0 5 2 100
SUPPLEM {60s RHR (kW/m2) 394.3 314.3 354 11
-ENTARY |60s MLR (g/s*m2) 13.8 10.8 12 12
DATA  |60s HEAT COMB, {(MI/kg) 26.5 27.0 27 i
60s S. Ext. Area (m2/kg) 328.0 372.2 350 6
180s RHR (kW/m2) 217.3 175.4 196 11
180s MLR (g/s*m2) 9.2 7.3 8 12
180s HEAT COMB. (Ml/kg) i 223 23.1 23 1
180s S. Ext. Area (m2/kg) | 136.9 133.9 135 1
300s RHR (kW/m2) 168.5 155.8 162 4
300s MLR (g/s*m2) 1.2 6.8 7 3
300s HEAT COMB. MIkg) 22.9 22.5 23 1
300s S. Ext. Area (m2/kg) 143.4 134.3 139 3

FILE: CHRISETS.XLS

Page 1

11:45 PM 8/20/92



SUMMARY TEST REFORT

Comne Calorimeter

Test Ref: AKKEOO041 Test Date: 07-046-1992

DETAILS OF MATERIAL TEBTED
Sponser t National Research Council of Canpads

Material: CHAIR 1 SEaT
Dete Received: 05-25-1997

DETAILE OF TEBT FROCEDURE UBED

Heat Flux PO90.0 kW/m® Nominal Flow 2 24,1 1/s
Orifice Constant &t (.0474679 Heat per Unit Mole : 13,100060 k1/gDh=
Heater Orientation : Horizontal Spark Ignitor Used : Y

Brid Used t N _ Frame Used I 4

Conditioning ¢ 50.0 RH € 24.0°C Test Conditions 1 0.0 RH € 27,19C
Bpecimen Thickness: 0.125¢00m Specimen Area : 0,010000 &&

TEST RESULTS

Initial Mass 1 35.0 g Time of Peak RHR : 20 s
Final Mass : ¢.0 g ' Peak RHR : 486, 1 kW/m=
Mass Lost : 3.50 kg/m= , Peak Mass Loss : *mz
Ignition Time : 15 = Peak Extinction Area: F8E.18 ™/ kg
Flameout Time : 74G . 5 Total Heat Released @ 71.48 M}/mT

Summary Data From lgnition

Test Mean &05 1808 300s
Heat FEelease kW/m= 99,2 394,25 217.27 16B.4%9
Mass Loss Rate g/s¥m= 15,35 13.78 2.20 7.17
Heat of Combustion Ml/kg F3.79 26.52 22.78 2.89
Specific Ext., Area milkg &5. 90 227.98 136.B8 - 143.43
Carbon Dioxide kg/fkg 0, 00000 Q. 00000 G. 00000 . 00000

Carbon Monoxide kg/kg 8. 000300 6. 00000 §. 00000 G. 00000

DBSERVATIONE AND COMMENTS

The material ignited without the sparker, almost imm.

& large initial heat peak is #ollowed by a smaller plateau.
The polyurethane burns completely, however the bottom
elastic portion deoeg not.

Tested by ¢t Onno Eobert
Dfficer ! Kim Andrew
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APPENDIX T: 30.0 mm BACK







CONE CALORIMETER DATA SUMMARY SHEET

Chair 1 Back

MATERIAL :
YEAR RECEIVED : 1992
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 50
THICKNESS (mm) : 30
UNITS AVG. | MAX
DETAILS |Test Reference AKKO0039 | AKK0040 DEV %
OF TEST (Date Tested (D/M/Y) 6/30/92 716192
Temperature Deg O) 28 26 27 3
Initial Mass (&) 74 71 73 2
TEST  |Ignition Time {s) 5 5 5 ]
RESULTS |Flameout Timg {(s) 1329 1390 1360 2
Time PHR (s) 35 40 38 7
Peak RHR {(kW/m2) 313 321 317 1
Peak Mass Loss (g/s*m2) 15.8 13.0 17 7
Peak Ext. Area (n2/kg) 298.8 296.8 298 0
Total Heat Rel. (MJ/m2) 122.5 123.2 123 0
THR @ PHR (MJ/m2) 7.6 9.5 9 11
TM HEAT COMB. (MJ/kg) i 13.6 14.3 14 3
TM RHR (kW/m2) 93.2 89.3 91 2
T™ MLR (g/s*m2) 5.9 5.7 6 1
TM S. Ext. Area (m2/kg) 28.2 27.6 28 1
Mass Final {g) O 3 2 100
— re——r]
SUPPLEM |60s RHR {(kW/m2) 256.2 252.2 254.2 1
-ENTARY [60s MLR (g/s*m2) 12.1 12.1 12 0
DATA |60s HEAT COMB. MJkg) 20.1 19.9 20 1
60s S. Ext. Area (m2/kg) 2586 236.2 247 5
180s RHR (kW/m2) 178.8 177.0 178 1
180s MLR {g/s*m2) 11.8 11.7 12 0
180s HEAT COMB. (Ml/kg) 14.7 14.7 15 0
180s S. Ext. Area (m2/kg) 106.5 97.4 102 4
300s RHR {(kW/m2) 167.2 169.1 168 1
300s MLR {g/s*m2) 12.0 12.1 - 12 0
300s HEAT COMB. MI/kg) 13.7 13,7 14 0
300s S. Ext. Area {m2/kg) 914 82.3 87 5
FILE: CHR1BAKS5.XLS Page 1 11:46 PM 8/20/92




SUMMARY TEST REFPORT

Cone Calorimeter

Test Ref: AKKOO042 Test Date: G7-06-1%792

DETAILS BF MATERIAL TESTED
Sponsor : MNational Research Council of Canada

Material: CHAIR 1 SEAT
Date Recelvedr 05-23-1992

DETAILE OF TEET PROCEDURE UBED

Heat Flux P S96.0 kW/m= Neminal Flow : 24,1 1/s
Dritice Constant ©  0.0475679 Heat per Unit Mole : 13.10000 kJ/g0=z
Heater Orientation ¢! Horizontal Spark Ignitor Used : Y

Brid Used : N _ Frame Used t Y

Eonditioning : 50.0 RH @ 24,0°C Test Conditions : 0.0 RH @ 27.5°C
Specimen Thickness: 0.125000m Specimen Area @ 0.010000 m®

TEST RESULTS

Initial Mass : 33.2 @ Time of Peak RHR H 20 s
Final Mass : 4.8 g Peak RHR i 3I79.% EW/a=
Mass Lost H 3.04 kg/m= Peak Mass lLoss H 13. 69 g/s*m™
Ignition Time : 10 = Feak Extinction Area: 461.12 m=/ky
Flameout Time ¢ &90 s Total Heat Released : 67.36 M3/ m=

Summary Data From Ignition

Test Mean bG8 1808 Z00s
Heat REelease kW/m= 102.75 314,33 175,44 155,79
Mass Loss Rate q/fs*m= .75 10.8B0 7. 29 &.76
Heat of Combustion MI/kg 19.99 27.05 23.1G 22.48
Specific Ext. Area mi/kg 121.66 372.2 133.92 134, 32
Carbon Dicxide kg/kg 0. 00000 0. 40000 G. 00000 0. 00000

Carbon Monoxide kg/kg 0. 00000 0.0G000 0. 00000 G. 00060

OBBERVATIONS AND COMMENTS

The material ignited without the sparker, almost imm,

A large initial heat peak is followed by a smeller plateau.
The pelyursthane burne completely, however the bottom
elastic porticn does not. Bimilarly to last test.

Tested by : Onno Robert
Dfficer ! Kim Andrew
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SUMMARY TEST REPORT

Come Calorimeter

Test Ret: AKKDOTD Test Date: 06-30-1997

BETAILE OF MATERIAL TEEBTED
Sponsocr : National Research Council of Canada

Material: CHAIR 1 BACK

pox

Date Received: 05-23-i99

DETAILE OF TEST PROCEDURE UBED

Heat Flux : S0.0 kW/a® Neminal Fleow : D&,
Orifice Constant : S Heat per Unit Mole : :3
Heater Orientation : Horizontal Spark Ignitor Usegd : =~
Brid Used I Frame Used HE
Conditiening 5 S50.0 BRH & 24,0°C Test Conditions :
Bpecimen Thickness: 0.030000m Specimen Area :

TEBT REBULTS

Initial Mass 1 74.4 g Time of Peak RHR :
Final Mass : 0.0 g Peak RHE :
Mass Lost H 7.44 kg/mT Peak Mass Loss :
Ignition Time : S s Peak Extinction Area:
Flameout Time : 1,329 s ' Total Heat Released :

Summary Data From Ignition

Test Mean 608 1808 300
Heat Release YW/ m= 93.19 256,17 i78.B1 167.17
Mass Loss Rate . gfsean® 5.%2 12.15 1:1.83 12,03
Heat of Combustion MI/kg 15.358 20,13 14.73 13.70
Specific Ext. Area ml/kg 28. 2% 25B.SE 106,50 91,37
Carben Dioxide kofkg 000050 0. 00000 0. 00400 0. 460000

Carbon Monoxide kg/kg 0. 00000 G 00000 8. 00000 4., 000G0

DBESERVATIDNS AND COMMENTS

& number of peaks can be seen. i-top +fabrig, Z-wood (big)
3= & number of peaks fram Polyurethane, lastly the bottom
fabric,

Tasted by 1 Onno Robert
Officer : ¥Kim Andrew

L3, L0000 13/

35
S13.3
153.77

29B.78B

122.55

0.0 RH & 28, 1°C
0.010000 o=

LW/ m=
g/s&mT
m=/kg
MI/m=
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SUMMARY TEST REFPORT

Cone Calorimeter

Test Ref: AKESGAO Test Date: 07-04-1%92

DETAILE OF MATERIAL TESTED
Spensor @ National Research Council of Canada

Material: CHRIR 1 LALE

Date Received: 05-23-1982

DETAILS OF TEST PROCEDURE USED

Heat Flux ! OED.G kW/mR Nominal Fiow 2 24,1 lr/m
Orifice Constant T D.047679 Heat per Unit Mole : 13.10000 xJ/g0=
Heater Orientation ; Horizontal Spark Ighnitor Used : Y

Brid Used EN Frame Used P Y

Conditiening ¢ 50.0 RH @ Z4.09C Test Conditions @ G.0 RH € 25.4°C
Bpecimen Th1ckne5 g 0.030000m Specimen Area @ 0,010000 &%

TEST REBULTS

Initial Mass 7i.1 g Time of Peak RHE : 4n s
Final Mass : Il oo Peak RHE s 321.2 EW/m=
Mass Lost : &.BU kg/m= Peak Mass Loss H 18.04 g/s*m<
Ignition Time @ T os Peak Extinction Area: 2%6.7% m=7kg
Flameout Time : 1,390 s Total Heat Released : 1253.20 MI/m=

Summary Data From Ignition

Test Mean 608 1BO8 s
Heat Releaze W/ m= 85,27 282,22 177.03% 169,10
Mass lL.oze Rais g/s*m? 5.74 12.07 11.74 12,14
Heat of Combuostion Hl/ko 74.28 19.72 15, &8 13.7
Specific Ext. Arsa mllkg 27.60 236,19 97.39 BZ.22
Carbon Dioxide ka/fkg 0. 00000 G, 0GaO0 0. 30000 0. 00000
Carbon Monoxide kg/kg 0. 060000 O, 00000 0. 000G 0. 000600

OBBERVATIDNS AND COMMENTS

A numher of peaks can be seen. i-top fabric, Z2-wocod ibig)
3- & number of peaks from Folvurethane, lastly the bottom
fabric, Similar to previcous. lame went out for z brief
period of time, and then re-ignited for the rest.

& brief gip is seen in EHE from this.

Tested by : Onno Eobert
Dfficer ! Eim Andrew
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APPENDIX U: 25.0 mm POLYISOCYANURATE WITH FOIL




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Foam w/ foil
YEAR RECEIVED : 1992
GRID / ¥RAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 50
THICKNESS (mm) : 25
UNITS AVG MAX
DETAILS |Test Reference AKK0051 DEV %
OF TEST |[Date Tested (D/M/Y) 7120192
Temperature (Deg ©) 31 31 N/A
Initial Mass (2 1¢ 10 N/A
TEST |Ignition Time () 0 0 N/A |
RESULTS {Flameout Time (s) 1204 1204 N/A
Time PHR (s) 0 0 N/A
Pecak RHR {(KW/m2) 1] 4] NIA
Peak Mass Loss (g/s*m2) 0.7 1 N/A
Peak Ext. Area (m2/kg) i 0.0 0 N/A
Total Heat Rel. (M3/m2) 0.0 0 N/A
THR @ PHR (MY/m?2) 0.0 0 N/A
TM HEAT COMB., (Mlkg) 0.0 0 N/A
T™ RHR {(kW/m2) 0.0 0 N/A
™ MLR {g/s*m2) 0.0 ¢ N/A
TM S. Ext. Area (m2/kg) 0.0 0 N/A
Mass Final (_é) 9 9 N/A
SUPPLEM [60s RHR Gwm2) | 0o [ 00 N/A
-ENTARY |60s MLR (g/s*m2) 0.0 O N/A
DATA 60s HEAT COMB. MXkg) 0.0 ] N/A
60s S. Ext. Arca (m2/kg) - 0.0 0 N/A
180s RHR (kW/m2) 0.0 0 N/A
180s MLR (g/s*m2) 0.0 0 N/A
180s HEAT COMB. MJkg) 0.0 0 N/A
180s S. Ext. Area (m2/kg) f 0.0 0 N/A
300s RHR {kW/m2) 0.0 0 N/A
300s MLR {g/s*m2) 0.0 ] N/A
300s HEAT COMB. (Ml/kg) i 0.0 0 N/A
300s 8. Ext. Area {m2/kg) 0.0 0 N/A

FILE: 25FMF522.XLS

Page 1
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SUMMARY TEST REFPORT

Eome Calorimeter

Test Ref: AKX0O0S1

DETAILE OF MATERIAL TESTED
Sponsor + National Research Qouncil of Canada

Material: Z25mm Foam w/ Foil 22

Date Reteived: 05-23-1992

DETAILE OF TEST PRUCEDURE USED

Heat Flux i 50.0 kW/m=R
Orifice Constant t  ©,04B390
Heater Orientation ¢ Horizontal
Grid Used H

Conditioning : S0.0 RH @ 24.09C
Specimen Thickness: 0.025000m

TEST REBULTS

Initial Mass 10.2 g
Final Mass H 2.0 g
Mass Lost t 0.12 kg/m=
Ignition Time : 0 s
Flameout Time : 1,204 s

Summary Data From Ignition

Test Mean &08
Heat Felease LW/ m= .00 0.00
Mass Loss Eate g/s¥m= 0,04 0.00
Heat of Combustion MI/kg 0. 00 (.00
Specitic Ext. Area m}/kq Q.00 06.00
Carbon Dioxide kg/kg (1, 00000 0. 00600

Carbon Monoxide kg/kg 0. 00000 0. DOH00

DBEERVATIONS AND COMMENTS

Test Date: 07-20~-1997

Nominal Flow
Heat per Uni
Spark Ignito
Frame lUsed

Test Conditi
Specimen Are

Time of Peak
Peak RHR

t Mole
r Used

ons
a

RHE

Peak Mass Loss

Pepak Extinction Area

Total Heat Released

1805

0,00
0.00
0.00
0.00
G. 00000
0, 00000

hfter five minutes the sample swelled up slightly.
Ignition remained on for 10 minutes after which since

there was no ignition it was turned off.

The ftest was run until 20 minutes to see it there »

be any change, but nothing happened.

Tasted by 1 Dnno Robert
Pfficer : Him - o :

3008

4. 00
0,02
G. 00
0.00
{, OG000
G. 000006

24.1 1/s
13, 10000 kJ/ghz
Y
Y

0.0 EH & 31.3°C
0.010000 m=

: s

H 0.0 kW/m=
: D.67 g/s*m®™
: ¢.00 m=/kg
: 0.00 M3/n=



APPENDIX V: 1.0 mm WALLPAPER
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CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Wallpaper
YEAR RECEIVED : 1992
GRID / FRAME / NEITHER: GRID
FLUX LEVEL (kW/m2) : 25
THICKNESS (mm) : 1
UNITS AVG. MAX
DETAILS |Test Reference AKK0054 DEV %
OF TEST |Date Tested (DM/Y) 721192
Temperature (Deg C) 29 29 N/A
Initial Mass (g) 3 3 N/A
TEST |Ignition Time (s) 10 10 N/A
RESULTS |Flameout Time (s} 60 60 N/A
Time PHR (s} 18 10 N/A
Peak RHR (kW/m2) 86 86 N/A
Peak Mass Loss {g/s*m2) 4.7 4.7 N/A
Peak Ext. Area {m2/kg) 807.7 307.7 N/A
Total Heat Rel. (MJ/m2) 1.4 1.4 N/A
THR @ PHR (MI/m2) 0.4 0.4 N/A
TM HEAT COMB. Mlkg) 6.0 6.0 N/A
T™M RHR (kW/m2) 30.3 30.3 N/A
TM MLR (g/s*m2) I 39 3.9 N/A
TM S. Ext. Area (m2/%g) " 313.6 3136 | NA
Mass Final (g) 2 2 N/A
SUPPLEM |60s RHR (KW/m2) 12.8 12.8 N/A
-ENTARY |60s MLR (g/s*m?2) 2.0 2.0 N/A
DATA 160s HEAT COMB. (M1/kg) 5.0 5.0 N/A
60s 8. Ext. Area (m2/kg) - 177.7 177.7 N/A
180s RHR (kW/m2) 43 4.3 N/A(
180s MLR (g/s*m2) 0.7 0.7 N/A
180s HEAT COMB. (MJ/kg) 5.0 50 | AUA
180s S. Ext. Area (m2/kg) 59.2 59.2 N/A
300s RHR (kW/m2) 2.6 2.6 N/A
300s MLR (g/s*m2) 0.4 0.4 N/A
300s HEAT COMB. {MJ/kg) 5.0 5.0 N/A
300s S. Ext. Area {m2/kg) 35.5 35.5 Nlh
FILE: 0TWALL12.XLS Page 1 1:54 PM 8/10/92




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Walipaper
YEAR RECEIVED : 1992
GRID / FRAME / NEITHER: GRID
FLUX LEVEL (kW/m2) : 50
THICKNESS (mm) : 1
UNITS AVG. | MAX
DETAILS |Test Reference AKKO0050 DEY %
OF TEST |Date Tested {D/M/Y) 7/20/92
Temperature {(Deg C) 31 31 N/A
Initial Mass _(é) 3 3 N/A |
TEST |lgnition Time 1 ) 5 T 5 | NA
RESULTS |Flameout Time (s) 39 39 N/A
Time PHR (s) 5 5 N/A
Peak RHR (kW/m2) 20 80 N/A
Peak Mass Loss (g/s*m2) 4.9 4.9 N/A
Peak Ext. Area (mkg) 872.9 872.9 N/A
Total Heat Rel. (MJ/m2) 1.0 1.0 N/A
THR @ PHR {MJ¥/m2) 0.4 0.4 N/A
T™ HEAT COMB. {MJ/kg) 3.3 3.3 N/A
™ RHR (kW/m2) 38.7 38.7 N/A
T™™ MLR (g/s*m2) 4.9 4.9 N/A
TM S. Ext. Area (m2/kg) 680.3 680.3 N/A
Mass Final (g) 2 2 N/A
= ===
SUPPLEM |60s RHR (KW/m2) 7.3 7.3 NIA
-ENTARY |60s MLR {g/s*m2) 1.6 1.6 NIA
DATA |60s HEAT COMB. {MJ/kg) 3.2 3.2 N/A
60s S. Ext. Areca (m2/kg) 210.7 210.7 N/A
180s RHR (kKW/m2) 2.4 24 N/A
180s MLR (gfs*m2) 0.5 0.5 NJA
180s HEAT COMB. MIkg) 3.2 3.2 N/A
180s S. Ext. Area {mkg)} 70.2 70.2 NIA
300s RHR (kW/m2) 1.5 1.5 NI/A
300s MLR {(g/s*m2) 0.3 0.3 N/A
300s HEAT COMB. MI/kg) 3.2 3.2 N/A
300s S. Ext. Area (mAkg) 42.1 421 NIA
FILE: DIWALLIS.XLS Page 1 1:57 PM 8/10/92




SUMMARY TEST REPORT

Cone t:euj.c:r'i.naeetzeer-

Test Ref: AKKOOSE

DETAILE DF MATERIAL TESTED
Eponsor t National Research Council of Canada

Material: imm Wallpaper 1 92

Date Received: 05-23-1992

DETAILE OF TEST FRDCEDURE UBED

Heat Flux 1 25.0 kW/m®
Drifice Constant t 0.052B20
Heater Drientation @ Horizontal
grid Used Ty

Conditioning ¢ 50.0 RH @ 24.0°C
Specimen Thickness: 0.001000m

TEBT RESULTS

Initial Mass 1 3.2 g
Finsl Mams 1 1.7 g
Mass Lost H 0.1% kg/m=
Ignition Time : 10 s

H 80 5

Flameout Time

Summary Data From Ignitien

i
in
rF
o=
h
T+
!
(X

Test Date: 07-21-1992

Nominal Flow
Heat per Unit Mole

2

i

Spark Ignitor Used Y
Frame Used KN
Test Conditions 0.0

Specimen Area

Time of Peak RHR

Peak RHR

Peak Mass Loss

FPeak Extinction Area
Total Heat REeleased

¢ -icxiz iz emmitted at the beginning eof the test, the
sampie ignites almost immediately and burns for one minute.

Similar to higher heat fluwx,

Tested by 1 Onno Robert
Déficoar t Kim Andrew

"
H
.
*
-
[
*
H
a
H

4.1 1/s
3.10000 kJ/g0x

EH g Z8.BoC

G. 010000 m=

10 5
B5.9 kW/m®
4.73 g/s*n®

BO7.74 n¥/kg



SUMMARY TEST REFPORT

Comne Calorimeter

Test Ref: AKKQOS0 Test Date: 07-20-1992

DETAILS OF MATERIAL TESTED
Sponsor : National Research Council of Canada

Material: 1ms Wallpaper 1 %2
Date Received: 05-23-19%92

DETAILB OF TEBT PROCEDURE USED

Heat Flus P 50,0 kW/m= Nominal Flow s 24.1 1/s
Drifice Constant f  8.048590 Heat per Unit Mcle 3 13,.10000 kJ/g0=
Heater Orientation : Herizontal Spark Ignitor Used : Y

Grid Used P Y Frame Used :t N

Conditioning ¢ S0.0 RH € 24,09C Test Conditions : 0.0 RH @ 31.3°C
Epecimen Thickness: ©.001000m Specimen Ares :  0.0100006 m<

TEST RESULTS

Initial Mass 3.2 g Time of Peak RHR : S s
Final Mass H 1.5 g Peak RHR : B0.0 kW/m=
Mass Lost : 0.17 kg/m= Peak Mass Loss : 4,92 g/s*m=
Ignition Time ¢ Ss Peak Extinction Area: B72.91 m=/kg
Filamegut Time 1 3% = Total Heat Released : 0.97 MI/m=

Summary Data From Ignition

Test Mean &08 1BBE 300s
Heat Release W/ m=2 3B. &% 7.32 2.44 i.44
Mass Loss Eate g/s*m= 4,92 1.64 0.55 0,33
Heat of Combustion MI/kg 3.26 .18 3.18 3.14
Specific Exi. Area mi/kg 680. 35 210.74 70.25 42.15
Larbon Dioxide kg/kg 0, GOG00 . 00000 0. 00000 (. 00000

Carbon Monoxide kg/hkg G. 00000 0. G0300 0. 000030 0. 00000

COBEERVATIONE AND COMMENTS

Material ignites almwost immediately. After 30s the entire
face burns out and the flame is extinguished. Not 21l of th
e material is burned, a thin charred section remains.

Tested by : Onne Eohert
Officer ! Kim Andrew
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APPENDIX W: 12.3 mm PARTICLEBOARD




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Particleboard
YEAR RECEIVED : 1992
GRID /FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 25
THICKNESS (mm) : 12.3
UNITS AVG. | MAX
DETAILS |Test Reference AKK0025 | AKK0029 | AKK(OQ35 DEV %
OF TEST |[Date Tested {(DIM/Y) 6/17/92 6/25/92 6/25/92
Temperature (Deg C) 28 25 27 27 6
Initial Mass ® 83 88 89 87 4
TEST Ignition Time (s) 110 120 104 111 8
RESULTS |Flameout Time (s) 1160 1133 1275 1189 7
Time PHR (s) 875 135 9440 650 79
Peak RHR (kW/m?2) 136 140 241 172 40
Peak Mass Loss (g/s*m2) 11.7 12.6 11.4 12 6
Peak Ext. Area {m2/kg) 182.4 176.3 160.5 173 7
Total Heat Rel. {MJ/m2) 74.9 70.7 69.7 72 4
THR @ PHR {MJ/m2) 57.9 N/IA 53.9 56 4
T™M HEAT COMB. (MJ/kg) 11.1 10.4 10.0 10 6
T™ RHR (kW/m2) 71.7 70.4 59.6 67 11
™™ MLR (g/s*m2) 6.6 6.5 6.3 6 3
TM S. Ext. Area {m2/kg) 30.8 32.6 26.4 30 12
Mass Final (g) 20 23 22 22
SUPPLEM [60s RHR (kW/m?2) ] 1309 131.5 1314 TS? 0
-ENTARY [60s MLR {p/s*m2) 10.9 11.2 10.6 11 3
DATA |60s HEAT COMB. (MJ/kg) 11.3 10.9 11.6 11 3
60s S. Ext. Arca (m2/kg) - 103.5 94.7 114.8 104 10
180s RHR (kW/m2) 95.9 93.3 95.1 95 2
180s MLR {g/s*m2) 8.6 8.7 8.5 9 1
180s HEAT COMB. (Ml/kg) 10.9 10.5 11.0 11 3
180s S. Exl. Area {m2/kg) 54.2 46.8 58.1 53 12
300s RHR (kW/m2) 80.8 78.2 78.3 79 2
300s MLR {g/s*m2) 7.4 1.5 7.3 7 1
300s HEAT COMB. (MJ/kg) 10.7 10.2 10.5 10 3
300s 5. Ext, Area (m2kg) 358 282 35.2 33 15
FILE: 12PBD222.XLS Page 1 11:49 PM 8/20/92




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Particleboard
YEAR RECEIVED : 1992
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 50
THICKNESS (mm) : 12.3
UNITS AVG. | MAX
DETAILS [Test Reference AKKO010 | AKKO0015 | AKKO0D19 DEV %
OF TEST |Date Tested (D/M/Y) 6/15/92 6/17/92 6/17/92
Temperature (Deg O) 27 27 28 27 1
Initial Mass (3] 82 78 83 81 4
TEST |lgnition Time (s) 25 30 25 277 13
RESULTS {Flameout Time (s) 790 713 835 779 9
Time PHR (s) 595 580 645 607 6
Peak RHR (KW/m2) 175 257 203 212 21
Peak Mass Loss (g/s*m2) 15.6 19.5 16.3 17 14
Peak Ext. Area (m2/kg) 219.7 350.9 270.9 280 25
Total Heat Rel. (MJ/m2) 68.8 75.4 79.1 74 3
THR @ PHR (MI/m2) 51.3 62.6 63.6 59 13
TM HEAT COMB. (MI/kg) 10.1 12.0 11.7 11 11
T™M RHR &Wim2) | 90.5 11.7 98.3 100 12
TM MLR (gs*m2) | 9.1 9.1 8.6 9 4
TM S. Ext, Area (m2kg) i 643 64.1 64.2 64 0
Mass Final ® | 18 19 19 | 19 4
SUPPLEM [60s RHR (kW/m2) 165.9 178.7 181.4 175 5
-ENTARY [60s MLR (g/s*m2) 14.1 14.0 13.0 14 5
DATA |60s HEAT COMB. (MJ/kg) 11.1 12.0 13.2 12 9
60s S. Ext. Area (m2kg) 160.2 157.7 156.8 158 1
180s RHR (kW/m2) 121.6 138.3 134.0 131 7
180s MLR (g/s*m?2) 11.4 11.4 10.8 11 4
180s HEAT COMB. (MJ/kg) 10.5 11.9 12.1 11 9
180s S. Ext. Area (m2/kg) 99.5 91.0 101.0 97 6
300s RHR (kW/m2) 98,1 115.7 113.5 109 10
300s MLR (g/s*m2) 9.7 9.7 9.6 10 1
300s HEAT COMB. (MJ/kg) 9.9 11.8 11.6 11 11
300s S. Ext. Area (m2/kg) | 639 58.3 65.0 62 7
FILE: 12PBD522.XLS Page 1 2:00 PM 8/10/92
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SUMMARY TEST REFORT

Come Calaor

Test Refr AKKOG2S

DETAILE OF MATERIAL TEBTED
Bponsor § Naticnal Research Council of Canada

Material: 1/2° FParticle Board 92
Date Received: 05-23-1992

PETAILE OF TEBT FROCEDURE UBED

Heat Flux ! 25.0 kW/m=
Brifice Constant i 0.04B8041
Heater Orientation : Horizental
Brid Used PN

Conditioning & S0.0 RH @ 24.0°C
Bpetimen Thickness: O0.012300m

TEST REBULTS

Initial Mass ¢ B2.9 g
Final Mass H 20.2 g
Mass Lost H 6.27 kg/m®
Ignition Time : 110 s
Flameput Time @ 1,160 s

Summary Data From Ignition

Test Mean 605
Heat Release ki/m= 71.86% 130,87
Mass Loss Rate g/s¥m= 6£.55 10,92
Heat of Combustion MI/fkg 11.1¢ 11.27
Specific Ext. Area m}/kg 30.83 103.53
Carbon Diguxide kg/kg 0. 00000 . 00000

Carbon Monoxide ko/ko 0. 00000 0. 000060

DESERVATIONS AND COMMENTS

The frame did not rise at all.
The sample rose only slightly above the frame,
than previous tests.

Tested by 1 Onno Robert
Dfficer ! Kim Andrew

imeter

Test Date: 04-17-199%7

Neminal Flow

: 24.1 1/8

Heat per Unit Mole : 13.10000 kJ/gO:
Spark Ignitor Used : Y

Frame Used

Test Conditions

HE

Specimen Area t 0.010000 =

Time of Peak
Peak RHR

Peak Mass lLoss ]
Peak Extinction Area: 1B2.36
Total Heat Released :

1808

?5.87
B.64
16.87
H4.23
0. 00000
0. 00000

less

RHR : B73
136.4
11.73

73.92

300s

BO. 82
7.45
10.70
33.77
0. 00000
0. 00000

0.0 RH @ 27.

6°C

s
kW/m=
g/s*m=
m=/kg
MI/m=



Exp 25 6/18/92
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SUMMARY TEST REFORT

Test Ref: ARKOO2Y9

TESTED

DETAILE OF MATERIAL
Sponsor @ R

Materist.

Come Calorimeter

"

Nominal Flow’

24,1 /s

CGritire Constant t 0,047799 Heat per Unit Mcle : 13.10000 k3I/g0x
Heater DOrientation & Horizonteal Spark Ignitor Used : Y

Grid Used HI Frame Used : Y

Conditioning : S0.0 RH @ 24.0°C Test Conditions ¢ (.0 RH @ 25.1°C
Bpecimen Thickness: 0.012300m Specimen Area : 0.010000 mF

TEET RESULTS

Initial Mass B2.0 g Time of Peak RHR : 135 &
Final Mass : 22.7 g Peak RHR : 129.8 kW/m=
Mass Lost H £.53 kg/m® FPeak Mass Loss H i2.62 g/s5*m=
Ignition Time : 120 s Peak Extinction Area: 176.31 m®/kg
Flameout Time t 1,133 = Total Heat Released : 70.74 MI/mE

Summary Data From Ignitien

Heat Release kW/m=
Mass Loss Hate g/ s¥m=
Heat of Combustion MI/kg

Specific Ext. Area mF/kg
Carbon Dioxige -kgfkag
Carbon Monoxide kg/kg

OBSERVATIONS AND COMMENTS

Uneventful.
Thig test is taped

Test Mean ADE 1835
70.3R 131.51 G3.27
b.54 11.15 B.&7
10.35 10.94 14.44
32,560 34,68 46.7B
0. 00000 0. 00000 4. 00000
, 00000 0.00000 0. 00000

Sample billowed up slightly

Testad by 1 Onno Robert
Cfficer ! KEim Andrew

JG0s

7E.17
7,30
16,22
28.19
0, 00000
8. 00000
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Exp 29 6/25/92

1/2" Particleboard 92 Flux = 25
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SUMMARY

DETAILS OF MATERIAL TESTED
Sponsor : National REesearch Council of Lanada

Material: 1/2° Farticle Board 92

O5-23-1992

Date Received:

BETAILE OF TEET PROCEDURE UBED

Heat Flux P 25.0 kW/m=
Drifice Constant :t 0.04779%9
Heater Orientation : Herizontal
Brid Used : N

Conditioning t 50.0 RH @ 24.0°C
Bpecimen Thickness: 0.012300m

TEST REBULTS

Initial Mass
Final Mass
Mass Lost
Ignition Time &
Flameout Time :

J -a

I

8 g
22.0 g
6.73 kg/m=
0
7

LU I 5 o

[ ]

1
1,2

Summary Data From Ignition

Tezt Mean 608
Heat Release LW/ m= 59.58 131.41
Mass Loss Rate g/s*m= 5.26 1G.61
Heat of Combusticn MI/kg 10.00 11.61
Specific Ext. Area mi/kg 26.42 114.81
Carbon Dioxide ka/fka . 06000 0. 00000
Carbon Monoxide kg/kyg 8. 00000 0. 00000

DBEERVATIONS AND CDMMENTS

Uneventful.
This test is taped

Testad by ¢ DOnnc Robert
Déficer 1 Kim Andrew

TEST

Test Date: 06-23-1992

24.1 1/s
13.10000 kJ/g0z
Y
¥

Nominal Flow

Heat per Unit Mole
Spark Ignitor Used
Frame Used

LU TR TRt

Q.0 FH @8 27.49C
0.010000 =

Test Conditions
Specimen Area

Wi mN

Time of Peak RHR : 240 =

Feak RHR £ 241.1 kW/m=

Peak Mass Loss : 11.40 g/s*m™
Peak Extinction Area: 160.47 m=/kg

Total Heat Released : 67.71 M}/ m=

1BOS 300s
95.0% 78.34
B8.48 7.32
i0.96 10,54
58.08B 35.24
{. 00090 Q. Q0o00
0.00000 0. 00000
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1/2" Particleboard 92 Flux = 25
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SUMMARY TEST REFPORT

Come Calorimeter

Test Ref: AKKOO10. Test Date: 06-15-19%

DETAILE DOF MATERIAL TESTED
Sponsor @ Maticnal Rese

Materia. .

DETAILE OF TEST FROCEDURE USRD

Heat Flux H kS n.nal Flow : 24,1 1/s

N o : 1 0.04B8566 Heat per Unit Mole : 13.10000 kJ/gO=z
Heater Drientation ¢ Horizontal _ Spark Ignitor Used 3 Y

Brid Used t N Frame Used : Y

Eonditioning 3 S0.0 RH @ 24.009C Test Conditions @ 0.0 RH € 26.9°C
Epecimen Thickness: O.012300m Specimen Area @ 0.010000 m=

TEET REBULTE

Initial Mass 1 Bi.7 g Time of Peak RHR : 595 s
Final Mass I 17.7 g Peak EHR H 175.2 kW/m=
Mass Lost : b.40 kg/m= ' Peak Mass Loss : 15.62 g/s*m™
Ignition Time 1 25 s . Peak Extinction Area: 219.68B m¥/kg
Flameout Time 1 : 68.81 MI/m®

790G s Total Heat Released

Summary Data From Ignition

Test Mean 605 1808 =00s
Heat Eelease kW/m= O R0.54 165,85 121.65 QE. 08
Mass Loss Rate g/s#m= 2.11 14,14 11.3%9 g.74
Heat of Combustion MI/kg 1G.08 11.09 10.49 9.95
Specitic Ext. Area mi/ky 64.34 16G.15 99.01 63.91
Carbon Dioxide kg/kg . 00000 0. 6000 0. 00000 G, 00000

Carbon Monoxide kg/kg 0.00000 0, 00000 0. 00000 0. 00000

OBSERVATIONS AND COMMENTS

the material rose up from the frame a fair amount
initially there were problems with the o2 conc being
around 20.%7 hard to say i+ the test was o.k. or not

Tested by : Onno Robert
Dfficer b Kim Andrew
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1/2" Particle board 92

180.0 ®  4B6.0
160.0 g 14.0/
g e i o
z ' ® 10,04
100.01 -
N [ 5.0‘
T B80.0 o
T 80.0 g 8.0
T 40.0 M 4.0
20.0 § 2.0
0‘0 AL R R LR AL R E AR ALl L d A RN E A AL LA AR E Rl R Rl athldsbingy] z o.o E22A2A LA LR LA R ARl ) RARELRRRIRALARRAIRARY LERIRalIdunRdinaullytadosaniny]
0.0 4.0 8.0 12.0 0.0 4.0 8.0 12.0
Time - minutes Time -~ minutes
~— Heat relesse rate -  fate of Mass Loss
2.0 6.0 1.0 14.0
25 R o. 250 . o - 1l Y fTPTTITTYPTT T Y] v} nnuuuuuugnuuuunu.uu 3 . o
S  =20.0 200.03 2.3 7
S g 2.0 5
- ——
o 48.0 & 150.0: I
5 . 18 €
z} 3 a : Y g
o 10,03 © 100.03 -]
o : « E 1.0
2 o %
N 5.0 50.0 0.5 §
L a3
w 3
0.04 0.0 0.0
0.0 4.0 8.0 0 0.0 4,0 8.0 12.0
Time ~ minutes ) Time - minutes
——  Effective Heat of Combustian ‘ -~ Smoke specific extinection aresa in exhaust =

— Cumulative smoke volume through exheust st




SsUMMARY TEST REPFPORT

Conme Calorimeter

Test Ref: AKKODIS Test Date: 06-17-1992

DETAILE OF MATERIAL TEBTED
Sponsor ¢ National Research Council of Canada

Materiali 1/2° Farticle Hoard 92
Date Received: Q5-23-1992

DETAILE DF TEST PEOCEDURE UBED

Heat Flux ¢ S50.0 kW/m=? Nominal Flow 1 24,1 1/s
Orifice Constant ¢ (.048BS0 Heat per Unit Mole : 13.10000 kJ/gDa
Heater Orientation ¢ Horizontal Spark Ignitor Used ¢ Y

Grid Used ! N Frame Used Y

Conditioning 2 50.0 RH @ 24.0°C Test Conditions § 0.0 RH 8 27.49C
Epecimen Thickness: (¢.012300m Specimen Area 1 0.010000 m=

TEST RESULTS

Initial Mass 1 77.8 g Time of Peak RHR : 580 s
Final Mass H 1B.7 g Peak RHR : 257.0 kW/m=
Mass Lost H 3.91 kg/m™ Peak Mass lLoss : 19.49 g/s*m™
Ignition Time @ 30 s Peak Extinction Area: Z50.B7 mT/kyg
Flameocut Time @ : 75.40 MI/m®

71 ¢ Total Heat Released

Eummary Data From Ignition

Test Mean 608 1B0S 3005
Heat Relsase kW /m= 111.70 178.74 138.34 115,73
Mass Lnoss Rate g/s*m= ?.0& 14,03 11.41 9.65
Heat of Combustion MI/kag 2.04 11.97 11.87 11.83
Epecific Ext. Area m}/kg 64,11 157.75 21.01 58. 30
Carbon Diaxide kaflkg 0.00000 0. 00000 4. 00000 Q. 0aGad

Carbon Meonexide kg/kg 0. 00000 0.00000 0.00000 . 60000

OBSERVATIONS AND COMMENTS

Test seemed to be fine.
02 conc seems to be working.
Sample rose above the frame again.

Tested by © Onno Robert
Officer I Kim Andrew
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Particleboard 92
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suUMMARY TEST REFPORT

Cone Calor-imeter

Test Ref: AKK0O019 Test Date: 06-17-19%Z2

DETAILE OF MATERIAL TEBTED
Eponsor : National Research Louncil of Canada

Material: 1/2° Particle Board 92
Date Received: 05-23-1792

DPETAILE QOF TEST PROCEDURE USED

Heat Flux T S0.0 kW/R® MNominal Flow T 24.1 1/s
Brifice Constant :  0,04B041 Heat per Unit Mole : 13,10000 kI/gD0z
Heater Orientation @ Horizontal Spark Igniteor Used : Y

Grid Used t N Frame Used : Y

Conditioning ¢ S0.0 RH @ 24.09C Test Conditions : 0.0 RH & 27.6°C
Specimen Thicknesses 0.012300m Specimen Area : O0.010000 m=

TEST RESULTE

Initial Mass 1 83.1 g Time of Peak RHR : 645 &
Final Mass : 19.2 g Peak RHR : 202,46 kEW/m=
Mass Lost H £.39 kg/m= Peak Mass Loss H 16,26 g/s*m™
Ignition Time @ 253 s Peak Extinction Area: 270.91 m=/kq
Flameout Time : B3G5 Total Heat Released : 79.12 MI/m=

Summary Data From Ignition

Test Mean . 6OS 1808 J00s
Heat Felease LW/ m= 78.29 1B1.43 133.96 113.48
Mass Loss RHate a/s*m= 8.60 2.964 10.81 .61
Heat of Eompustion MJI/kg 11.48 13.17 12.14 11,65
Specific Ext. Area ml/fkg 64,23 196,77 101.00 65.02
Carbon Disxide kg/kq 0., 00000 0.00000 {1, 00000 0, GOC00
Carbon Monoride ka/kao 0. 00000 0, 00000 3. 60000 0. GUo00

OBSERVATIONS AND COMMENTS

Test seemed to be fine.

82 conc seems to be working.

Frame rose up slightly.

Some liquid ran down sides of "holder.

Onno Robert
Eim Andrew

Tested by
Dfficer
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SsUMMARY TEST REPORT

Cone Calorimeter

Test Ref: AKKOOD7 Test Date: 06-17-1992

DETAILS OF MATERIAL TESTED
Sponsor ; Naticnal Research Council of Canada

Material: 1/2° Particle Board 92
Date Received: 05-23-1997

PETAILE OF TEST PRDCEDURE USED

Heat Flux §90.0 kW/m= Nominal Flow : 24,1 1/s
Brifice Constant :  £.04BBS0O Heat per Unit Mele : 13.10000 kJ/g0:
Heater Orientation : Horizeontal Spark Ignitor Used : Y

Brid Used t N Frame Used 1 Y

Conditioning &1 S50.0 RM € 24,00C Test Conditions ¢ 0.0 RH @ 25.B9C
Epecimen Thicknesss 0.012300m Specimen Area 0. 010600 B®

TERT REBULTS

Initial Masg B3.2 g Time of Peak RHR : 630 s
Final Mass H 20.3 g Peak RHR : 137.2 kW/m®
Mags Lost H 6.2% kg/m® Peak Mass lLoss : 16.03 g/fs*m=
Ignition Time @ 25 s Peak Extinction Area: 243.97 m=/kg
Flameout Time : 745 s Total Heat Released : 30,92 MI/m®
Bummary Data From Ignition

Test Mean 608 1BOS J00s

Heat Release kW/m2 41.5%3 104.58 67.37 47.03

Mase Loss Rate g/s¥m= B.74 13.80 11,20 .69

Heat of Combustion MJI/kg 4.85 7.43 5.97 4,93

Specific Ext. Area mi/kg &67.09 156,51 9B. 90 64,832

Carbon Dioxide kg/ka 4. 60000 0. 00000 0. 00000 0. G000

Carbon Monoxide kg/ka G.000G00 0. 00000 0. 00000 &. 00000

DBSERVATIONS AND CDMMENTS

the material rose up from the frame a fair amount
initially there were problems with the o2 conc being
around 21.11 this test should not be used

Testad by t Onno Robert
Qfficer t Kim Andrew
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APPENDIX X:

12.3 mm PARTICLEBOARD



CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Particleboard 2
YEAR RECEIVED : 1992
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 25
THICKNESS (mm) : 12.3
UNITS AVG, | MAX
DETAILS |Test Reference AKK0053 | AKKOOS56 | AKK0057 DEV %
OF TEST [Date Tested ' (D/M/Y) 7/21/92 7/28/92 7/28/92
Temperature (Deg C) 29 28 28 28 2
Initial Mass (g) 82 82 83 82 1
[ TEST |Ignition Time (s) 100 100 105 102 3
RESULTS {Flameout Time {s) 1180 1140 1125 1148 3
Time PHR (s) 110 135 135 127 13
Peak RHR (kW/m2) 122 130 132 128 5
Peak Mass Loss {g/s*m2) 11.0 N/A 10.8 11 1
Peak Ext. Area (m2/kg) 150.0 108.3 114.8 124 21
Total Heat Rel. {MJ/m2) 39.7 63.3 68.6 57 31
THR @ PHR {MJ/m2) N/A N/A N/A N/A N/A
TM HEAT COMB. (MJ/kg) 6.4 5.7 10.5 8 40
T™M RHR {(kW/m2) 36.9 61.1 67.6 55 33
™ MLR {g/s*m2) 6.0 N/A 6.5 6 4
TM S. Ext. Area (m2/kg) 24.2 N/A 18.7 21 13
Mass Final (g) 21 N/A 21 21 1
SUPPLEM |60s RHR (kW/m2) 104.9 126.4 128.5 120 13
-ENTARY |60s MLR (g/s*m2) 9.9 9.9 9.8 10 0
DATA |60s HEAT COMB. (MJ/kg) 9.8 12.1 12.3 11 14
60s S. Ext, Area (m2/kg) 105.2 79.6 93.7 93 14
180s RFIR (kW/m2) 70.1 94.6 94.3 86 19
180s MLR (g/s*m2) 8.1 8.2 8.3 8 2
180s HEAT COMB. {(MJ/kg) 8.4 11.4 11.1 10 18
180s S. Ext. Area (m2/kg) 68.1 53.9 52.7 58 17
300s RHR (kW/m2) 54.9 76.3 71.2 69 21
300s MLR (g/s*m?2) 7.2 7.9 7.4 7 5
300s HEAT COMB. MI/kg) 74 9.6 10.3 9 18
300s S. Ext. Area (m2/kg) 44 8 324 316 36 24
FILE: 12PBD222.XLS Page 1 12:22 PM 8/26/92




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL: Particleboard 2
YEAR RECEIVED : 1992
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) ; 50
THICKNESS (mm) : 12.3
UNITS AVG. | MAX
DETAILS |Test Reference AKK0049 | AKK0058 | AKKO0059 DEV %
OF TEST |Date Tested {(D/M/Y} 7/20/92 7/28/92 7128/92
Temperature {Deg O) 31 29 29 29 5
Initial Mass (g) 81 82 78 80 3
TEST  |Ignition Time (s) 20 20 20 20 0
RESULTS [Flameout Time {(s) 780 824 745 783 5
Time PHR (s) 30 660 45 245 169
Peak RHR {(kW/m2) 159 190 178 176 10
Peak Mass Loss (g/s*m2) 13.9 15.8 14.7 i5 7
Peak Ext. Area {(m2/kg) 205.8 246.8 210.7 221 12
Total Heat Rel. (MJ/m2) 44.2 72.0 67.4 61 28
THR @ PHR {(MJ/m2) N/A 60.5 N/A 60 N/A
T™M HEAT COMB. (MJ/kg) 7.1 11.0 11.0 10 27
T™M RHR (kW/m2) 58.5 90.6 93.6 81 28
™ MLR {g/s*m2) 3.3 8.3 8.5 8 2
TM S. Ext. Area {m2/kg) 58.1 46.7 51.9 52 11
Mass Final () 21 19 19 20 7
SUPPLEM |60s RHR (KW/m2) 140.1 169.7 167.0 159 12
-ENTARY {60s ML.LR {g/s*m2) 12.6 12,2 12.7 13 2
DATA {60s HEAT COMB. (MJ/kg) 10.3 13.0 12.4 12 13
60s S. Ext. Area (m2/kg) 147.1 153.6 142.6 148 4
180s RHR (kW/m2) 96.2 126.3 123.4 115 17
180s MLR (g/s*m2) 11.0 10.5 10.6 it 3
180s HEAT COMB. {Mikg) 8.5 11.8 11.4 11 20
180s S. ExL. Area {m2kg) 97.3 97.1 85.8 93 8
300s RHR (kW/m2) 76.1 105.3 104.0 05 20
300s MLR (g/s*m?2) 9.7 9.3 9.4 9 2
300s HEAT COMB. (MJ/kg) 7.7 11,1 10.9 10 22
300s S. Ext. Area (m2kg) 63.9 59.1 52.2 58 11
FILE: 12PB2522.XLS Page 1 12:23 PM 8/26/92




SUMMARY TEST REFORT

Come Calorimeter

Test Ref: AKKOOSS Test Date:

DETAILES DF MATERIAL TEBTED
Sponsor : National FResearch Council of Canada

Material: 1992.2 1/2° Farticleboard

Date Received: 05-23-1992

PETAILE OF TEBT FROCEDURE UBED

Heat Flux
Orifice Constant

25.0 kW/m= Nominal Flow
G.052820 Heat per Unit Mole

07-21-1992

24.1 1/s
13.10000 kJ/g0=

LU TR TR T ]

Heater Drientation Horizontal Spark Ignitor Used ¥
Grid Used N "Frame Used ¥
Conditioning 1 S50.0 FH € 24,09C Test Conditions ¢ 0.0 EH @ 2B.4°C
Epecimen Thickness: 0.012300a Specimen Area r  0,.0L0000 mp=
TEET RESULTS
Initial Mass : B2.3 g Time of Peak RHR : 110 s
Final Mass : 20.7 g Peak RHR : 122.0 kW/m=
Mass Lost H 6.16 kg/m® Peak Mass Loss : 11.02 g/=*m~
Ignition Time : 100 s Peak Extinction Area: 149.96 o=/ka
Flameout Time : 1,180 s Total Heat Released : 39.68 MI/o®
Summary Data From Ignition

Test Mean 608 1BOS 3005
Heat Release EW/m® 36.91 i04.94 70.08 54.91
Mass Loss Fate g/s*m= &.00 e.8b6 8.07 7.22
Heat of Combustion MJI/kg &.35 .83 g.41 7.43
Specific Ext. Area m}/kg 24,17 105,22 &B. 13 44.B%2
Carbon Dioxide kg/kg - 0L 00000 G. 00000 0, 00000 0. 00000
Carbon Monoxide kg/kg 0. 006000 000000 0.00000 0, 00000

OBEERVATIONE AND COMMENTS

Orifice constant quite high teday.
At end of test 02 rose toc 98%, may be a problem.
Sample burned as expected.

Testad by 3 Onno Robert
Qfficer ! Kim Andrew
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1/2" Particleboard 92.2 Flux = 25
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SUMMARY TEST REPORT

Comne Calorimeter

Test Refr AKKOOS6 ' Test Date: 07-2B-1%992

DETAILE OF MATERIAL TEBTED

Sponsor ¢ National Research Council of Canada

Material: 1992,2 1/2° Particleboard

Dats Received:s 05-23-1992

DETAILB OF TEST FROCEDURE UBED

Heat Flux : 25.0 kW/m® Neminal Flow t 24.1 1/s
Orifice Constant 1 0.046311 Heat per Unit Mole : 13.10000 kJ/gD»
Heater Orientation 1 Horizontal Spark Ignitor Used ¢ Y

Brid Used PN ~ Frame Used s Y

Conditioning 1 50.0 RH @ 24.0°C Test Conditions : 0.0 RH € 2B.0°C
Epecimen Thickness: 0.012300m Specimen Area @ 0.010000 @<
TEST RESULTS

Initial Mass 1 B1.5 g Time of Peak RHR . 135 s
Final Mass 5 0.0 g Peak RHR : 130.3 kW/m®
Mass Lost t B.15 kg/m® Peak Mass Loss H b54%.37 g/s#*m=
Ignition Time 1 100 s Peak Extinction Area: 10B.25 m®/ka
Flameout Time ¢ 1,130 s Total Heat Released @ 63.26 N1/m=
SBummary Data From Ignition
Test Mean 605 1805 300s

Heat Release kW/m2 61.12 126.38 94,62 76.34

Mass Loss Rate g/s*m2 14.91 ?.89 B8.18 7.88B

Heat of Combustion MJ/kg S.66 12.10 11.38 9.58

Specific Ext. Area ml}/kg .92 79.60 53.94 32.37

Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000

Carbon Monoxide kg/kg G. 00000 0. 00000 0.00000 0.00000

OBBERVATIONE AND COMMENTS

Typical.

Tasted by 1 Onno Robert
Dfficer ¢ Kim Andrew
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BUMMARY TEST REFORT

Comne Calorimeter’

Test Refi AKKOOS57

DETAILE OF MATERIAL TEBTED

Bponsor 1 National Research Council of Canada

Material: 1992.2 1/2° Particl

Date Received: 05-23-1992

DETAILE DF TEBT PROCEDURE UBE

Heat Flux 1 25.0 kW
Orifice Constant 1 0.045631
Heatar Orientation t Horizont
6rid Used _ t N

eboard

D

im=
1
al

Conditioning 1 50.0 RH & 24.0°C
Bpecimnen Thl:knulsl 0.012300m

TEBY RESULTS

Initisl Mass 1 B3.3 g
Final Mass 1 21.1 g
Mass Lost H 6,22 kg/m®
Ignition Time 3 105 s
Flamsout Time ¢ 1,125 =

Summary Data From Ignition

Test Mean
Heat Release KW/ m= &7.43
Mass Loss Rate g/s#m2 6.54
Heat of Combustion MJ/kg 10.51
Specific Ext. Area m}/kg 18.73
Carbon Dioxide kg/kg 0. 00000
Larbon Monoxide kg/kg 0.00000

OBSERVATIONS AND COMMENTS

Typical.

Tested by 3 Dnno Robert
Dfficer t Kim Andrew

605

128.51
2.82
12.34
93.73
0. 00000
{.00000

Test Date: 07-2B-1992

Nominal Flow

Heat per Unit Mole
Spark Ignitor Used
Frame Used

Test Conditions : 0.
Specimen Area t 0,

Time of Peak RHR %
Peak RHR :
Peak Mass lLoss H
Peak Extinction Area:
Total Heat Released :

1BOE 300s

%4.26 77.18
8.34 7.3%9
i1.09 10.31
52.72 31.63

0.00000  0.0000G0
0.006000  0.00000

24.1 1/s

13. 10000 kl1/g0=
Y

Y

0 RH € 2B.3°C
010000 m=

135 s
131.9 kW/m=
10.81 g/s¥n®

114.79 m=/kg
68. 64 M1/n=
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SUMMARY TEST REFORT

Cone Calorimeter

Test Ref: AKKDO49 ) Test Date: 07-20-19%2

DETAILS DF MATERIAL TEBTED
Sponsor § National Research Council of Canada

Material: 1992.2 1/2' Farticleboard
Date Received: 05-23-1992

DETAILE OF TEBT FROCEDURE UBED

Heat Flux b 90.0 kW/m= Nominal Flow : 24,1 1/s
Orifice Constant ¢ 0.04B590 Heat per Unit Mele : 13.10000 kJ/g0e
Hepter Orientation 5§ Horizontal Spark Ignitor Used : Y

GBrigd Used ! N Frame Used Y

Conditioning 1 S50.0 RH @ 24.0°9C Test Conditions 3 0.0 RH € 31.4°C
Specimen Thickness: 0,012300m Specimen Area ¢  0.QI0000 mF

TEST RESULTS

Initial Mass @ B1.0 g Time of Peak RHR H 30 s
Final Mass : i9.4 g Peak RHR : 138,97 kW/m=
Mass Lost : 6.16 kg/m= Peak Mass Loss i 13.92 g/s=*m=
Ignition Time : 206 s Peak Extinction Area: 205.79 a</kg
Flameout Time @ 780 s Total Heat Released @ 44,15 MI/m*®

Bummary Data From Ignition

Test Mean 605 1808 300
Heat REelease EW/m= G9B. 48 140,07 26.15 7&.08
Mass Loss Rate g/s*m= 8.33 12.58 1G6.97 Q.65
Heat =f Combustion MI/kg 7.05 10.30 B.49 7.72
Bpecific Ext. Area mi/kg 58.05 147.1% 97.324 3.73
Carbon Dioxide kg/kg 0.00000 G, G0o0d 0, 00000 G, Q0000
Carbon Monoxide ko/kg . 00000 0. 00000 0. 00000 0.00000

OBSERVATIDNS AND COMMENTS

Similar to previous particleboard tests.

Tested by ! Dnno Eobert
Dfficer : Kim Andrew
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SUMMARY TEST REPORT

Conmne Calorimeter

Test Ref: AKKOOSB Test Date: 07-2B-1992

DETAILS OF MATERIAL TESTED
Bponsor 1 National Research Council of Canada

Materials 1992.2 1/2° Particleboard
Dats Received: 05-23-1992

DETAILE OF TEBT PROCEDURE UBED

Heat Flux t S50.0 kW/m= Nominal Flow :
Orifice Constant 1 0.045311 Heat per Unit Mole &
Heater Drientation & Horizontal Spark Ignitor Used ¢
Brid Used t N . Frame Used :
Conditioning ¢ 50.0 RH @ 24.0°C Test Conditions : O.
Bpecimen Thicknesst 0.012300m Specimen Area : O.

TEBT REBULTE

Initial Mass 1 B1.7 g Time of Peak RHR 3
Final Mams 1 19.4 g Peak RHR :
¥Mass lLost 3 6.23 kg/m® Peak Mass Loss 1
Ignition Time @ 20 s Peak Extinction Area:
Flameout Time 1 824 s Total Heat Released :

Bummary Data From Ignition

Test Mean 608 1805 300s

Heat Release kW/a= g0.55 169.70 124.28B 105,28
Mass Loss Rate g/s%n® B.25 12.24 10.48 9.32
Heat of Combustion MJ/kg 11.04 13.04 11.80 11.14
Specific Ext. Area m}/kg 45.73 153.62 97.0%9 59.13
Carbon Dioxide kg/kg 0.00000 0.00000 0. 00000 G¢. 00000

Carbon Monoxide kg/kg 0.00000 0.00000 0.00000  0.00000

DBBERVATIONS AND COMMENTE

Typical.

Tested Dy 1 Onno Robert
Dificer t Kim Andrew

24,1 1/s
13.10000 ki/g0=
Y
Y

0 RH @ 28.6°C
010000 =

660 s
190.4 kW/m=
15.84 g/s#*m=

246.B2 m®/kg
71.99 Ml/m=
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SUMMARY TEST REFPORT

Cone Calorimeter

Test Refr AKKOOS5%9 Test Date: 07-28-1992

DETAILS OF MATERIAL TEBTED
Sponsor t National Research Council of Canada

Material: 1992.2 1/2° Particleboard
Date Received: 05-23-1992

DETAILE DF TEBT PRDCEDURE UBED

Heat Flux 1 50.0 kW/m= Nominal Flow 1
Orifice Constant 1 0.046311 Heat per Unit Mole :
Heater Drimntation t Horizontal Spark Ignitor Used :
Grid Used t N Frame Used ]
Conditioning 1 S0.0 RH @ 24.0°C Test Conditions : O.
Bpacipen Thickness: 0.012300a Specimen Area 1 0.

TEST RESULTSE

initial Masa 1 77.6 g Time of Peak RHR :
Final Mass 1 i8.6 g Peak RHR :
Mass Lost ' 5.90 ko/m® Peak Mass Loss :
Ignition Time 20 s Peak Extinction Area:
Flameout Time 1 745 s Total Heat Released :

Summary Data From Ignition

Test Mean 6085 1805 300s
Heat Release kW/m= 93. 44 167.04 123.45 104.00
Mass Loss Rate g/s*m2 8.53 12.73 10.60 9.38
Heat of Combustion MJ/kg 10.98 12.36 11.41 10.94
Specific Ext. Area m}/kg 51.90 142.61 B5.7%9 52.25
Carbon Dioxide kg/kg 0.00000 0.00000  0.00000 ¢, 00000

Carbon Menoxide kg/kg 0. 00000 0.00000  0.00000  0.00000

OBBERVATIONS AND COMMENTS

Typical.

Tested by t Onno Robert
Dfficer 1 Kim Andrew

24.1 1/s
13.10000 k3/g0=
Y
'

0 RH e 28.8°C
010000 m=

45 s
177.8 kW/m=
14.71 g/s*n™

210.70 m®/kg
67.42 MJ/m*
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APPENDIX Y: 150.0 mm SEAT




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : CHAIR 2
YEAR RECEIVED : 1992
GRID / FRAME / NEITHER: GRID
FLUX LEVEL (kW/m2) : 50
THICKNESS (mm) : 150
UNITS | AVG. | MAX
DETAILS |Test Reference Il AKKO060 | AKKO0062 DEV %
OF TEST |Date Tested (DM/Y) il 7/28092 7/28/92
Temperature (Deg C) i 25 30 30 1
Initial Mass (é) 125 137 131
TEST  |Ignition Time (s) 10 10 10 0
RESULTS |Flameout Time (s) 2020 3014 2517 20
"Time PHR (s) 50 55 53 5
Peak RHR (kW/m2) 668 716 692 3
Peak Mass Loss (g/s*m2) 227 21.5 22 3
Peak Ext. Arca (m2/kg) 1615.3 1724.7 1670 3
Total Heat Rel. (MJ/m2) 300.3 377.8 339 11
THR @ PHR (MJ/m2) 17.1 21.0 19 10
TM HEAT COMB. M/ke) 24.3 22.9 24 3
TM RHR (kW/m?2) 149.8 126.1 138 9
T™ MLR (p/s*m2) 6.1 44 5 16
TM 8. Ext. Area (m2/kg) 541.6 4264 484 12
Mass Final _ (g) 28 20 24 18
SUPPLEM |60s RHR (kW/m2) 540.7 570.9 556 3
-ENTARY |60s MLR (g/s*m2) 18.5 18.3 18 1
DATA [60s HEAT COMB. (MY/kg) 27.9 29.5 29 3
60s S. Ext. Area (m2/kg) ' 8922 947.5 920 3
180s RHR (kW/m?2) 515.8 546.3 531 3
180s MLR (/s*m?2) 16.6 16.9 17 1
180s HEAT COMB. (MV/kg) 30.5 31.8 31 2
180s S. Ext. Area (m2/kg) 1231.6 1229.3 1230 0
300s RHR (kW/m2) 485.2 501.6 493 2
300s MLR (g/s*m?2) 15.7 15.5 16 1
300s HEAT COMB. (MJ¥/xg) 30.7 32.0 31 2
300s S. Ext. Area (m2/kg) 1293.3 1326.6 1310 I
FILE: SEAT250.XLS Page 1 12:41 PM 8/23/92




SUMMARY TEST REPORT

Cone Calorimeter

Test Reft AXKO0&40

DETAILS OF MATERIAL TEBTED

Bponsor 1 National Research Council of Canada

Material: CHAIR 2 SEAT

Date Recaiveds 05-23-1992

DETAILE OF TEBT PROCEDURE USED

Heat Flux I 50.0 kW/m=
Orifice Constant 1 0.0446311
Heater Drientation § Horizontal
Brid Used 1 Y

Conditioning 1 S50.0 RH € 24.0°C
Specimen Thickness: 0.150000m

TEBT REBULTYSB

Initial Mass 1 124.5 g
Final Mass H 28.4 g
Mass Lost 3 9.61 kg/m=
Ignition Tinm 1 10 s
Flamsout Time : 2,020 s

Summary Data From Ignition

Test Mean
Heat Release kW/m= 149.75
Mass Loss Rate g/s¥a= 6.09
Heat of Combustion MJ/kg 24,31
Specific Ext. Area m}/kg 541.61
Carbon Dioxide kg/kg 0.00000

Carbon Moncxide kg/kg 0. 60000

OBSERVATIONS AND COMMENTE

6085

F940.67
18.53
27.89

872.15

0.00000

0.00000

Test Dater 07-28-19%92

Nominal Flow
Heat per Unit Mole
Spark Ignitor Used

Frame Used
Test Conditions .: 0.
Specimen Area @ O,

Time of Peak RHR H
Peak RHR H
Peak Mass Loss :
Peak Extinction Area:
Total Heat Released :

1808 300s

59i5.84 4B3.16
i6.564 15.70
J0.48 30. 64

1,231.58 1,2935.27
0.00000  0.00000
0.00000  0,00000

No barking board, compressed down into tray. Srid used. Igni
ted almost immediately, a large peak in HRR and Smoke at beg
inning is followed by a decline and then ancther increase

in production.Followed by a gentle decline and steady low bu

rning for remainder.

Tested by ¢ Onno Robert
Dfficer t Kim Andrew

24,1 1/s
13.10000 k3/g0=
Y

N

0 RH @ 29.49C
010000 m=

30 s
667.9 kW/m=
22,70 g/sap®

1,6159.31 m®/kg
300.25 Mi/m=
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suUuMMARY TEST REFPORT

Eomne Calorimeter

Test Refr AKKOOAZ Test Date: 07-28-1992

DETAILE OF MATERIAL TEBTED
Sponsor : National Research Council of Canada

Material:s CHAIR 2 SEAT

Date Received: 05-23-1992

DETAILS OF TEST PROCEDURE USED

Heat Flux t 50.0 kW/m= Neminal Flow : 24.1 1/=
Orifice Constant 1 0,044311 Heat per Unit Mole : 13.10000 kJ/g0=z
Haater Orientation 1 Horizontal Spark Ignitor Used @1 Y

Brid Usad 1y Frame Used : N

Conditioning 1 50.0 RH @ 24,00°C Test Conditions 0.0 RH @ 30.2°C

Specimen Thickneass: 0.150000m Bpecimen Area 0.010000 m=

TEST RESULTE

Initial Mass 1 136.6 g : Time of Peak RHR H 55 s

Final Mass ' 19.7 g Peak RHR H 716.0 kW/m=
Mass Lost 1 11.469 kg/m= Peak Mass Loss : 21.47 g/s*m=
Ignition Time 1 10 5 Peak Extinction Areas 1,724.6%9 a=/kg
Flamsout Time 1 3,014 s Total Heat Released : S77.80 M1/m=

Bunmary Data From Ignitioen

Test Mean 608 1805 300s
Heat Release kW/m= 126,14 570.95 546,29 501.63
Mass Loss Rate g/s*m2 4,43 18.33 16.87 15.53
Heat of Combustion MJ/kg 22.93 29.48 31.83 31.99
Specific Ext. Area m}/kg 426.41 947.53 1,229.2B 1,326.57
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000

Carbon Monoxide kg/kg 0.00000 0.0000C 0.00000 0.00000

DBBERVATIONS AND COMMENTS

Similar te previcus test. At end a2 small bump in EHR occure
d, perhaps from this sample burning more extensively.Last
test did not burn all of sample.Burned much longer than 1ast
one. Test terminated upon flam extinguishing.

Tastad by 1 Onno Robert
Officer t Kim Andrew
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SUMMARY TEST REFORT

Cone Calorimeter

Test Ref: NRC1170

DETAILS OF MATERIAL TESTED

Sponsor ¢ National Research Council of Canada

Material: 3/2' Foil Covered Foam 91

Date Received: 5 /01/1891

DETAILS OF TEBT PROCEDURE USED

Heat Flux

Drifice Constant -
Heater QOrientation
Brid Used

25.0 kW
0.042210
Horizontal
N

Conditioning : S0.0 FH & 24.0°(
Specimen Thickness: 0.040500m

TEST RESULTE

Initial Mass :

Final Mass :

Mass Lost H 0.01 kg/m=
Ignition Time : 0 s
Flameout Time @

Summary Data From Ignition
Test

Heat Release bW/ m=

Maze Losse Rate o/s#®¥m=
Heat of Combustion MJI/kg
Specific Ext. Area ml/kg
Carbon Bioxide kg/kg a.
Carbon Monoxide kg/kg 0.

OBEBERVATIONS AND COMMENTS

Uneventful.
Mothing happened.

Tested by ¢ Onno Robert
Dfficer ! Eim Andrew

=2

Mean

1.39
0.01
0. 00
G.00
Gadoo
DODG0

405

1.13
.00
G.00
0. G0
0. 00000
G. oR000

Test Date: 07-05-1991

Neminal Flow

Heat per Unit Mole
Spark Ignitor uUsed
Frame Used

Test Conditions
Specimen Area

2.

Time of Peak RHR
Peak RHR

Peak Mass Loss

Peak Extinction Area
Total Heat Released

LT TR BT

1805 300s
1.15 i.40
0.00 G, 00
Q, (g Q.00
G, 0B 0,00

4. 00000 G.00000
0. 00000 0.00000

A e g
24,0 1/s

14,1000G kl/g0=

Y
Y

010000 m=

0.0 RH @ 27.19C

kW/m=2
g/s*n=
m=/ kg
M/ m=



3/2" Foam w/ Foil 91 Flux

ﬁ U\“ i MN
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Déficer 1 Kim Andrew

SUMMARY TEST REFPORT

Cone Calorimeter

Test Ref: NRC1145 Test Date: 06-21-19%91

DETAILS DOF MATERIAL TESTED
Bponsor : National Eesearch Council of Canaga

Material; 3/2° Foil Covered Foam 91
Date Received: & /23/1990

DETAILS OF TEST PROCEDURE USED

Heat Flux i 90,0 kW/m® _ Nominal Flow 1 24.0 1/s
Orifice Constant : 0.043B42 Heat per Unit Mole : 135.10000 kJ/qg0=z
Heater Orientation : Horizontal Spark Ignitor Used t VY

Brid Used PN Frame Used Ly

Conditioning : 50.0 RH € 24.0°C Test Conditions ¢ 50.0 RH €@ 29.5°C
Specimen Thickness: 0.035000m Specimen Area ¢ 0.010000 m?

TEST RESULTS

Initial Mass : 12.5 g Time of Peak RHR H 05
Final Mass H iz.4 ¢ Peak EHR H 0.0 kW/m=
Mass Lost : 0.01 kg/m= Peak Mass Loss : 0.00 g/s*n=
Ignition Time : g s Peak Extinction Area: 0.00 mZ/kg
: b00 s Total Heat Released : G.00 MI/m=

Flameout Time

Summary Data From Ignition

Test Mean 405 1805 300s
Heat Release LW/ m= 0.00 0.00 0,00 0.00
Mass Loss Rate g/s*m? 0.00 0.00 0.900 0.00
Heat of Combusticn MJ/kg 0.00 Q.00 0.00 0. 60
Specific Ext. Area ml}/kg 0.00 6.00 0.00 0.00
Carbon Dioxide kg/kg 0. 00000 Q. 00000 0.00000¢ 0. QO0o0

Carbon Monoxide kg/ikg 0. 00000 G. 00000 0.00000 0. 00000

CESERVATIONS AND COMMENTS
AS usual, ng flame, no smoke, no heat, for ten minutes.

There were some small rises on the surface of the material,
and a few snap crackle and pops.

Teasted bv * Onno Robert
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Officer : Kim Andrew

SUMMARY TEST REPORT

Cone Calorimeter

Test Ref: NRC11%0

DETAILS DF MATERIAL TESTED
Sponsor @ National Research Council of Canada

Material: 3/2° Foil Covered Foam 91
Date Received: S /01/19%1

DETAILS OF TEST PRDCEE?RE USED
©

Heat Flux ! el KW/mZ
Brifice Constant r 0.042183
Heater Orientation @ Horizontal
Brid Used : N

Conditioning ¢ S0.0 RH @ 24.09C
Bpecimen Thickness: 0.040000m

TEST RESULTE

Initial Mass 1 12.8 g
Final Mass H 12.3 g
Mass Lost 1 0.05 kg/m®
Ignition Time ¢ 0s
Flameout Time : 605 5

Summary Data From Ignition

Test Mean 605

Heat kelease kW/m= 3.27 1.06
Mass Loss Rate g/s*m= 0.05 0. 00
Heat of Combustion MJI/kag 1.67 0.00
Specitic Ext. Area m#/kg 0,00 G.00
Eggggg Réﬁé;?ﬁe Eglkg Q.00000 0.000Q00
: :g/kq 0. 00000 4. 00000

OBEERVATIONS AND COMMENTS

Test Date: 07-0B-1991

Nominal Flow

Heat per Urit Mole
Spark Ignitor Used
Frame Used

W aw mu mm

Test Conditions
Specimen Area

0.

" Time of Peak RHR

Peak RHR H
Peak Mass Loss H
Peak Extinction Area:
Total Heat Released :

1805 300s
1.84 2.85
0.02 0.05

96.38 S2.48
(.00 0.00

0. 00000 ¢. 00000
0. 00000 0. 00000

Uneventful as usual, the top swelled up slightly.

Tested by 1 Onnc Robert

24.0 1/s

13.10000 kJ/g0a

Y
Y

010000 m=

50.0 kKH € 28.BoC

kb /m=
g/s¥*m®
m=/kyg
I/ m=



APPENDIX Z: 6 mm CHIPBOARD




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Chipboard
YEAR RECEIVED : 1992
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 25
THICKNESS (mm) : 6
UNITS AVG. | MAX
DETAILS |Test Reference AKK0020 | AKK0026 | AKK0032 DEV %
OF TEST |Date Tested (D/M/Y) 6/17/92 6/17/92 6/25/92
Temperature {Deg C) 28 28 26 27 3
| Initial Mass ) 46 47 44 46 3
TEST  |Ignition Time (s) 84 80 100 88 14
RESULTS |Flameout Time (s) 600 710 684 665 10
Time PHR (s) 340 345 115 267 57
Peak RHR (kW/m?2) 144 127 148 140 9
Peak Mass Loss (gfs*m2) 11.5 11.4 11.8 12 2
Peak Ext. Area (m2kg) 102.2 95.0 98.0 98 4
Total Heat Rel. (MJ/m2) 43.6 39.9 43.6 42 6
THR @ PHR (MJ/m2) 272 23.9 N/A 26 6
TM HEAT COMB. MV/kg) 11.9 9.9 10.9 11 9
TM RHR (kW/m?2) {847 63.9 75.7 75 15
TM MLR @s*m2) 19 1.5 7.6 8 3
TM S. Ext. Area (m/kg) i 39.0 32.0 315 34 14
Mass Final | ® Y _ 10 10 10 9
SUPPLEM |60s RHR (KW/m2) [ 1303 110.0 1272 | 123 10
-ENTARY [60s MLR (g/s*m2) 10.0 9.7 9.6 10 2
DATA |60s HEAT COMB. (MJ/ke) 12.4 10.7 12.3 12 9
60s S. Ext. Area (m2/kg) 40.1 39.5 52.8 44 20
180s RHR (kW/m2) 102.2 84.6 100.5 96 12
180s MLR (g/s*m2) 8.1 7.9 8.1 8 2
180s HEAT COMB. (MJ/ke) 12.4 10.5 12.0 12 10
180s S. Ext. Area (m2/kg) 322 322 39.3 35 14
300s RHR (kW/m2) 108.7 94.6 107.8 104 9
300s MLR (g/s*m2) 8.7 8.7 8.7 9 0
300s HEAT COMB. (MIkg) 12.3 10.7 12.2 12 9
300s S. Ext. Area (m2/kg) 50.6 52.5 56.9 53 7
FILE: D6CHP222.XLS Page 1 11:57 PM 8/20/92




CONE CALORIMETER DATA SUMMARY SHEET

MATERIAL : Chipboard
YEAR RECEIVED : 1992
GRID / FRAME / NEITHER: FRAME
FLUX LEVEL (kW/m2) : 50
THICKNESS (mm) : 6
UNITS AVG. | MAX
DETAILS |[Test Reference AKKO0011 | AKK0014 | AKKOD17 DEV %
OF TEST |Date Tested (D/M/Y) 6/17/92 6/17/92 6/17/92
Temperature (Deg C) 26 27 27 27 2
|Initial Mass (& 47 42 47 45 6
— — ——e———
TEST  |ignition Time s 19 13 14 15 24
RESULTS |Flameout Time (s) 374 414 415 401 7
Time PHR (s) 250 205 220 225 11
Peak RHR (kW/m2) 244 214 235 231 7
Peak Mass Loss (g/s*m2) N/A 17.3 18.7 18 4
Peak Ext. Area (m2/kg) 113.1 168.3 194.1 159 29
Total Heat Rel. (MJ/m2) 46.8 45.5 49.0 47 4
THR @ PHR (MI/m2) 34.1 28.1 31.2 31 10
TM HEAT COMB. (Mkg) N/A 12.1 12.1 12 0
TM RHR (kW/m2) 133.7 115.3 122.6 124 8
TM MLR (g/s*m2) " N/A 114 12.3 12 4
TM S. Ext. Area (m2/kg) i394 88.1 84.9 71 44
Mass Final ) [ N/A | 8 9 8 5 |
SUPPLEM |60s RHR (kW/m2) 162.7 165.6 164.6 164 1
-ENTARY |60s MLR (g/s*m2) 12.7 12.6 13.1 13 2
DATA  |60s HEAT COMB. MJkg) 12.1 12.4 11.9 12 2
60s S. Ext. Area (m2/xg) 95.2 94.2 105.2 98 7
180s RHR (kW/m2) 133.5 146.2 144.2 141 6
180s MLR (g/s*m?2) [ _N/a 11.8 11.9 12 0
180s HEAT COMB. {MI/kg) N/A 12.0 11.8 12 1
180s S. Ext. Area (m2/kg) 75.2 115.0 109.5 100 25
300s RHR (kW/m?2) 146.7 136.7 147.9 144 5
300s MLR (g/s*m2) N/A 10.6 11.7 11 5
300s HEAT COMB. (Mlfkg) 2.1 12.8 12.6 9 77
300s S. Ext. Area (m2kg) N/A 114.8 110.8 113 2
FILE: 06CHP522 XLS Page 1 12:00 AM 8/21/92



SUMMARY TEST REFPORT

Cone Calaorimeter

Test Ref: AKKOO11 Test Date: 06-17-1992

DETAILE DF MATERIAL TESTED
Sponsor : National Research Council of Canada

Material: 1/4° Chipboard 92

Date Received:s 05-23-1992

DETAILE OF TEST PROCEDURE UBED

Heat Flux I 50.0 kW/m® Nominal Flow t 24,1 1/s
Orifice Constant t 0.048BS0 Heat per Unit Mole : 13.10000 kJ/g0:
Heater Drientation 1 Horizontal Spark Ignitor Used @ Y

Brid Used PN Frame Used Y

Congditioning 1 50.0 RH @ 24.0°9C Test Conditions : 0.0 EH € Z6.0°C
Specimen Thickness: 0.304000m Specimen Area : 0.010000 m®

TEST RESULTS

Initial Mass 1 454.5 g Time of Peak RHR : 250 s
Final Mass : 3.0 g Feak RHR : 24%.7 kW/m=2
Mass Lost H 4.65 kgfm® Peak Mass Loss : 786,26 g/s*m*®
Ignition Time & 19 = Feak Extinction Area: 113,15 n®/kg
Flamgout Time : 74 s Tetal Heat Released : 446,80 MI/m®

Bummary Data From Ignition

Test Mean 605 1808 300e
Meat Felease bW/ m= 132,70 162,73 35.53 144, 67
Mass Losz Rate g/fekm= 2.85 12,67 117,51 70.51
Heat of Combustion HMI/kg 4,48 12.15% 1,13 2,06
Specific Ext. Area ml ko a9, 36 253.21 75.21 85,13
Carbon Dioxide kgfkg O, 00000 4, 00000 0. 00000 0, A00c
Carbon Monoxide kg/kag 0, 00000 0, 00000 . GUOOo G GRGHH

OBBERVATIONS AND COMMENTS

the material rose above the frame slightly
this test was o.k., the TE values were alirignt

Onno Eaobert

Kim Andres

Tested by
Dfficer

s wm
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SUMMARY TEST REFORT

Cone Calorimeter

Test Ref: AKEQD14

DETAILE OF MATERIAL TEBTED

Sponsor :

Material: 1/4° Chipboard %2

Date Received: 05-23-187%

0]

DETAILS OF TEST PROCEDURE USED

Meat Flux t 50.0 kW/m
Orifice Constant :  D.0D4EBS0

Heater Orientation & Haorizontal
Brid Used t N

Conditioning 1 50.0 RH € 23.0°C
Epscimen Thickness: 0.0066G00m

TEST REBULTE

Initial Mass ¢ 42.2 g
Final Mass H 7.9 g
Mass Lost : 3.43 kg/m=
Ignition Time 3 i3 s
Flameout Time 414 =

Bummary Data From Ignition

=

Test Mean
Heat Release EW/m= 115.28
Mass Loss Rate g/s*m= 11,41
Heat &f Combustion MJ/ke 12,45
Specific Ext. Area m}?/ko BB. 0&
Carbon Dioxide kg/hky 0. 00000
Carbon Monoxide ka/kg 0. 00000

OBSERVATIONS AND COMMENTE

Test seemed to be fine.
02 cone seems to be working.
Uneventful.

Tested by
O+¢ficer

Onno FEobert
Eim Andrew

National Eesearch Council of Carada

605

165.56
12,63
2.3%
D4.18
G.00000
2. 60000

Test Date:

Nominal Flow

Heat per Unit Mcle
Spark Ignitor Used

Frame Used

Test Conditions
Specimen Area

Time of Peak
Peak EHR

Peak Mass Loss

Peak Extinct

Total Heat Released

1BGS

146.21
i1.BE
12,00

115.01

Q. aaGoa
0.00000

D&=-17-1992

28,1 1/s

13. 10000 £J/g0=
Y

y

0.0 EH & Z7,1°C
0.010000 n®

RHR : 205 s

: 214. 4 LW/ m=
H 17.31 g/s#m=
ion Area: 16B.30 m®/kg

45.53 Mi/m®

300s

136,72
1¢.58
12.81

114.82

0. 00000
0. 00000
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sSUMMARY TEST REPORT

Come Calorimeter

Test Ref: AKKOU17

DETAILE OF MATERIAL TESTED

Bponsor : National Research Council of Canada

Material: 1/4° Chipboard %2

Date Received: 05-23-1992

DETAILE OF TEBT FPROCEDURE UBED

Heat Flux t 50.0 kW/m=
Orifice Constant t 0.04B8041
Heater Drientation 1 Horizontal
Brid Used : N

Conditioning ¢ S50.0 EH @ 24,0°C
Bpecimen Thicknesss 0.006000x

EP S 44.7 g
Final Mass 2]

Ignition Time
Flameout Time

3.79 kg/m=
14 5
415 =

" we ex

Summary Data From Ignitien

Test Mean

Heat Kelease kW /m= 122.356
Mass Loss Rate g/s*m= 12.30
Heat of Combustion MJ/kg 12,11
Specific Ext. Area m}/fkg B4.BS
Carbon Dioxide kg/kg €, 00000

Carben Monoxide kg/kg 0. 00000

DBSERVATIONS AND COMMENTS

Test seemed to be fine.
02 conc =seems to be working.
Sample rose above the frame

Tested by t Onno Robert
Dfficer t Kim Andrew

605

164.561
13.08
11.91

105.25

G. 00000
0, 00000

Test Date: 06-17-1992

Nominal Flow
Heat per Uni

Spark lgnitor lUsed

Frame Used

Test Eonditions
seRCLmen Area

24.1 1/s
t Mole
Y
¥

L LR L]

FYITY

D.QIOD0G o°

Tifzg of FEun rE-

Feak RHE : 235.2
Peak Mass Loss : 1B.70
Peak Extinction Area: 194.12
Total Heat Released : 49,02

18085

144.17
11.80
11.79

109.47

G. 00000
&, 00000

3005

147.93
11.48
12,56

116.77

0, 00000
£.00000

13.10000 kJ/gla

bW/ m=
g/s¥m=
=/ kg
Mi/m=
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SUMMARY TEST REPORT

Come Calorimeter

Test Ref: AKEOOZO Test Date: 06—17-1992

DETAILE DOF MATERIAL TESTED
Sponsor ¢ Naticnal Research Council of Canada

Material: 1/4' Chipbcard 92
Date Received: 05-23-199%

DETAILE OF TEST PROCEDURE UBED

Heat Flux T 25,0 kW/mE Nominal Flow t 24,1 1/s
Drifice Constant 1 $.04B041 Heat per Unit Mole : 132.10000 kl/ghz
Heater Orientation ! Horizontal Spark Ignitor Used @ ~
Grid Used !N Frame Unz-
Conditicrning @ S0 ¥ -
ares : L, 010000 m®

- L 24,0 o Time of Peak RHR : 340 s
Final Mass : 11.0 g Peak RHR : 143.7 kW/m=
Mass Lost : 3.50 kg/m= Peak Mass lLoss : 11.45 g/s#*n=
Ignition Time : Bt s Peak Extinction Area: 102,20 m#™/kg
Flameocut Time = 600 = Total Heat Released :

43.64 M1/m®

Summary Data From Ignition

Test Mean C 605 1808 Z00s
Heat Release kW/m= B4.74 130.34 102,21 108.70
Mass Loss Rate g/s¥m= 7.87 .97 B. ChA 8.72
Heat of Combustion MJfkg 11.88 12.37 12,41 12.32
Specifir Ext. Area mi/kp 3%.00 40.14 32,17 30.62
Carbon Dioxide kg/kg 0. 00000 0. Q0000 . 00000 0.00000

Carbon Monoxide kg/kg 3, 00000 &, 00000 0.00000 0.00000

UBSERVATIONS AND COMMENTS

Ignition time guite fast.

Tested by : Onno Robert
Officer t Kim Andrew
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SUMMARY TEST REFPORT

Comne Calorimeter

Test Refr AKKOO2S Test Date: 96~17-19%2

DETAILS OF MATERIAL TESTED
Sponsor : Natinnal Research Council of Canada

Material: 1/4° Chiphoard %2
Date Received: O5-23-1992

DETAILE OF TEBT FROCEDURE USED

Heat Flux 1 25.0 kW/m St ina: Flow T 2401 17z
. Gonieig] Heat par . o .
Heater Urigccaion o - Zpark Ignltor Used Y
-2 : N Frame Used HE
Conditioning 1 50.0 RH @ 24,09C " Test Conditions : 0.0 RH @ 27.59C
Bpecimen Thickness: 0,006000m Specimen Area @ 0.010000 m®

TEST REBULTS

Initial Mass 46.6 g Time of Peak RHR : 345 ¢

- Final Mass 1 9.9 g Peak RHR 5 126.7 kW/mT
Mass Lost : 3.67 kg/m= Peak Mass Loss : 11.41 g/s*m®
Ignition Time : BG s Peak Extinction Area: 25.05 m=/kg
Flameout Time : 710 s Total Heat Released : Z7.721 M1/m®

Eummary Data From Ignition

Test Mean _ 608 1808 00s
Heat Release kW/m=2 £3.85 110,04 B4, A3 94, &3
Mase Loss Eate g/ s*m= 7.50 9.467 7.8B 8.70
Heat of Combustion MI/kg ?.91 10.74 1¢.48 10,73
Epecific Ext., Area mi/kg 31.97 Z9.47 3Z2.24 92,32
Carbon Bicxide kg/kg Q. 000 G, QooGo 0. GoDoD G, 0000

Carbon Monoxide kg/kg 0, 00000 0. 0000 0.00000 0. 00000

ABBERVATIONE AND COMMENTS

The frame did not rise, but the sample did slightly
towards the end of the test.

Tested by : Onno Echert
Officer ! Kim Andrew A
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sUMMARY TEST REFORT

Cone Calarimeter

Tast Refr AKEOOIZ Test Date: 06-25-1992

DETAILS OF MATERIAL TEEBTED
Sponsor : National Fesesarch Council of Canada

Material: 1/4° Chipbeard 92
Date Received: 05-23-1992

DETAILE OF TESBT PROCEDURE USED

Heat Flux P 25,0 kW/m=R Nominal Flow : 24,1 1/s

frifice Constant 1 ©0.047799 Heat per Unit Mole @ 13.10000 :J/gl=

Heater Orientation t Horizontal Spark Ignitor Used :z Y

Brid Used t N Frame Used I §

Conditioning ¢ 50.0 RH @ 24.09C Test Conditions : 0.0 EH @ 26.4°C

Epecimen Thickness: ¢.006000m Specimen Area : 0.010000 mT

TEST REBULTE

Initial Mass : 44.3 g ' Time of Peak RHR $ 115 g

Final Mass H 9.5 g Peak RHR : 14B. 3 kW/n=

Mass Lost H 3.48 kg/m® Feak Mass Loss : 11.83 g/s#*n™

Ignition Time : 100 = Peak Extinction Area: 9B.02 m&™/kg
- Flameout Time ¢  6B4 ¢ Total Heat Released : 43.55 M1/m®

Bummary Data From Ignition

Tast Mean . bOE 1805 2008
Heat Felease EW/m= 75.74 127.20 106,48 107. 81
Mass Loss Rate G/s*m= 7.55 2.58 B.09 B. 5%
Heat of Combustion MI/kg 10.85 12.28 11.99 12,19
Specific Ext. Area m}/kg 31.5% 52.84 39,35 56.92
Carbon Diouide kg/kg G 00000 0. Q000 0, 00000 0. 00000

Carbon Monoxide kg/kg 0.00000 . 00000 0.000006 0. 00000

OBBERVATIONE AND COMMENTS

lineventful.
This test is taped
Material rose slightly

Tested by : Dnno Robert
Officer P Kim Andrew
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