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RESULTS OF CONE CALORIMETER TESTS CONDUCTED AT THE 
NFLIIRC 

by 

Robert Onno and Andrew Kim 

ABSTRACT 

This report summarizes the National Fire Laboratory's results b m  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 involvebeak heat &lease 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. 



RESULTS OF CONE CALORIMETER TESTS CONDUCTED AT THE 
NFLnRC 

by 

Robext Onno and Andrew Kim 

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 m a t e m  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 flammabiity of materials. In recent years, 
researchers and regulators have been accepting the cone calorimeter as a standard test 
device for materials flammabiity. Much research has taken place in the Nn, using the 
cone calorimeter, to determine relationships with the results 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 

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

The ASTM standard1 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 kWIm2. Ignition 
of the sample k accomplished by using a sparker. 

The following parameters are obtained from the test a visual obse~ation of the 
sample behaviour, the rate of heat release by the oxygen depletion method -1, mass 
lossrate, heat of combustion, specific extinction ar& cumdative smoke volume through 
the stack, ignition time and flameout time. 

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

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 canied 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 Wf.  21. 
The smoke analysis was performed using the values obtained from the laser. Additional 



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 kWIrn2 
and 50 kWlm2. 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 gl(m2s). 
The sampling system operated for an additional two minutes following extinguishment or 
termination to allow for the @ 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. Neithe~ 
the grid nor the edge frame was placed on the sample holder. The material was tested at 
50 kWlm2 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 

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 tables contain the results of three exueriments on each material followed bv 

~ ~- -~~ - - ~ - - -  ----- - - - -  - -  -, 
averages and % deviations of each particular variablk. Individual experiment sheets are 
included 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, 
smoke specific extinction area in exhaust stack, and cumulative smoke volume through 
exhaust stack. 



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 
indicated that some were considered to be unrepresentative, these data were dropped from 
the results. 

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 
detemkhg the time to synchronize th6 rate of &eat release and the rke of mass loss by 
trial and error. This delay time was then used to adjust the @ depletion readings to 
conespond to the correct time. When this number was entered into the data acquisition 
system it adjusted the @readings accordingly. 
Some materials curled upwards towards the cone while burning, causing the tests to be 
invalid. This was @ e l y  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 difticulties 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 followed by a dip in the RHR as the top face charred which 
was followed 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 fmt, 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 (THRePHR) values. 
Based on a wmoarison of the Nn's results with the ASTM round-robin results, 
reprcducib'ity 6f the cone data was observed to be excellent, especially with 
homogeneous materials such as particle board. Differences in materials such as fire- 
retar&d ulvwood and chioboaduroduced slightlv different results. A detailed lab 
compri&~ can be foundrin Ref.'3 and a comlAson is shown in Table 3. This 
comparison shows that the NFL's results were well within the range of the results in 
the d T M  round robin4. The particleboard results demonstrate tbat 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 coeffkient typically had the greatest percentdeviation. 
Some furniture samoles were tested in 1992 and oroblems arose in deal in^ with this 
type of material Tlie preparation of the sample f;om 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 diffcult 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 d t s  of these experiments, as well as observations and test methods. 
have been presented. 

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. 

REFERENCES 

1.  "Standard Test Method for Heat and Visible Smoke Release Rates for Materials and 
Products using an Oxygen Consumption Calorimeter" (ASTM E-1354). American 
Society for Testing and Materials, Philadelphia, PA, 1990. 

2. Janssens, M, "Measuring Rate of Heat Release by Oxygen Consumption", Fire 
Technology. August 1991. pp. 234-249. 

3. Kim, A. and Onno. R., "Evaluating the Fire Hazard of Lining Materials Using the 
OSU, Cone Calorimeter and Full-Scale Fire Test Methods", IRC Internal Report No. 
625. March 1992. 

4. "AS-TM Cone calorimeter inter-Laboratory Trials". ASTM Task Group E5.21, 
TG 60, January 3, 1990. 



TABLE 1. TEST MATERIALS 

Sample Material 

Plywood 
Gypsurnboard 
Plywood 
Fire Retarded Plywood 
Expanded Polystyrene 
Rigid Polyurethan 
Woodpanel 
Particleboard 
Plywood 
Plywood 
Polyurethane with Foil 
Woodpanel 
Chipboard 
Woodpanel 
Woodpanel 
Woodpanel 
Plywood 
Fire Retarded Plywood 
Chair Seat 
Chair Back 
Polyisocyanurate w/Foil 
wallpaper 
Particleboard 
Particleboard 
Chair Seat 
Chipboard 

Thickness 
(mm) 

6.0 
13.4 
12.3 
12.3 
26.1 
25.1 
6.0 

12.3 
6.0 

12.3 
40.0 
3.0 
6.0 
5.0 
3.0 
6.0 

12.3 
6.0 

40.0 
30.0 
25.0 
1 .o 

12.3 
12.3 

150.0 
6.0 

Year 
Received 

1990 
1990 
1990 
1990 
1990 
1990 
1991 
1991 
1991 
1991 
1991 
1991 
1991 
1991 
1992 
1992 
1992 
1992 
1992 
1992 
1992 
1992 
1992 
1992 
1992 
1992 

Batch 
No. 

1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
2 
1 
2 
2 
3 
2 
1 
1 
1 
1 
2 
3 
2 
3 

Year 
Tested 

1991 
1991 
1991 
1991 
1991 
1991 
1991 
1991 
1991 
1991 
1991 
1991 
1991 
1991 
1992 
1992 
1992 
1992 
1992 
1992 
1992 
1992 
1992 
1992 
1992 
1992 



TABLE 2. LEGEND FOR DATA SUMMARY SHEETS 

MATERIAL : 
YEAR RECEIVED : 
GRID /FRAME 1 NE- 
FLUX LEVEL (kWlm2) : 
THICKNESS (mm) : 

Material description 
Year the material was received 
Which cover used with the holder 
Cone heater flux level 
Sample thickness 

Filename under which the test is saved 
Date of test 
The temperature of the room during test 
Initial mass of the sample 

300s RHR 
300s MLR 
300s HEAT COM 
300s S. Ext. Area 

UNITS 

@/M/Y) 
@eg C) 

(g) 

DETAILS 
OF TEST 

Test Ref. 
Date Tested 
Temperature 
Initial Mass 

C- 

(kWIm2) 
(g/s*m2) 
(M.J/kg) 
(m2Ikg) 

300 second mean Rate of Heat Release 
Mass Loss Rate 
Heat Of Combustion 
Specific Extinction Area 

Test Mean of Heat of Combustion 
Test Mean Rate of Heat Release 

Mass Loss Rate 
Specific Extinction Area 

Final mass of sample 

TM HEAT C O ~  (MJ/kg) 
TM RHR 
TMMLR 
TM S. Ext. Area 
Mass Fial 

(kW/m2) 
( g / ~ * d )  
(m2/kg) 

(8) 
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TABLE 3. COMPARISON OF ASTM vs. NFL PARTICLEBOARD 
RESULTS 

. 

Labomtory 

ASIU 
NFL 
NFL 

ASZnil 
NFL 
NFL 

HRR 
@I80 s 
(kWIm*) 

106 
95 
96 

153 
I27 
136 

THR 
&lJIm2) 

72 
75 
72 

89 
74 
77 

Year 
Tested 

1991 
1992 

1991 
1992 

Flux 
Level 

(kWIm2) 

25 
25 
25 

50 
50 
50 

T i e  to 
Ignition 
6) 

110 
130 
109 

24 
35 
28 

PHR 
(kWlm2) 

174 
143 
141 

256 
224 
230 

- 



LIST OF APPENDICES 

'PENDM A: 
'PENDM B: 
?PENDM C: 
'PmIX D: 
'PENDM E: 
'PENDM F: 
'PENDM G: 
'PENDIX H: 
'PENDM I: 
'PENDIX J: 
'PENDIX K: 

'PENIIM S: 
?PENDM T: 
'PENDIX U: 
'PENDM V: 
'PENDM W: 
'PENDM X: 
'PENDM Y: 
'PENDM Z: 

6.0 mm Plywood 
13.4 mm Gypsumboard 
12.3 mm Plywood 
12.3 mm Fire Retarded Plywood 
26.1 mm Expanded Polystyrene 
25.1 mm Rigid Polyurethane 
6.0 mm Woodpanel 
12.3 mm Particleboard 
6.0 mm Plywood 
12.3 mm Plywood 
40.0 rnm Polyurethane with Foil 
3.0 mm Woodpanel 
6.0 mm Chipboard 
5.0 mm Woodpanel 
3.0 mm Woodpanel 
6.0 mm Woodpanel 
12.3 mm Plywood 
12.3 mm Fire Retarded Plywood 
40.0 mm Seat 
30.0 mm Back 
25.0 mm Polyisocyanurate with Foil 
1.0 mm Wallpaper 
12.3 mm Particleboard 
12.3 mm Particleboard 
150.0 mm Seat 
6.0 mm Chipboard 



APPENDIX A: 6 mm PLYWOOD 







CONE CALORIMETER DATA SUMMARY SHEET 

Plywood 
YEARRECEIVED: 

UNITS AVG. MAX 
DETAILS Test Reference NRC1006 I NRC1133 NRC1140 
OF TEST Date Tested 6/18/91 1 6/19/91 6/21/91 

Temperature 

FILE: 06PLY501 .XLS Page 1 



Tes t  Ref: NRCllbO 

SUMMARY T E S T  R E P O R T  

Cone Calorimeter 

DETAILS DF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counc i l  o f  Canada 

Ma te r i a l :  1 /4 '  Plywood 90 

Date Received: 5 /01/1990 

DETAILS OF TEST PRDCEDURE USED 

Heat F l u x  : 25.0 kW/mz 
O r i f i c e  Constant : 0.042203 
Heater D r i e n t a t i o n  : H u r i z u n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.006000m 

TEST RESULTS 

I n i t i a l  Mass : 30.9 g 
F i n a l  Mass 7.4 g 
Mass L o s t  : 2.36 kg/m2 
I g n i t i o n  Time : 124 5 

Flameout Time : 519 5 

Tes t  Date: 07-03-1991 

Nominal Flow : 24.0 1 / s  
Heat per U n i t  Mole : 13.10000 kJ/gD, 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t ions  : 50.0 RH @ 27.B°C 
Specimen Area : 0.010000 m2 

Time o f  Peak RHR : 135 s 
Peak RHR 136.5 kWim2 
Peak Mass Loss 11.96 g/s*mz 
Peak E x t i n c t i o n  Area: 55.10 mz/kg 
T o t a l  Heat Released : 27.52 NJ/mz 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release kW/mz 70.57 122.77 107.11 82.55 
Mass Loss Rate g/s*m2 7.33 9.96 9.00 6.73 
Heat o f  Combustian NJ/kg 10.17 11.46 11.63 12.09 
S p e c i f i c  Ext .  Area m>/kg 16.27 ~ 2 . 2 0  34.85 21.04 -.. 
Carbon D iox ide  kg l kg  0.00000 0.00000 0.00000 0.00000 
Carbon Eonoxide kg/kg 0. 00000 0.00000 0.00000 0.00000 

DBSERVATIDNS AND CDMMENTS 

Unevent fu l .  

Tested by  : Dnno Robert  
O f f i c e r  : t:lm 4ndrew 



1/4" P lywood 90 F l u x  = 25 

- Heat re lease  pate  
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tima - minutee 
E t t e c t i v e  Heat o f  Combustion 

- Rate o t  Mass Loas 



Tes t  Ref: NRC1171 

SUMMARY TEST R E P O R T  

C o n e  Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counci l  o f  Canada 

Ma te r i a l :  1 / 4 '  Plywood 90 

Date Received: 5 /Q i / i 990  

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 25.0 kW/mz 
O r i f i c e  Constant : 0.042210 
Heater D r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH 12 24.0°C 
Specimen Thickness: 0.006000m 

TEST RESULTS 

I n i t i a l  Mass : 31.7 g 
F i n a l  Mass : 7.8 g 
Mass L o s t  2.39 kg/m2 
I g n i t i o n  Time : 220 5 

Flameout Time : 645 s 

Tes t  Date: 07-05-1991 

Nominal Flow : 24.0 l i s  
Heat per U n i t  Mole : 13.10000 kJ/gDz 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Test  Cond i t i ons  : 50.F RH @ 27.Z°C 
Specimen Area : 0.010000 utz 

Time o f  Peak RHR : 295 5 

Peak RHR 135.2 kW/m2 
Peak Mass LOSS : 11.51 g/s*m2 
Peak E x t i n c t i o n  Area: 106.86 mz/kg 
T o t a l  Heat Released : 27.87 M J / ~ ~  

Summary Data From I g n i t i o n  

Tes t  Mean 60s 160s 3110s 

Heat Release I:W/m2 66.36 132.36 108.37 80.14 
Mass Loss Rate g/s*mz 5.74 9.72 8.47 6.01 
Heat of Combustion MJ/kg 8.87 12.66 12.55 13.15 
S p e c i f i c  Ext .  Area m31kg 19.11 56.63 41.98 25.19 
Carbon D iax ide  kg/kg 0.00000 0.00000 0.00oOO 0. 03000 
Carton Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

DBSERVATIDNS AND COMMENTS 

Unevent fu l .  
The e n t i r e  face  seemed t o  i g n i t e  a t  once, perhaps t h e  
reason why t h e r e  i s  n o t  a d i s t i n c t  peak r h r .  

Tested by  : Dnno Robert  
O f f i c e r  : Kim Andrew 





Tes t  Ref: MRC1197 

C m n a  C a l o r i m r t e r  

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Ccruncil of Canada 

M a t e r i a l :  i / 4 '  Plywood 90 

DLfAfLB 8F f68f  PROCEDURE UBED 

Heat F lux  : 25.0 ki4!mz 
O r t i i c e  Constant : 0.043767 
H e r t r r  O r i e n t ~ t i o n  : H o r i z o n t a l  
D r l d  Used : N 

Cond i t i on ing  I 50.O RH @ 24. O°C 
Bpecimen Thickness: 0.006000m 

TEST RESULTS 

I n i t i a l  baa6 I 30.0 g 
F t n r l  Rams I 7.8 q 
Rram L o s t  I 2.22 kg/mZ 
fgfiitien fiffir I 90 5 

Flrmeout  Time : 508 s 

Test  Date: 07-22-i991 

Nominal Flow : 24.0 1 /s  
Heat per U n i t  Mole : 13.10000 kJ/gOl 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t ions  : 50.0 RH @ 29.9OC 
Specimen Area : 0.010000 m= 

Time o f  Peak RHR : 105 s 
Peak RHR 138.5 kW/aZ 
Peak Mass Loss 10.86 g / s x m ~  
Feak E x t i n c t i o n  Area: 91.47 mZ/kq 
T o t a l  Heat Released : 27.06 flJ/mZ 

Buffiffia~y Date From I g n i t i o n  

T ~ s t  Mean 60s 1805 ;ijc!s 

Heat Release ki4/mz bb. 01 117.50 i04.36 79.13 
Mass Loss Rete g/s*m2 6.64 8.67 8.37 6.32 
Heat of  Combustion M</kg lC1.23 12.66 12.15 12.32 
S p e c i f i c  E x t .  Area m?ikg 13.27 6.80 28.73 18.02 
Carbon D i o r i d e  k q / k g  0.OQ000 0.00000 0.00000 0.00000 
Carbon Monoxide kg!kg 0.00000 0.001100 O.UCl000 0.00000 

OB~LRVATION6 AND COMMENTS 

Unevent fu l .  
U - .  . bdzn ta ins  most o f  i t s  shape and area. 

Tested by I Onno Robert  
O f f i c e r  : Kim Andrew 



EXp 180 7/ 4/81 

1/4" Plywood 90 F l u x  = 25 

- Heat re lease  r a t e  - Rate o f  Mass Loss 



Test Ref: NRClOOb 

SUMMARY TEST R E P O R T  

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/4' Plywood 90 

Date Received: 5 /23;1990 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 50.0 kW/m2 
Orif ice Constant : 0.043299 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0mC 
Specimen Thickness: 0.006000m 

TEST RESULTS 

Initial Mass : 28.3 g 
Final Mass 5.3 g 
Mass Lost 2.30 kg/m2 
Ignition Time : 20 s 
Flameout Time : 400 5 

Test Date: 06-18-1991 

Nominal Flow : 24.0 1;s 
Heat per Unit Mole : 13.10000 kJ/g02 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 Rti @ 29.0°C 
Specimen Area : 0.010000 m2 

Time of Peak RHR 165 5 
Peak RHR 136.9 kW/m2 
Peak Mass Loss 11.22 g/s*mZ 
Peak Extinction Area: 99.58 m2/kg 
Total Heat Released : 28.67 MJ/m2 

Summary Data From Ignition 

Test Mean 60s 180s 300s 

Heat Release kW/m2 76.52 106.35 108. 13 84.96 
Mass Loss Rate g/s+m2 7.77 8. 87 9. 02 6.77 
Heat of Combustion MJ/kg l0.5+ 10.97 11.67 12.35 
Specific Ext. Area mJ/kg 22.49 26.34 45.2? 27.22 
Carbon Dioxide kglkg 0.00000 0.00000 0.00000 0 .  (10000 
Carbon Konoxide kg/kg 0.OOOOQ 0.00000 0. 001?01? 0.00000 

OBSERVATIONS AND COMMENTS 

Typical of sample. 
The sample remained hnrizontal until the end of the test, 
when it curled up somewhat, turning into a thin wafer. 

Tested by : Onno Robert 
Officer : Kim Andre8 





Tes t  Ref: NRC1133 

SUMMARY TEST R E P O R T  

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Councxl o f  Canada 

Ma te r i a l :  1 / 4 '  Plywood 90 

Date Received1 5 /23/1990 

DETAIL8 OF TEST PROCEDURE USED 

Heat F l u x  : 50.0 i W / m 2  
O r i f i c e  Constant r 4.042780 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : Ri 

Cond i t i on ing  : 50.0 F:H @ 24.0°c 
Specimen Thickness: 0.006000m 

TEST RESULTS 

I n i t i a l  Mass : 21.5 g 
F i n a l  Mass : 6.2 g 
Mass L o s t  : 2.53 kg/m2 
I g n i t i o n  Time : 13 s 
Flameout Time : 445 s 

Tes t  Date: 06-19-1991 

Nominal Flow : 24.0 l / s  
Heat per U n i t  Mole : 13.10000 kJ/gO= 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t ions  : 50.0 RH @ 27. BDC 
Specimen Area : 0.010000 m= 

Time of  Peak RHR 25 s 
Peak RHR 161.4 kW/mZ 
Peak Mass Loss 13.16 g/s*m2 
Peak E x t i n c t i o n  Area: 155.29 mx/kg 
T o t a l  Heat Released : 31.01 MJ/mZ 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 500s 

Heat Release kW/m2 72.12 143.86 120.62 89.48 
Mass Loss Rate g/s+m2 7.41 10.88 10.17 7.51 
Heat of Combustion NJ lkg  10.77 12.40 11.61 21.74 
S p e c i f i c  Ext .  Area m31kg 27.98 51). 57 66.00 39.63 
Carbon D iox ide  kg/kg 0.00000 0.00000 o.(10000 0. 0000o 
Carban Monoxide k g i k g  6.00000 0.00000 I?. 00000 0.00000 

OBSERVATIONS AND COMMENTS 

T y p ~ c a l  t o  p rev ious  t e s t  o f  material. 
A t  t he  end, t he re  a re  sma l l  p leces  o i  ~ a f e r l l k e  m a t e r i a l .  
charrei i .  

Tested by : Onno Paber t  
O f f i c e r  : t ' l m  Andrew 
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APPENDIX B: 13.4 mm GYPSUMBOARD 





CONE CALORIMETER DATA S-Y SHEET 

YEAR RECEIVED : 
GRID I FRAME I NEITHER. 
FLUX LEVEL (kWlm2) : 

FILE: 13GYP201 .XLS Page 1 

AVG. 

29 
107 

MAX 
DEV % 

3 
1 

UNITS 

(D/Mm 
@eg C) 

(g) 

DETAILS 
OF TEST 

NRCl186 
7/8/91 

28 
108 

NRCIISI 
612419 1 

30 
106 

Test Reference 
Date Tested 
Temperature 
Initial Mass 

NRC1181 
7/8/91 

28 
106 



CONE CALORIMETER DATA SUMMARY SHEET 

YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWIm2) : 

FILE: 13GYP501 .XLS Page 1 



Test Ref: NRC1151 

SUMMARY TEST. REPORT 

C o n e  C a l o r i m e t e r  

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 5/8' Gyproc 90 

Date Received: 5 /23/1990 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 kU/mz 
Orifice Constant : 0.043192 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.O0C 
Specimen Thickness: 0.016000m 

TEST RESULTS 

Initial Hass : 106.0 g 
Final Mass : 98.5 g 
Mass Lost 0.75 kgimS 
Ignition Time : 0 5 
Flameout Time : 420 s 

Test Date: 06-24-1991 

Nominal Flow : 24.0 l/s 
Heat per Unit Hole : 13.10000 kJ/gD, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 EH @ 29.i°C 
Specimen Area : 0.010001, m" 

Time of Peak RHR : 225 s 
Peak RHR 19.5 kW/mz 
Peak Mass Loss 8.02 g/5+mS 
Peak Extinction Area: 97.38 mzlkg 
Total Heat Released : 2.91 MJ/mS 

Summary Data From Ignition 

Test Mean &0S 180s 300s 

Heat Release kW/mS 7.00 2.60 4.55 7.59 
Bass Lcrss Rate g/s*m2 1.68 1.66 1.80 1.86 
Heat o f  Combustion NJ/kg 1.19 1.45 2.41, 4.00 
Specific Ext. Area m)/kq 6.84 5.35 15.35 9.42 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00O00 
Carbun Monoride kg/kg 0.0<1000 0.00000 0.00000 O.00000 

OBSERVATIONS AND COMMENTS 

There was no actual flamE in this experiment. However 
at around the tht-ee minute mark, the same characteristics 
that when it ignited in the 50 tests were displayed. The te 
st 
was run until 10 minutes as per standard. 

Tested by : Onno Robert 
Officer : Kim Andrew 
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Test Ref: NEE1181 

SUMMARY TEST. REPORT 

C o n e  Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canadc 

Material: 5/8' Gyproc 90 

Date Received: 5 /61/1?91> 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 kW/m2 
Orifice Constant : 0.042183 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.016000m 

TEST RESULTS 

Initial Mass : 106.2 g 
Final Mass : 99.1g 
Mass Lost 0.71 kg/mz 
Ignition Time : 0 s 
Flameout Time : 420 s 

Test Date: 07-08-1991 

Nominal Flow : 24.0 l/s 
Heat per Unit Mole : 13.10000 kJ/gD, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 28.3OC 
Specimen Area : 0.01U000 m2 

Time of Peak RHR 235 s 
Peak RHR 13.7 kW/mz 
Peak Mass Loss 3.21 g/s*mz 
Peak Extinction Area: 116.89 mz/kg 
Total Heat Released : 1.10 PiJ/m2 

Summary Data From Ignition 

Test Mean 60s 1805 300s 

Heat Release kW/mZ 2.64 0.06 0.97 3.52 
Mass Loss Rate g/s*mz 1.94 0.72 1.40 1.75 
Heat of Combustion NJ/kg 0.72 0. Oil 0.62 2.01 
Specific E x t .  Area m)/kg 11.77 0.00 20.49 16.26 
Carton Dioxide kg/ kg 0. 000Ci0 <I. 00000 0. 00000 0.00000 
Carbnn Manoxide kg/kg i).00000 0.00000 0.00ij00 0.00000 

OBSERVATIONS AND COMMENTS 

The sample produced smoke at the beginning, up to . 3  sp. E X  

and then after it peaked the paper rolled up on the face 
similar to what happens when it ignites at 50. This was 
deemed ignition time. The test was then terminated at the 7 
minute mark. 

Tested by : Dnnn Robert 
Officer : Kim AndrEw 
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Test Ref: NRCllB6 

SUMMARY TEST' REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 5/6' Gyproc 90 

Date Received: 5 /01/1990 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 k W / m Z  
Orifice Constant : 0.042183 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.016000m 

TEST RESULTS 

Initial Mass : 108.3 g 
Final Mass : 101.4g 
Mass Lost : 0.69 kg/m2 
Ignition Time : 0 s 
Flameout Time : 419 s 

Test Date: 07-08-1991 

Nominal Flow : 24. Q l/s 
Heat per Unit Mole : 13.10000 kj/gG, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 2B.Z°C 
Specimen Area : 0.010000 m" 

Time af Peak RHR 200 s 
Peak RHR 15.6 kW/m2 
Peak Mass Loss 4.12 g/s*m2 
Peak Extinction Area: 122.03 m2/kg 
Total Heat Released : 1.47 MJimz 

Summary Data From Ignition 

T ~ s t  Mean 60s 1805 300s 

Heat Release l:W/mz 3.59 0.16 1.7E 4.21 
Mass Loss Rate g/s*mz 1.93 0.74 1.56 1.77 
Heat of Combustian MJlkg 0.97 0.22 1.03 2.36 
Specific Ext. Area m j l k g  12.42 ' 0.00 27.46 16.9E 
Carbon Dioxide kg/kg 0.00000 0.00000 0. ~0000 0. 00000 
Carbon Monoxide k g / k g  0.00000 0.00000 0.00000 0.00300 

OBSERVATIONS AND COMMENTS 

The paper started lifting at the 3 minute mark. 

Tested by : Onno Robert 
Officer : K i m  Andrew 



Test Ref: NRClOI9 

§Uknawv TEST REPORT 

Cone Calarimeter 

DETAIL8 OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 5/8' Gyproc 90 

Date Received: 5 i22/1990 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 50.0 kW/mz 
Orif ice Constant : 0.043467 
Heater Orientation : Huriruntal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0nC 
Specimen Thickness: 0.01340Um 

TEST RESULTS 

Initial Mass : 107.7 g 
Final Mass : 105.1 g 
Nass Lost 0.26 kg/m2 
Ignition Time : 33 s 
Flameout Time : 45 E 

Test Date: 06-07-1991 

Nominal Flaw : 24.0 l/s 
Heat per Unit Mole : 13.10000 kJ/gD, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 31.BDC 
Specimen Area : 0.010000 mz 

Time of Peak RHR 35 s 
Peak I?HR 47.5 kW/mz 
Peak Bass Loss 6.25 g!s*m= 
Peak Extinction Area: 212.05 mz/kg 
Total Heat Released : 0.93 MJ/mZ 

Summary Data From Ignition 

Test Mean 605 1805 300s 

Hegt re leas^ kW!mz 46.29 13.45 4.48 2-69 
Nass Lbcss Rdte g/s*mz 2.61 I:I . 73 0.31 0.19 
Heat o f  Cumbustinn NJ/kg 2.98 6.02 6.02 6.02 
Specific Ext. Area mi/kg 114.36 20.45 6.82 4.09 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00009 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

uneventful 

Tested by : Dnno Pobert 
officer : L1. Pndrer 
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Test Ref: N E C I O ~ ? ~  

SUMMARY TEST REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council uf Canada 

Material: 5/8' Gyprnc 90 

Date Received: 5 /23/1990 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 50.0 kW/m2 
Orifice Constant : 0.043842 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.016000m 

TEST RESULTS 

Initial Mass : 106.7 g 
Final Mass : 104.3 g 
Mass Lost : 0.24 kg/mz 
Ignition Time : 30 r 
Flameout Time : 45 s 

Test Date: 06-21-1991 

Nominal Flow : 24.0 l/s 
Heat per Unit Mole : 13.10000 kJ/gDz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH t3 2B.8°C 
Specimen Area : 0.010000 mz 

Time of Peak RHR 30 s 
Peak RHR . . 63.7 kW/m2 
Peak Mass Loss 7.75 g/s*m2 
Peak Extinction Area: 36.9'3 m2/kg 
Total Heat Released : 1.33 MJ/mz 

Summary Data From Ignition 

Test Mean t.0S 100s 300s 

Heat Release kW/mZ 66.33 14.24 4.75 2.85 
Mass Lass Rate g/sxmZ 4.95 1.71 0.57 0.34 
Heat nf Cnmbustinn MJ/kg 4.89 7.70 7.70 7.70 
Specific Ext. Area m?/kg 9.25 0.00 0.00 0.00 
Carbon Dioxide kg/kg 0.00000 0.00000 0 .  00000 0.00000 
Carbon Monoxide kg/k g  0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

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

Tested by : Dnnn Robert 
Officer : Kim Andrew 
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Tes t  Ref: NRC1021 

SUMMARY TEST R E P O R T  

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council o f  Canada 

Mate r i a l :  518' Fyproc $O 

Date Received: 5 /23/1990 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 50.0 kW/mZ 
O r i f i c e  Constant : 0.042780 
Heater O r i e n t a t i o n  : Horizontal 
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.016000m 

TEST RESULTS 

I n i t i a l  Mass : 106.9 g 
F i n a l  Mass : 104.2 g 
Mass Los t  0.27 kg/m2 
I g n i t i o n  Time : 28 s 
Flameout Time : 49 s 

Tes t  Date: 06-19-1991 

Nominal Flow : 24.11 l/s 
Heat per  U n i t  Mole : 13.10000 kJ/gOa 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 29.0°C 
Specimen Area : 0.010000 mz 

Time o f  Peak RHR 30 s 
Peak RHR 63.4 kW/mz 
Peak Mass Loss : 6.12 g/s*mz 
Peak E x t i n c t i o n  Area: 122.04 m2/kg 
T o t a l  Heat Released : 0.94 MJ/mz 

Summary Data From I g n i t i o n  

Test Mean b0S IBOS 300s 

Heat Release kW/mz 47.08 13.05 4.35 2.61 
Mass Loss Rate g/s*mz 4.97 1.34 10.45 0.27 
Heat of Combustion MJ1kg 3.04 5.94 5.94 5.94 
Specific Ext. Area ml/kg 68.41 i2.63 4.21 2.5; 
Carbon Dioxide kg/kg 0 .  00080 0. 00~00 0. 00000 G. 00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 11. 00000 
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APPENDIX C: 12.3 mm PLYWOOD 



CONE CALORIMETER DATA SUMMARY SHEET 

Plywood 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWIm2) : 

FILE: 12PLY201 .XLS Page 1 

L 

AVG. 

28 
62 

- 
DETAILS 
OF TEST 

UNITS 

@IMIY) 
(Deg C) 

(9) 

MAX 
DEV 56 

5 
5 

Test Reference 
Date Tested 
Temperature 
Initial Mass 

NRC1169 
715/9 1 

27 
58 

NRC1147 
1 6/24/91 

29 
62 

NRC1159 
7/3/91 

28 
64 



CONE CALORIMETER DATA S W Y  SHEET 

Plywood 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWlm2) : 
THICKNESS (mm) : 

FILE: 12PLYSOl .XLS Page 1 

DETAILS 
OF TEST 

UNITS 

(DIMIY) 
(Deg C) 

(g) 

Test Reference 
Date Tested 
Temperature 
Initial Mass 

NRC1134 
6/19/91 

29 
57 

AVG. 

29 
56 

MAX 
DEV % 

2 
1 

NRC1146 
6/21/91 

30 
56 

NRCl191 
71819 1 

29 
55 



Test Ref: NRC1147 

SUMMARY TEST R E P O R T  

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1;2' Plywood 90 

Date Received: 5 /23/1990 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 kW/mz 
Orifice Constant : 0.043192 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.Q°C 
Specimen Thickness: 0.012000m 

TEST RESULTS 

Initial Mass : 62.5 g 
Final Mass 16.4 g 
Mass Lost : 4.61 kg/mz 
Ignition Time : 105 s 
Flameout Time : 1,175 s 

Test DaCe: 06-24-1991 

Nominal Flow : 24.0 l/s 
Heat per Unit Mole : 13.10000 kJ/gOz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 29.2OC 
Specimen Area : 0.010000 mz 

Time of Peak RHR 115 5 

Peak RHR ,. 127.7 kW/mz 
Peak Mass Loss : 10.70 c/s*mz 
Peak Extinction Area: 0.00 mz/iq 
Total Heat Released : 59.01 MJ/mz 

Summary Data From Ignition 

Test Mean 60s 1 ROS 300s 

Heat Release kW/m2 ~a.41 99.93 56.72 46.80 .7= 

Mass Loss Rate g/s*m2 4.57 7-46 4.70 4.11 
Heat of Combustion MJ/kg 11.11 12.37 11.62 11.08 
Specific Ext. Area ml!kg 0.00 0.00 0.00 0.00 
Carbon Dioxide kg/k g  0.OU000 0.0000U 0.00000 0.00000 
Carbon Manoxide kg!kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

This sample burned similar to the one at 50 with o f  
course a slower burn rate. The sample did not swell as 
much as the others had either. 

Tested by : Onno Robert 
Officer : K i m  Andrew 
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Test Ref: NRC1159 

SUMMARY TEST REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/2' Plywood 90 

Date Received: 5 !23/1990 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 kWimz 
Orifice Constant : 0.042203 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0-C 
Specimen Thickness: 0.012000m 

Test Date: 07-03-1991 

Nominal Flow : 24.13 1/s 
Heat per Unit Mole : 13.10000 kJ/gOz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 27.s0C 
Specimen Area : 0.010000 mz 

TEST RESULTS 

Initial Mass : 63.8 g 
Final Mass 17.7 g 
Mass Lost : 4.61 kg/mz 
Ignition Time : 229 s 
Flameout Time : 1,225 s 

Time of Peak RHR : 240 s 
Peak RHR 93.1 kW/mz 
Peak Mass Loss 9.58 g/s*m2 
Peak Extinction Area: 74.73 m2/kg 
Total Heat Released : 49.34 MJ/mz 

Summary Data From Ignition 

Test Mean 60s 180s 300s 

Heat Release I:W/m2 49.58 79.13 49.05 42.94 
Mass Loss Rate g/s*mz 4.91 b. 04 4.92 4.49 
Heat o f  Combustion MJ/kg 9.32 11.10 9.76 9.33 
Specific Est. Area m?/kg 1.65 10.22 5.66 4. 13 
Carbon Dioxide kg/kg O.OO0O0 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00006 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Uneventful. 

Tested by  : Onnc Robert 
Officer : Kim Andrew 
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Test Ref: NRCll69 

SUMMARY TEST. REPORT 

C o n e  C a l o r i m e t e r  

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/2' Plywood 90 

Date Received: 5 /01/1990 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 kW/mz 
Orif ice Constant : 0.042210 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.012000m 

TEST RESULTS 

Initial Mass : 58.3 g 
Final Mass 16.2 g 
Mass Lost : 4.22 kg/mz 
Ignition Time : 280 s 
Flameout Time : 1,230 s 

Test Date: 07-05-1991 

Nominal Flow : 24.0 11s 
Heat per Unit Mole : 13.10000 kJ/gOz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 27.0°C 
Specimen Area : 0.010000 m2 

Time of Peak RHR 290 s 
Peak RHR 81.4 kW/m2 
Peak Mass Loss 7.29 g/s*mz 
Peak Extinction Area: 53.00 m2/ kg 
Total Heat Released : 45.34 MJ/m2 

Summary Data From Ignition 

Test Mean 60s 180s 3tJ0s 

Heat Release kW/m2 47.98 64.76 45.70 43.36 
Mass Loss Rate g/s*m2 4.66 5.75 4.49 4.16 
Heat of  Combustion MJ/kg 9.52 10.38 9.83 lil. l b  
Specific Ext. Area m?/kg 0.86 9.37 3.12 1.87 
Carbon Dioxide kg/ kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/k g  0.00000 0.00000 0.00000 0.00000 

DBSERVATIONS AND COMMENTS 

Uneventful 

Tested by : Onno Robert 
Officer : Kim Andrew 



eXp 160 7/8/91 
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Test Ref: NRC1134 

BMPlPlBRY TLBP REPORT 

Cone C a l o r i m e t e r  

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/2' Plywood 90 

DEfAfLP OF TEPf PROCEDURE UlED 

Heat Flux : 50.0 k W / m 2  
Oi=i+i~@ Constant I 0.042780 
Hmrtmr Orimntrtion I Horizontal 
Brid Used I N 

Conditioning I 50.0 F:H @ 2 4 . 0 ~ ~  
Bgesim@n fhicknrrri 0.012000m 

TEBP RESULTS 

InitirlMrrr I 56.6g 
Final Rrrr I 13.6 g 
Brrr Lost I 4.30 kg/m2 
Ignition Timm I 25 s 
Flrmoout Tinm I 694 5 

Test Date: 06-19-1991 

Nominal Flow : 24.0 l/s 
Heat per Unit Mole : 13.10000 kJ/gOz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 29.40C 
Specimen Area : 0.010000 m2 

Time o f  Peak RHR 450 s 
Peak RHR 132.5 kW/m2 
Peak Mass Loss 11.35 g/s*m2 
Peak Extinction Area; 143.72 mZ/kg 
Total Heat Released : 48.29 MJ/m2 

Punmary Data From Ignition 

Test Mean 60s 180S 300s 

Heat Release kW/mz 73.16 106.57 75.70 64.63 
Mass Loss Rate g/s*m2 7.34 8.02 6. 66 t.. 19 
Heat of Combustion NJ/k g  10.46 12.24 11.00 10.20 
Specific Ext. Area mj/kg 17.46 3.13 1.23 0.74 
Carbon Dioxide kglkg 0.00000 0.00000 0.00000 0. (10000 
Carbon Manoxide k g i k g  0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

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

This test was done testing the proper side for sure. 

Tested by  : Dnno Robe~t 
Officer : Kim Andrew 
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Test Ref: NRC1146 

SUMMARY T E S T  R E P O R T  

Cone Calorimeter 

Test Date: 06-21-1991 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/2' Plywood 90 

Date Received: 5 /23:1990 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 50.0 kW/mz 
Orifice Constant : 0.043842 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.012000m 

TEST RESULTS 

Initial Mass : 55.6 g 
Final Mass 12.3 g 
Mass Lost 4.33 kg/mz 
Ignition Time : 23 s 
Flameout Time : 710 s 

Nominal Flow : 24.0 1/s 
Heat per Unit Mole : 13.10000 kJ/g02 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 30.0°C 
Specimen Area : 0.010000 m2 

Time of Peak RHR 30 s 
Peak RHR 150.1 kW/r2 
Peak Mass Loss 11.24 g/s*m2 
Peak Extinction Area: 131.31 m2/kg 
Total Heat Released : 49.11 MJ/mz 

Summary Data From Ignition 

Test Mean 60s 1 B0S 300s 

Heat Release irW/m2 71.70 120.37 79.09 68.23 
Mass Loss Rate g/s*mz 7.44 9.35 7.18 6.49 
Heat o f  Combustion MJ/kg 10.53 11.88 10.65 10.21 
Specific Ext. Area mi/k g  24.42 24.46 8.71 5.25 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kglkq 0. 00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Uneventful. 

Tested by : Dnno Robert 
Dfficer : K i m  Andreu 
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APPENDIX D: 12.3 mm FIRE RETARDED PLYWOOD 



CONE CALORIMETER DATA SUMMARY SHEET 

FR Plywood 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FL.UX LEVEL (kWlm2) : 
THICKNESS (mm) : 

FILE: 12FRP201 .XLS Page 1 

DETAILS 
OF TEST 

Test Reference 
Date Tested 
Temperature 
Initial Mass 

UNITS 

( D m )  
(Deg c )  

(g) 

AVG. 

28 
70 

MAX 
DEV % 

3 
1 

NRC1161 
7/4/9 1 

28 
70 

NRC1172 
71519 1 

27 
70 

NRC1183 
7/8/91 

29 
70 



CONE CALORIMETER DATA SUMMARY SHEET 

FR Plywood 

GRID I FRAME I NEITHER: 
FL.UX LEVEL (kWIm2) : 

FILE: 12FRP501 .XLS P a g e  1 

AVG. 

31 
68 

UNITS 

@m) 
P e g  c) 

(g) 

MAX 
DEV % 

4 
8 

NRC1055 
6/10/91 
31 
65 

DETAILS 
OF TEST 

Test Reference 
Date Tested 
Temperature 
Initial Mass 

NRC1057 
6/10/91 
32 
67 

NRC1058 
6/18/91 
30 
73 



Test Ref: N R C ~ I ~ I  

SUMMARY TEST REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 112' FR Plvweod 90 

Date Received: 5 iOIi1990 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 kWimz 
Orif ice Constant : 0.042203 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0-C 
Specimen Thtckness: 0.012000m 

TEST RESULTS 

Initial Mass : 30.9 g 
Final Mass 0.0 g 
Mass Lost : 3.09 kg!mz 
Ignition Time : 710 5 
Flameout Time : 1,200 s 

Test Date: 07-04-1991 

Nominal Flow : 24.0 115 
Heat per Unit Mole : 13.10000 kJ/gD, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 26.lDC 
Specimen Area : 0.010000 mz 

Time of Peak RHR 795 5 

Peak RHR 49.2 kW/mz 
Peak Mass Loss 7.64 g/s*mz 
Peak Extinction Area: 2.24 mz/kg 
Total Heat Released : 13.91 MJ/m2 

Summary Data From Ignition 

Test Mean bi3S 180s 300s 

Heat Release I:W/mz 28. 5B 38.36 41.22 36.72 
Mass Loss Rate g/s*mZ 1.24 5.55 6.14 c 

d. 35 
Heat of Combustion MJ!kg 4. 04 6.37 6.57 5.7B 
Specific Ext. Area ml/kg 0. 20 0.95 0 ..I& 79 0.19 
Carbon Dioxide kg!kg 0. OO0O0 0.00000 0.00000 0.00000 
Carhen Monoxide kg/kg O.00000 0.00000 O. 00000 0.00000 

DBSERVATIONS AND COMMENTS 

This test was run slightly longer just to see what wauld 
happen. In reaiity the test ended 8hort:y after 17minute;. 

Tested by  : Dnno Robert 
Officer : Kim Andrew 
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Test Ref: NRC1172 

SUMMARY TEST REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of  Canada 

Material: 1/2' FR Plvwoud 90 

Date Received: 5 /Ol/l?90 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 l:W/mz 
Orif ice Constant : 0.042210 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.012000m 

TEST RESULTS 

Initial Mass : 70.1 g 
Final tlass : 33.4 g 
Hass Lost 3.67 kg/mz 
Ignition Time : 755 s 
Flameout Time : 1,095 s 

Test Date: 07-05-1991 

Nominal Flow : 24.0 l/s 
Heat per Unit Mole : 13.10000 kJ/gDa 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 27.3OC 
Specimen Area : 0.010000 mz 

Time of Peak RHR 845 s 
Peak RHR 40.6 kW/mz 
Peak Mass Loss 7.83 g/s*mz 
Peak Extinction Area: 0.00 mz/kg 
Total Heat Released : 9.55 MJ/mz 

Summary Data From Ignition 

Test Mean 60s 180s ;00s 

Heat Release kW/mz 28.50 27.48 33.58 29.71 
Mass Loss Rate g/s*mz 1.79 5.40 6.01 c - 

.I. 21 

Heat of Combustion MJlkg 2.56 4.68 5.48 5.54 
Specific Ext. Area m>/kg 0.00 0.00 0.00 0.00 
Carbon Dioxide kg/kg 0.00000 0. 00000 0. 00000 0. 00000 
Carbon Monoxide kg/k g  0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Uneventful. 
Hard te distinguish ending. 

Tested by : Dnno Robert 
Officer : C i m  Andrew 
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Tes t  Ref: NRCl183 

SUMMARY TEST R E P O R T  

C o n e  C a l o r i m e t e r  

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counc i l  o f  Canada 

Ma te r i a l :  1 /2 '  FR Plywoad 90 

Date Received: 5 /01/1990 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 25.0 kW/m2 
O r i f i c e  Constant : 0.042183 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.OoC 
Specimen Thickness: 0.012000m 

TEST RESULTS 

I n i t i a l  Mass : 70.4 q 
F i n a l  Mass : 32.2 q 
Mass L o s t  : 3.83 kq/mz 
I g n i t i o n  Time : 810 s 
Flameout Time : 1,140 s 

Tes t  Date: 07-08-1991 

Nominal Flow : 24.0 l / s  
Heat per  U n i t  Mole : 13.10000 kJ/q02 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 28.B°C 
Svecimen Area : 0.010000 mz 

Time of  Peak RHR 900 s 
Peak RHR 41.0 kW/mz 
Peak Mass Loss 7.21 q/5*mZ 
Peak E x t i n c t i o n  Area: 0.62 m2/k:g 
T o t a l  Heat Released : 8.91 NJ/mZ 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release kW/mz 27.41 39.16 36.66 28.73 
Mass Loss Rate q/s*m2 1.55 6.57 6.06 5.09 
Heat a f  Combustion MJ!kg 2.27 5.53 5.92 5.59 
S p e c i f i c  Ext .  Area ml /kq 0.03 0.00 0.00 0.03 
Carbon D iox ide  kg/kq <I. 00000 (I. 00000 0. 00000 0. 0000~1 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Unevent fu l .  
Ran t i l l  19 minutes. 

Tested by  : Onno Robert  
O f f i c e r  : K i m  Andrew 
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Tes t  Ref: NRC1095 

SUMMARY TEST REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : N a t i o n a l  Research Counc i l  o f  Canada 

Ma te r i a l :  1 /2 '  FR Plvwood 90 

Date Received: 5 /23/1990 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 50.0 kW/mz 
O r i f i c e  Constant : 0.045052 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.012000m 

TEST RESULTS 

I n i t i a l  Mass : 64.8 g~ 
F i n a l  Hass : 27.2 g 
Mass L o s t  : 3.76 kg/mt 
I g n i t i o n  Time : 39 s 
Flameout Time : 605 s 

Tes t  Date: 06-10-1991 

Nominal Flow : 24.0 l / s  
Heat per U n i t  Hole : 13.10000 kJ/gO= 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 31.3OC 
Specimen Area : 0.010000 mz 

Time of  Peak RHR 450 s 
Peak RHR 75.6 kW/mz 
Peak Mass Loss 11.80 g/s+m2 
Peak E x t i n c t i o n  Area: 0.00 mz/kg 
T o t a l  Heat Released : 26.55 MJ/mz 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release kW/mZ 46.99 37.91 39.15 38.70 
Mass Loss Rate g/sim2 6.68 a. 12 5.90 5.85 c 

Heat o f  Combustion MJ/k:g 6.77 6.74 6.45 6.50 
S p e c i f i c  E x t .  Area m?/kg 0.00 0.00 0.00 0.00 
Carben D i o x i d e  kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon t lonoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COHMENTS 

The sample burned s i m i l a r  t o  t h e  l a s t  one. 
The second peak in r h r  i s  assoc ia ted  w i t h  t h e  sample 
r i s i n g  towards t h e  cone. 

Tested by  : Onno Robert 
O f f i c e r  : Kim Andrew 
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Test Ref: NRC1057 

SUMMARY T E S T  REPORT 

C o n e  Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/2' FR Plywood 90 

Date Received: 5 /23/1?90 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 50.0 kW;mz 
Or if ice Constant : 0.045052 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0°C 
S~ecimen Thickness: 0.012000m 

TEST RESULTS 

Initial Mass : 66.5 g 
Final Mass : 28.1 g 
Mass Lost 3.84 kg/mZ 
Ignition Time : 55 s 
Flameout Time : 595 s 

Test Date: 06-10-1991 

Nominal Flow : 24.0 l/s 
Heat per Unit Mole : 13.10000 kJ/g02 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 31.5"C 
Specimen Area : 0.010000 m' 

Time of Peak RHR 420 s 
Peak RHR 76.8 kW/m2 
Peak Mass Loss 10.10 g/s*mZ 
Peak Extinction Area: 0.00 mz/kg 
Total Heat Released : 27.64 MJ/m2 

Summary Data From Ignition 

Test Mean 60s 180s 300s 

Heat Release kW/m2 51.66 41.98 42.81 44.04 
Nass Loss Rate g/e*mz 7.16 6.92 6.93 6.69 
Heat o f  Combustion MJ/kg 6.96 5.56 6.01 6.45 
Specific Ext. Area mI/kg 0.00 0.00 0.00 0. 00 
Carbon Dioxide k g l k g  0.00000 0.00000 0.00000 0. 00000 
Carbon Monoxide kg!kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Uneventful. 

Tested by : Onno Robert 
Officer : Kim Andrew 
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Tes t  Ref: NRC1058 

SUMMARY T E S T  R E P O R T  

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counc i l  o f  Canada 

Ma te r i a l :  1 /2 '  FR Plywood 90 

Date Received: 5 /23/1$90 

DETAILS OF TEST PROCEDURE USED 

Heat F lux  : 50.0 kW/m2 
O r i f i c e  Constant : 0.045299 
Heater O r i e n t a t i o n  : Harizcsntal  
G r i d  Used : N 

C o n d i t i o n i n g  : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.012000m 

TEST RESULTS 

I n i t i a l  Mass : 73.4 g 
F i n a l  Mass : 2 8 . 6 9  
Mass L o s t  : 4.48 kg/m2 
I g n i t i o n  Time : 90 s 
Flameout Time : 705 s 

Tes t  Date: 06-18-1991 

Nominal Flow : 24.0 l / s  
Heat per U n i t  Mole : 13.10000 kJ/g02 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t ions  : 50.0 RH @ 29.6"C 
Specimen Area : 0.010000 mz 

Time o f  Peak RHR 460 5 

Peak RHR 79.1 kW/mz 
Peak tlass Loss 10.98 g/s+mz 
Peak E x t i n c t i o n  Area: 0.00 mz/kg 
T o t a l  Heat Released : 31.85 MJ/m2 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release kW/mZ .AL. 21 56.85 52.83 48.3; =-I 

Mass Loss Rate g/s+m2 7.54 7.44 7.42 h .  85 
Heat o f  Combustion MJ/kg 6.81 7.07 6.95 6.94 
S p e c i f i c  Ext.  Area m?/kg 0.00 0.00 0.00 0.00 
Carbon D iox ide  kg/kg 0.00000 0. C1000Cl 0.00000 0.00000 
Carbon Monoxide kg l kg  0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Very l i t t l e  r i s i n g  from t h e  cen te r .  
Some of p rev ious  90 FF: Ply might  have been t e s t e d  on wrong 5 

i d e  seeing t h i s  r e s u l t  of l ong  i g n i t i o n  and lcw r h r .  

Tested by  : Onno Robert  
O f f i c e r  : Kim Andrew 
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APPENDIX E: 26.1 mm EXPANDED POLYSTYRENE 





CONE CALORnclETER DATA SUMMARY SHEET 

Polystyrene 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
I%UX LEVEL (kWlm2) : 

FILE: 25PLS201 .XLS Page 1 



CONE CALORIMETER DATA SXNMARY SHEET 

Polystyrene 

GRID I FRAME I NEITHER: 
FLUX LEVEL (kW/m2) : 
THICKNESS (mm) : 26.1 

FILE: 25PLS501 .XLS Page 1 

DETAILS 
OF TEST 

UNITS 

(D/MIY) 
(Deg C )  
(E) 

Test Reference 
Date Tested 
Temperature 
Initial Mass 

NRC1143 
6/21/91 

29 
6 

AVG. 

30 
6 

MAX 
DEV % 

4 
3 

NRC1195 
7/8/53 1 

29 
6 

NRC1214 
7/22/91 

31 
6 



Tes t  Ref: NRC1148 

SUMMARY T E S T  R E P O R T  

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Caunc i l  of Canada 

Ma te r i a l :  1 '  Po lys ty rene  

Date Received: S /23/1990 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 25.0 kW/mz 
O r i f i c e  Constant : 0.043192 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0QC 
Specimen Thickness: 0.026000m 

TEST RESULTS 

I n i t i a l  Mass : 6.3 g 
F i n a l  Mass 0.0 g 
Mass L o s t  0.63 kg/mz 
I g n i t i o n  Time : 124 5 

Flameout Time : 294 5 

Tes t  Date: 06-24-1991 

Nominal Flow : 24.0 1:s 
Heat per  U n i t  Mule : 13.10000 kJ/gnz 
Spark I g n i t o r  Used : Y 
Frame used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 29.4OC 
Specimen Area : 0.010000 mz 

Time o f  Peak RHR 155 s 
Peak RHR 219.4 kU/mz 
Peak Mass Loss 8.86 g/s+m= 
Peak E x t i n c t i o n  Area: 3,379.88 mz/kg 
T o t a l  Heat Released : 16.96 MJ/mZ 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 301)s 

Heat Release kW/mz 102.81 201.59 92.09 55.26 
Mass Lnss Rate g/s+m2 3.39 6.71 3.04 1.82 
Heat o f  Combustion MJlkg 22.01 28.29 29.61 29.61 
S p e c i f i c  Ext .  Area m>/kg 893.39 1,876.26 744.96 446.98 
Carbon D iox ide  kg/kg o.nnnnn 0.ooooo o.nnooo 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

The sample mel ted and then r o l l e d  i t s e l f  up towards t he  
cen te r  a lmost  immediately.  Then a f t e r  t ime  i t  i g n i t e d ,  
bu rn ing  s i m i l a r  t o  t e s t s  a t  50. 

Tested by : Dnno Robert  
O f f i c e r  : K i m  Andrew 
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SUMMARY T E S T  REPORT 

Test Ref: NRC1174 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council af Canada 

Material: 1 ' Polystyrene 

Date Received: 5 /01/1990 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 L:W/mz 
Orifice Constant : 0.042210 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH 3 24.0°C 
Specimen Thickness: 0.025000m 

TEST RESULTS 

Initial Mass : 6.4 g 
Final Mass : 2.0 g 
Mass Lost 0.44 kg/m2 
Ignition Time : 0 s 
Flameout Time : 1,200 s 

Test Date: 07-05-1991 

Nominal Flow : 24.0 1/5 

Heat per Unit Mole : 13.10000 kJig0, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 EH @ 27.5OC 
Specimen Area : 0.010000 mz 

Time of Peak RHR 0 s 
Peak RHR 0.0 kW/mz 
Peak Mass Loss 2.13 g/s*mz 
Peak Extinction Area: 0.00 mz/kg 
Total Heat Released : 0.00 MJ/mz 

Summary Data From Ignition 

Test Mean b0S 180s 300s 

Heat Release kW/m2 0.00 0.00 0. 00 0. Or? 
Mas= Lass Hate g/s+m2 I?. 23 0.31 [I. 32 0.32 
Heat of Combustion MJlkg 0.00 0. il0 0.00 0. 00 
Specific Ext. Area ml/ k g  0.00 0. 00 0.00 0.00 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbnn Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

k 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 into a liquid and 
continued smoking. The test was terminated at 20 minutes 
but there was still liquid there, but never ignited. 

Tested by : Dnnn Robert 
Officer : Kim Andrew 
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SUMMARY T E S T  R E P O R T  

Cone Calorimeter 

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

DETAILS OF MATERIAL TESTED 

Sponsor : National Research counril of Canada 

Material: 1' Polystyrene 

Date Received: 5 /01/1??0 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.11 kW/m2 
Orifice Constant : 0.042163 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH P 24.0°C 
Specimen Thickness: 0.02600Om 

TEST RESULTS 

Initial Mass : 6.6 g 
Final Mass 4.0 g 
Mass Lost 0.25 kg/m2 
Ignition Time : 0 s 
Flameout Time : 595 s 

Nominal Flow : 24.0 l / .  
Heat per Unit Mole : 1Z.10000 kJ/gD, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 28.3OC 
Specimen Area : 0.010000 m2 

Time of Peak RHR 0 s 
Peak RHR 1.5 kW/m2 
Peak Mass Loss 2.68 g/s+m2 
Peak Extinction Area: 59.03 m2/kp 
Total Heat Released : 0.01 NJ/mZ 

Summary Data From Ignition 

Test Mean bOS 180s 300s 

Heat Release I.:U/mz 0.01 0.00 0.00 0. 00 
Mass Loss Rate g/c*mz 0.29 0.17 0.34 0.30 
Heat of Cnmbustian MJ/kg 0.00 0. 00 0. 00 0. C10 
Specific Ext. Area ml/k g  1.50 0.00 3.28 2.95 - 
Carton Dioxide kg/kg 0.00000 0. 0000O 0. OOOCIO 0. 00000 
Carbon ManoxidE k g l k g  0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMHENTS 

Ran till 1 0  minutes. 
Still liquid left. 

Tested b y  : Onno Robert 
Officer : Kim Andrew 
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Test Ref: NRC1143 

SUMMARY TEST R E P O R T  

Cone C a l o r i m e t e r  

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1' Polystyrene 

Date Received: 5 /23/1990 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 50.0 kW/mZ 
Orifice Constant : 0.043842 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0DC 
Specimen Thickness: 0.025000m 

TEST RESULTS 

Initial Mass : 6.4 g 
Final Mass 0.2 g 
Mass Lost : 0.64 kg/mz 
Ignition Time : 30 s 
Flameout Time : 120 s 

Test Date: 06-21-1991 

Nominal Flow : 24.0 1/s 
Heat per Unit Mole : 13.10000 kJ/gOZ 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 29.Z°C 
Specimen Area : 0.009700 mz 

Time of Peak RHR 45 s 
Peak RHR 341.5 kW/m2 
Peak Mass Loss 11.40 g/s*mZ 
Peak Extinction Area: 2,193.12 mZ/kg 
Total Heat Released : 16.64 MJ/mz 

Summary Data From Ignition 

Test Mean 605 100s 300s 

Heat Release k W / m 2  195.78 238.71 83.0b 49.83 
Mass Lnss Rate g/s*m2 9.19 8.01 2.91 1.74 
Heat of Combustion MJlkg 23.13 28.11 27.29 27.29 
Specific Ext. Area m?/kg 1,364.18 1,743.13 605.03 363.02 
Carbon Dioxide kg l kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

The sample melted immediately, and then after a couple 
uf seconds ignited. Fc~llnwing was very smoky, and smelly. 

Tested by : Onno Robert 
Officer : Kim Andrew 



1 "  Po lys ty rene  90 
a . 0  

a . 0  

a 2 2w.o 
Y 

200.0 

a lW.0 I' 
a 400.0 

W.0 

0.0. 
0.0 - 

T i n  - 8imtmm 
Heat release rate 

tin - minutma - Effective Heat of Combustion 

Tim8 - minutmm 
Rate ot Mess Loss 

4.0 1 - 
8.0 i 
2.0 1 
1.0 j 
0.0 

 in - minutmm - - Smoke specitic extinction area in exhaust a 
Cumulative smoke volume through exhaust stc 



Test  Ref: NRC1195 

SUMMARY T E S T  R E P O R T  

Cone C a l o r i m e t e r  

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counci l  of  Canada 

M a t e r i a l :  1' Po lys ty rene  

Date Received: 5 /01/1990 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  
50.  

: SS.4 I;W/mz 
O r i f i c e  Constant : 0.042183 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.OZ6000m 

TEST RESULTS 

I n i t i a l  Mass : 6.2 g 
F i n a l  Mass 0.4 g 
Mass L o s t  : 0.58 kg/mt 
I g n i t i o n  Time : 30 s 
Flameout Time : 150 s 

Tes t  Date: 07-08-1991 

Nominal Flow : 24.0 1 / s  
Heat per U n i t  Mole : 13.10000 kJ/gDp 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t ions  : 50.0 RH @ 28.7OC 
Specimen Area : 0.010000 mZ 

Time o f  Peak RHR 45 s 
Peak RHR 263.8 kW/m2 
Peak Mass Loss 10.15 g/s+m2 
Peak E x t i n c t i o n  Area: 1,921.66 mt/kg 
T o t a l  Heat Released : 14.50 MJ/mz 

Summary Data From I g n i t i o n  

Tes t  Mean bOS 180s 300s 

Heat Release kWlm2 126.07 187.74 71.84 43.10 
Mass Loss Rate y /s+mt 7.47 6.57 2.49 1.50 
Heat O f  Combustion MJlkg 20.00 26.61 27. 51:) 27.50 
S p e c i f i c  Ext.  Area m?/kg 858.34 1,499.49 511.38 396.83 
Carbon D iox ide  kg/kg 0.00000 0.00000 0. 00000 0.00000 
Carbon Mnnaxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Unevent fu l .  

Tested by  : Onno Robert  
O f f i c e r  : Kim Andrew 





Test Ref: NRC1214 

SUMMARY TEST REPORT 

Cone C a l o r i m e t e r  

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1' Polystyrene 

Date Received: 5 /01/19?0 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 50.0 kW/a2 
Orifice Constant : 0.043767 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.024000m 

TEST RESULTS 

Initial Mass : 6.5 g 
Final Mass 0.0 g 
Mass Lost O.t.5 kg/m2 
Ignition Time : 25 s 
Flameout Time : 200 5 

Test Date: 07-22-1991 

Nominal Flow : 24.0 1:s 
Heat per Unit Mole : 13.10000 kJ/gOz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH i? 30.R°C 
Specimen Area : 0.010000 mz 

Time of Peak RHR 40 r 
Peak RHR 266.1 k!-jim2 
Feak Mass Loss 13.66 g!5*mz 
Peak Extinction Area: 1,899.95 m'/kg 
Total Heat Released : 16.31 MJ/mz 

Summary Data From Ignition 

Test Mean 605 1805 300s 

Heat R E ~ ~ ~ s E  kW/mz 95.93 186.68 82.61 49.56 
Mass Loss Rate g!s+m2 6.39 6.98 3.19 1.91 
Heat o f  Combustinn MJlkg 19.84 24.84 24. 90 24.90 
Specific Ext. Area m>/kg 855.55 11558.45 768.23 460.94 
Carbcn Dioxide i:g/kg 0,80000 O.~I:I~O(I (I. 00000 0.00009 
Carbon Monoxide k g i k g  0 .  00000 0. 00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Tested by : Onno Robert 
Officer : Kim Andrew 



APPENDE F: 25.1 mm RIGID POLYURETHANE 



CONE CALORIMETER DATA SUMMARY SHEET 

Polyurethane 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWlm2) : 
THICKNESS (mm) : 

FILE: 25PLU201 .XLS Page 1 

DETAILS 
OF TEST 

UNITS 

@/M/Y) 
@eg C) 
(E) 

Test Reference 
Date Tested 
Temperature 
Initial Mass 

NRCl173 
71519 1 
28 
7 

AVG. 

28 
7 

MAX 
DEV % 

2 
0 

NRC1185 
7/8/91 
29 
7 

NRC1189 
71819 1 
28 
7 



CONE CALOFUMETER DATA SUMMARY SHEET 

Polyurethane 
YEARRECEIVED: 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWlm2) : 
THICKNESS mm : 

FILE: 25PLU501 .XLS Page 1 



Tes t  Ref: NRC1173 

SUMMARY T E S T  R E P O R T  

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counc i l  af Canada 

Ma te r i a l :  1 '  Polyurethane 90 

Date Received: 5 /01/1990 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 25.0 i:W/mz 
O r i f i c e  Constant : 0.042210 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0-C 
Specimen Thickness: 0.025000m 

TEST RESULTS 

I n i t i a l  Mass : 7.1 g 
F i n a l  Mass 4.9 g 
Mass L o s t  11.23 kg/mz 
I g n i t i o n  Time : 0 s 
Flameout Time : 600 5 

Tes t  Date: 07-05-1991 

Nominal Flow : 24.0 l / s  
Heat per U n i t  Mole : 13.10000 k3/qOz 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 27.5"C 
Specimen Area : 0.010000 mz 

Time o f  Peak RHR a95 5 

Peak RHR 4.9 kW/mZ 
Peak Mass Loss 2.31 g/s+m2 
Peak E x t i n c t i o n  Area: 0.00 mZ/kg 
T o t a l  Heat Released : 0.86 MJ/m2 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 1E0S ;130s 

Heat Re le2 .s~  kW/mZ 1.44 1.67 1.52 1.57 
Mas5 1065 Rate gis+m2 0.29 0. 90 0.59 0.3Q 
Heat o f  Comhurtion MJ/i::g it. 74 1.77 2.52 3.93 
S p e c i f i c  Ext.  Area mI/i::g 0. 011 0. 00 0.00 0.00 
Carbon D i o x i d e  kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Ronoxide kg/kg 0.00000 0.00000 0.000QO 0.00000 

OBSERVATIONS AND COMMENTS 

S i m i l a r  t a  p rev ious  exp. t he  sample swe l led  downwa~ds 
n a t  i g n i t i n g ,  o r  hea t i ng  

Tested by  : Dnno Robert  
O f f i c e r  : Kim Andrew 



EXP 17a 7/6/01 

1" P o l y u r e t h a n e  90 F l u x  = 25 

Heat re lease r a t e  - Rats o f  Mass Loss 



Test Ref: NRC1165 

SUMMARY TEST REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council nf  Canada 

Material: 1' Polyurethane 90 

Date Received: 5 !01!1990 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 ik~/mz 
Orifice Constant : 0.042163 
Heater Orientation : Horiznntal 
Grid Used : N 

Conditioning : 50.0 RH @ ?4.0°C 
Specimen Thickness: 0.025000m 

TEST RESULTS 

Initial Mass : 7.1 g 
Final Mass : rz 4.1 g 
Mass Lost : 0.20 kg!m2 
Ignition Time : 0 s 
Flameout Time : 310 s 

Test Date: 97-OR-1991 

Nominal Flow : 24.0 11s 
Heat per Unit Mole : 13.10900 kJ!gO, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 28.5"C 
Specimen Area : 0.010000 m2 

Time of Peak RHR 10 s 
Peak RHR 5.4 kWimz 
Peak Mass Loss 2.65 g/s+m= 
Peak Extinction Area: 26.29 mZ!kg 
Total Heat Released : 0.62 M3/m2 

Summary Data From Ignition 

Test Mean 60s 100s 300s 

Heat Release kU/m2 2.04 3.85 2.6L 1.99 
Mass Loss Rate g!s+m2 0.42 1.00 0.59 0.41 
Heat of Combustion NJ/kg 1.46 3.53 4.33 4.75 
Specific Ext. Area ml!kg 1.29 0.00 2.19 1.31 
Carbon Dioxide kg!kg 0.00000 0.00000 0.00000 0.00000 
Carbon Mcn~:~xide kg/kg 13.00000 0.00000 0. C10000 0.00000 

OBSERVATIONS AND COMMENTS 

Uneventful. 

Tested by  : Onno Robert 
Officer : K i m  Andrew 
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Tes t  Ref: NRCi189 

SUMMARY T E S T  R E P O R T  

Cone Calorimeter 

Tes t  Date: 07-0%-19q1 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ana i  Research Caunc i l  of Canada 

Ma te r i a l :  1' Pa l ru re thane  90 

Date Received: 5 /01/1990 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 25.0 kk'/mZ 
O r i f i c e  Constant : 0.042183 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.OoC 
Specimen Thickness: 0.025000m 

TEST RESULTS 

I n i t i a l  Mass : 7.1 g 
F i n a l  Mass 4.8 g 
Mass L o s t  0.23 kg/m2 
I g n i t i o n  Time : 0 s 
Flameout Time : 420 s 

Nominal Flow : 24.0 1 / s  
Heat per U n i t  Mole : 13.10000 kJ/g@, 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 EH @ 2B.Z°C 
Specimen Area : 0.010000 m2 

Time o f  Peak RHR 355 5 

Peak RHR 7.4 kW/mZ 
Peak Mass Lo55 2.57 g/s*mx 
Peak E x t i n c t i o n  Area: 82.24 m2ikg 
T o t a l  Heat Released : 2.34 MJ/mZ 

Summary Data From I g n i t i o n  

Tes t  Mean 6CiS 180s - 200s 

Heat Release kW/mz 5.63 4.41 4.59 5.22 
Mass Loss Rate g/s*mz 0.40 0.90 0.61 0.44 
Heat o f  Combustion M J l k g  1.99 4.49 7.28 11.79 
S p e c i f i c  Ext.  Area m l i k g  2.97 20.56 A. 85 4.11 
Carbon D iox ide  kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg:kg 0.00000 0.00000 0.00000 t:!.00000 

OBSERVATIONS AND COMMENTS 

Unevent fu l .  

Tested by : Dnno Rober t  
O f f i c e r  : Kim Andrew 
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Tes t  Ref: NRC1040 

SUMMARY TEST R E P O R T  

Cone Calorimeter 

Tes t  Date: 06-13-1991 

DETAILS OF MATERIAL TESTED 

Sponsor : N a t i o n a l  Kesearch Counc i l  o f  Canada 

M a t e r i a l :  1' Polyurethane 90 

Date Received: 5 123/1990 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 50.0 irW/mz 
O r i f i c e  Constant : 0.044168 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 FH @ 24.0°C 
Specimen Thickness: 0.025000m 

TEST RESULTS 

I n i t i a l  Mass : 7.1 g 
F i n a l  Mass 3.1 g 
Mass Los t  : 0.40 kg/mz 
I g n i t i o n  Time : 20 s 
Flameout T i m e :  215 s 

Nominal Flow : 24.0 l / s  
Heat per U n i t  Mole : 13.10000 kJ/gD, 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 2?.1°C 
Specimen Area : 0.010000 mz 

Time o f  Peak RHR : 140 s 
Peak RHR : 9.8 kW/mz 
Peak Mass Loss 4.89 g/s*m' 
Peak E x t i n c t i o n  Area: 730.35 .=/kg 
T o t a l  Heat Released : 1.56 MJ/mz 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release kW/mZ 8.21 7.28 8.05 5.07 
Mass Loss Rate g/s*m2 1.96 3.23 1.88 1. 14 
Heat o f  Combustion BJ/kg 0.81 2.07 4.17 4.40 
S p e c i f i c  Ext .  Area m3/kg 154.06 420.55 148.21 88.92 
Carbon D i o x i d e  k g l k g  0. 0i100c1 0. 00000 0.00000 (1. 00000 
Carbon Nonoside kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Noth ing happend. The sample d i d  n o t  i g n i t e ,  however, i t  
d i d  evo l ve  some heat  

Tested by  : Onno Robert 
O f f i c e r  : Kim Andrew 
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Test  Ref: NRC1212 

SUMMARY TEST R E P O R T  

C o n e  C a l o r i m e t e r  

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counci l  of Canada 

Ma te r i a l :  1' Palyurethane $0 

Date Received: 5 /111!19?0 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 50.0 kW/m2 
O r i f i c e  Constant : 0.043767 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0DC 
Specimen Thickness: 0.020000a 

TEST RESULTS 

I n i t i a l  Mass : 6.5 g 
F i n a l  Bass 1.7 g 
Mass L o s t  : 0.48 kg/m= 
I g n i t i o n  Time : 25 s 
Flameout Time : 165 5 

Tes t  Date: 07-22-1991 

Nominal Flow : 24.0 1;s 
Heat per U n i t  Mole : 13.10000 kJ/gD, 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 31.1DC 
Specimen Area : 0.010000 mZ 

Time o f  Peak RHR : 40 s 
Peak RHR c- da. 1 kw/m2 
Peak Bass Loss : 6.58 g/s*m2 
Peak E x t i n c t i o n  Area: 617.45 mz/kg 
T o t a l  Heat Released : 5.01 MJimz 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 160s 300s 

Heat Release i:: h' / mz 37.10 49.67 26.04 15.63 
Mass L ~ s 4  Rate g/s*m2 2.51 3.07 1.42 0.85 
Heat of Combustion MJlkg 4.76 15.05 17.93 17.93 
S p e c i f i c  E x t .  Area mJ/kg 136.82 254.06 90.28 54.17 
Carbon D iux ide  kg/kg 0.00000 0.00000 0.00000 0.0000C 
Carbun Monoxide kg/kg 0.00001; 0.00000 0.(11>1>00 0.1j00QQ 

OBSERVATIONS AND COMMENTS 

Tested by  : Dnno Robert  
O f f i c e r  : Kis Andrew 



S U M W & R Y  TEST REPORT 

Cone C a l o r i m e t e r  

Test  Ref: NRC1213 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Pesearcn Counc i l  of Canada 

Ma te r i a l :  1' Polyurethane 50 
f 

Date Received: 5 /01!1550 

DETAILS OF TEST PROCEDURE USED 

Heat F lux  : 50.0 i-W/m2 
O r i f i c e  Constant : 0.043767 
Heater O r i e n t a t i o n  : Hor izcrnta l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RE @ 24.0°C 
Specimen Thickness: 0.02000Om 

TEST RESULTS 

I n i t i a l  Mass : 6.5 g 
F i n a l  Mass : 2.0 g 
Mass L o s t  : 0.44 kg/mZ 
I g n i t i o n  Time : 60 s 
Flameout Time : 175 5 

Summary Data From I g n i t i o n  

Tes t  Date: 07-22-1591 

Nominal Flow : 24.C) l / s  
Heat per U n i t  Bole : 13.10000 kJ/gO2 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 31.0°C 
Specimen Area : 0.010000 mz 

Time of  Peak RHR 70 s 
Peak RHR 34.5 ki.l/m2 
Peak Mass Loss 3.01 glsxmz 
Peak E x t i n c t i o n  Area: 96.70 m"/l;g 
T o t a l  Heat Released : 2.56 NJ/mZ 

190s 
- 

Tes t  Mean 6CfS 4?0s 

Heat Release IkW/m2 26. 95 30.24 15.21Q 9.12 
Mass Loss Rate g/s*mZ 1.11 1.76 0.99 0 .  613 
Heat o f  Cnmhustion MJ/kg (1. A7 14.18 14.8i 14.81 
S p ~ c i f i c  Ext.  Area m>/kg 15.00 27.51 9.17 5.50 
Carbon D iox ide  kg l kg  0.0U000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

ORSERVATIONS AND COMMENTS 

Tested by  : Onno Robert  
O f f i c e r  : K i m  Andrew 



APPENDM G: 6.0 mm WOODPANEL 



CONE CALORIMETER DATA SUMMARY SHEET 

Woodpanel 

GRID I FRAME I NEITHER: 
FLUX LEVEL (kWlmZ) : 

FILE: 06WDP211 .m Page 1 



CONE CALORZMETER DATA SUMMARY SHEET 

Woopanel 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWlm2) : 

FILE: 06WDP511 .XLS Page 1 

UNITS 

( D m )  
(Deg C) 

(R) 

DETAILS 
OF TEST 

NRC1207 
712219 1 

3 1 
46 

Test Reference 
Date Tested 
Temperature 
Initial Mass 

AVG. 

31 
46 

MAX 
DEV % 

1 
1 

NRC1209 
7122/9 1 

31 
46 

NRC1211 
7/22/91 

3 1 
47 



Tes t  Ref: NRClZOO 

SUMMARY TEST REPORT 

DETAILB OF MATERIAL TESTED 

Sponmor t Na t i ona l  Research Counc i l  of Canada 

M a t e r i a l t  1/4' Wood P a n e l l i n g  91 

Bate Rec@lvedr 5 /01/1991 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  t 25.0 kW/mz 
O r i f i c e  Constant : 0.043767 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used I Y 

C o n d i t i o n i n g  I 50.0 RH @24.O0C 
Specimen Thickness: 0.005000m 

TEST REBULTB 

I n i t i a l  M r m r  I 46.0 g 
F i n a l  Mass : 11.4 g 
Hams L o s t  I 3.45 kg/mz 
I g n i t i o n  Time : 255 s 
Flameout Time : 685 s 

Tes t  Date: 07-22-1991 

Nominal Flow : 24.0 l / s  
Heat per U n i t  Mole : 13.10000 k~/gO, 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 30.2OC 
Specimen Area : 0.010000 mz 

Time o f  Peak RHR 380 s 
Peak RHR 163.8 kW/mz 
Peak Mass Loss 14.30 g/sxmz 
Peak E x t i n c t i o n  Area: 129.66 mz/kg 
T o t a l  Heat Released : 37.71 MJ/mz 

Bunnrry  D r t r  From I g n i t i o n  

Tes t  Mean bOS lB0S 300s 

Heat Release kW/m2 88.72 131.41 136.76 112.61 
Mass Loss Rate g/s+m2 9.48 11.08 11.34 9.28 
Heat a f  Combustion NJ/kg 10.27 11.08 11.87 12.C13 
S p e c i f i c  Ext.  Area m>/kg 41.29 74.51 91.15 58.30 
Carbon D iox ide  kg/ kg 0.00000 0.00000 0. 000OQ 0.0000O 
Carbon Monoxide kg l kg  0.00000 0.00000 O.0000Q 0.00000 

OBSERVATIONS AND COMMENTS 

No problems w i t h  t he  g r i d .  

Tested by : Onno Robert  
O f f i c e r  : Kim Andrew 



EXP 200 t / n / a i  

1/4" Wood Panelling Flux = 25 

- Heat relaaae rate - Rate of Mass Loss 

120.0 

fimm - minutee - Smoke specific extinction ere0 in exhaust I - Cumulative smoke volume through exhaust ste 



Test Ref: NRC1202 

SUMMARY T E S T  R E P O R T  

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/4' Woad Panelling 91 

Date Received: 5 /01/1?91 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 kWimz 
Orifice Constant : 0.043767 
Heater Orientation : Hurizuntai 
Grid Used : Y 

Conditioning : 50.0 HH @ 24.0% 
Specimen Thickness: 0.005000m 

TEST RESULTS 

Initial Mass : 47.3 g 
Final Mass 11.8 g 
Mass Lost 3.55 kg/mz 
Ignition Time : 245 5 
Flameout Time : 645 5 

Test Date: 07-22-1991 

Nominal Flow : 24.0 l/c 
Heat per Unit Mole : 13.10000 kJ/gD, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 30.S0C 
Specimen Area : 0.010000 m" 

Time of Peak RHR 380 s 
Peak RHR 178.7 kW/mz 
Peak Mass Lass 14.45' gis*mZ 
Peak Extinction Area: 159.56 mz!kg 
Total Heat Released : 411. 81) i?.i /orz 

Summary Data From Ignition 

Test Mean 60s 180s 300s 

Heat Releese I:i4/mz 103.28 144.05 152.31 124.54 
NCSS L ~ S E  Rate gis*mz f.81 11.30 12.07 9.75 
Heat of C~mbuction M3/kg 10.84 11.98 12.42 12.68 
Specific E x t .  Area m?;kg 45. 68 42.66 87.36 60. 14 
Zarban Dioxide kg/ kg 0.00000 0.00090 0. 0~005 0.00000 
Carban Mono:.: ide kg:kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

No probiems with the grid. 
Sagged slightly, like previous ones. 

Tested by : nnno Robert 
Officer : Kim Andrew 



Test Ref: NRC1204 

SUMMARY T E S T  R E P O R T  

cone C a l o r i m e t e r  

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council af Canada 

Material: 1/4' Waod Panelling 91 

Date Received: 5 /01/1991 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 i:W;mz 
Orifice Constant : 0.043767 
Heater Orientation : Horizontal 
Grid Used : Y 

Conditioning : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.005000r 

TEST RESULTS 

Initial Mass : 44.4 g 
Final Mass 11.2 g 
Mass Lost : 3.32 kg/mz 
Ignition Time : 245 s 
Flameout Time : 585 5 

Test Date: 07-22-1991 

Nominal Flow : 24.0 l/c 
Heat per Unit Mole : 13.10000 kJ/gDZ 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 HH @ 30.4OC 
Specimen Area : 0.010000 m 2  

Time o f  Peak RHR 350 s 
Peak RHR : 201.0 kW/mz 
Peak Mass Loss 16.22 g/s+m2 
Peak Extinction Area: 161.07 mz/kg 
Total Heat Released : 38.04 MJ/mZ 

Summary Data From Ignition 

Test Bean 605 180s 300s 

Heat Release k5i/m2 113.56 176.00 161.53 121.85 
Mass Loss Rate g/s+m2 10. 94 12. $7 12.45 9.43 
Heat of Combustion MJ/k g  11.02 12.77 12.73 12.77 
Sg~cific E x t .  Area mi / k g  40.2; 40.57 73.54 44.90 
Carbon Dioxide kg/kg CI.CI!>Q~II 0. 00000 0. ~:IQOCIC) 0. 00000 
C;-b- ,I -n Mono::itie i:g/i:g 0. !>000U 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

No problems wi t h  the grid. 

Tested by i Dnno Robert 
Officer : K i m  Antit-er 



Test Ref: NRC1207 

SUMMARY TEST R E P O R T  

Cone Calorimeter 

DETAILS DF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/4' Wood Panelling 91 

Date Received: 5 /01/1991 

DETAILS DF TEST PROCEDURE USED 

Heat Flux 
9 

: w i W / m Z  
Orifice Constant : 0.043767 
Heater Orientation : Horizontal 
Grid Used : Y 

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

TEST RESULTS 

Initial Mass : 46.2 g 
Final Mass 9.9 g 
Mass Lost : 3.64 kglmz 
Ignition Time : 54 5 
Flameout Time : 395 s 

Test Date: 07-22-1991 

Nominal Flow : 24.0 lis 
Heat per Unit Mole : 13.10000 kJlgO, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH I3 30.5-C 
Specimen Area : 0.010000 m= 

Time of Peak RHR 200 s 
Peak RHR 272.2 kW/mz 
Peak Mass Loss 21.33 g/s+mz 
Peak Extinction Area: 171.91 mX/kg 
Total Heat Released : 44.05 MJ/mz 

Summary Data From Ignition 

Test Mean 605 1 81)s 3011s 

Heat Release l:W/mz 129.56 131.11 177.38 142.83 
Mass Loss Rate g/s*mz 13.96 11.96 14.56 11.50 
Heat nf Cambustian MJ/k g  11.66 10.26 11.97 12.34 
S p ~ c i f i c  Ext. Area nl/kg e5. 56 59.99 109.38 96.90 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Manoxide kg/k g  0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND CDMMENTS 

No prohlems with the grid. 

Tested by : Dnno Robert 
Officer : Kin Andrew 



Test Ref: NRC1209 
1 

SUMMARY TEST REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : Xatlonal Pesearch Council of Canada 

Material: 1/4' Wood Panelling 9i 

Date Received: 5 /01/1991 

DETAILS OF TEST PROCEDURE USED 

Heat Flux 
9 

: m l W f m z  
Oriflce Constant ; 0.043767 
Heater Orientation : Horizontal 
Grid Used : Y 

Conditioning : 50.0 RH @ 24.0-C 
Specimen Thickness: 0.005000m 

TEST RESULTS 

Initial Mass : 46.2 g 
Final Mass 9.5 g 
Mass Lost : Z.67 kg/mz 
Ignition Time : b5 s 
Flameout Time : 405 5 

Test Date: 07-22-1991 

Nominal Flow : 24.0 l/s 
Heat per Unit Mole : 13.10000 k3/gOZ 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 30.7OC 
Specimen Area : 0.010000 m" 

Time of Peak RHR 200 s 
Peak RHR 266.0 kW/mZ 
Peak Mass Loss 20.59 g/s+mZ 
Peak Extinction Area: 197.94 sX/kg 
Total Heat Released : 43.19 flJ/mZ 

Summary Data From Ignition 

1 
Test Mean b0S i 60s 500s 

Heat Release kW/m2 128.91 148.05 185.52 138.73 
Mass Loss Rate g/r*mz 14.07 12.30 14.64 11.0b 
Heat of Combustion MJ/kg 11.20 11.11 12.26 12.46 
Sp~cific Ext. Area m>/ k g  -,- ~/.27 53.77 114.04 Rb. 10 
Carbon Dioxide kg/kg 0.00i100 0. 00000 0.00000 0.000(10 
Carbnn Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

No problems with the grid. 

Tested by : Onno Robert 
Officer : K i m  Andrew 



Test Ref: NRC1211 

SUMMARY TEST  R E P O R T  

C o n e  Calorimeter 

DETAILS DF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/4' Wood Panelling 91 

Date Received: 5 /Olii991 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 50.0 kWimZ 
Orifice Constant : 0.043767 
Heater Drientation : Horizontal 
Grid Used : Y 

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

TEST RESULTS 

Initial Mass : 46.9 g 
Final Mass 10.0 g 
Mass Lost 3.68 kg/mZ 
Ignition Time : 60 s 
Flameout Time : 425 5 

Test Date: 67-22-1991 

Nominal Flow : 24.0 lis 
Heat per Unit Mole : 15.10000 kJigD, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 30.9OC 
Specimen Area : 0.01~0QO mZ 

Time of Peak RHR 200 r 
Peak RHR 273.8 kW/m2 
Peak Mass Loss 21.35 g/s*mZ 
Peak Extinction Area: 228.35 m2/kg 
Total Heat Released : 44.R1 MJ/mz 

Summary Data From Ignition 

Test Mean 60s 1805 300s 

Heat Release kW/mz 124.47 145.57 183.81 142.32 
Mass Loss Rate g/s*mz 14.00 13.13 15.12 11.46 
Heat o f  Cambustion MJikg 11.54 10.29 11.91 12.32 
Sperifir Ext. Area i x i / k o  82.32 59.13 117.20 98.66 
Carbon Dioxide kg/kg 0.00000 0. Cl00Cl0 0.00000 0.00000 
Carban Monoxide kgikg 0 .  OOU00 0.00000 0.00000 0. 00000 

OBSERVATIONS AND COMMENTS 

No problems with the grid. 

Tested by : Dnno Robert 
Officer : Kim Andrew 



APPENDIX H: 12.3 mm PARTICLEBOARD 



CONE CALORIMETER DATA SUMMARY SHEET 

Particleboard 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWlm2) : 
THICKNESS (mm) : 

FILE: 12PBD211 .XLS Page 1 

DETAILS 
OF TEST 

Test Reference 
Date Tested 
Temperature 
Initial Mass (g) 89 86 88 88 

> 

UNITS 
NRCl157 NRCl167 NRCI 175 

2 

AVG. 

-- 
28 

(D/M/Y) 
(Deg C) 

MAX 
DEV % 

2 
71319 1 
28 

71419 1 
28 

71519 1 
27 



CONE CALORIMETER DATA SUMMARY SHEET 

MATERIAL : Particleboard 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWlm2) : 
THICKNESS (mm) : 12.3 

FILE: 12PBD511 .XLS Page 1 

UNITS 

O>IMN) 
(Deg C) 

(P) 

DETAILS 
OF TEST 

Test Reference 
Date Tested 
Temperature 
Initial Mass 

NRCll20 
6/13/91 
28 
86 

AVG. 

28 
83 

- 
MAX 

DEV % 

6 
6 

NRC1129 
6/14/91 
26 
79 

NRCl139 
6/19/91 
29 
85 



Tes t  Ref: NRC1157 
1 

SUMMARY T E S T  R E P O R T  

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counci l  o f  Canada 

M a t e r i a l :  I / ? '  P a r t l c l e  Hoard 91 

Date Received: 5 /25/1990 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 kW/mz 
O r i f i c e c o n s t a n t  : 0.041968 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0QC 
Specimen Thickness: 0.012500m 

TEST RESULTS 

I n i t i a l M a s s  : 8 8 . 7 ~  
F i n a l  Mass 2Z.1 g 
Mass L o s t  6.56 kg/mZ 
I g n i t i o n  Time : 129 5 

Flameout Time : 1,110 5 

Test  Date: 07-03-1991 

Nominal Flow : 24.0 I / s  
Heat per U n i t  Mole : 13.10000 kJ/gOz 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 28.2OC 
Specimen Area : 0.010000 mz 

Time o f  Peak RHR 885 s 
Peak RHR 144.1 kW/m2 
Peak Mass Loss 12.15 g/s*mz 
Peak E x t i n c t i o n  Area: 88.52 m'/kg 
T o t a l  Heat Released : 75.22 NJ/mz 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release I:Wimt 76.76 123.65 $5.61 79.18 
Mass L ~ s s  Rate g/s*mz b. 94 10.87 8.80 7.46 
Heat o f  Combustion MJlkg 11.17 11.48 10.59 10.43 
S p e c i f i c  E r t .  Area ml /kg 14.28 46.48 19.42 11.65 
Carbon D iox ide  kg/kg O.iKI000 o.00000 C1.000oCJ 0.0000ii 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Unevent fu l .  

Tested by : Onno Robert  
O f f i c e r  : Kim Andrew 



Tes t  Ref: NRC1167 

SUMMARY TEST REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counc i l  o f  Canada 

M a t e r i a l :  1 /2 '  P a r t i c l e  Board 91 

Date Received: 5 /01/1991 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 25.0 kW/mz 
O r i f  i c e  Constant : 0.042203 
Heater D r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.012500m 

TEST RESULTS 

I n i t i a l  Mass : 66.4 g 
F i n a l  Mass 22.5 g 
Mass L o s t  6.40 kq/m2 
I g n i t i o n  Time : 125 s 
Flameout Time : 1,150 s 

Tes t  Date: 07-04-1991 

Nominal Flow : 24.0 1 / ~  
Heat per U n i t  Mole : 13.10000 kJ/gDz 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t ions  : 50.0 HH @ 28.2OC 
Specimen Area : 0.010000 mz 

Time o f  Peak RHR 145 s 
Peak RHR 150.2 kW/m2 
Peak Mass Loss 12.76 8/s*mz 
Peak E x t i n c t i o n  Area: 75.48 mz/kg 
T o t a l  Heat Released : 78.75 MJ/m2 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release kWimz 77.21 146.24 98.36 81.63 
Mass Lams Rate g/s+mz 6.44 11.43 8.52 7.2; 
Heat a f  Cembustion MJ/kg 11.76 11.94 11.24 l l . i I 9  
S p e c i f i c  Ext.  Area ml /kg 113.81 62.30 27.06 16.24 
Carbon D iox ide  k g i k g  0. 00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 O.OO000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Unevent fu l .  

Tested by : D n n ~  Huber t  
I O f f i c e r  : Kim Andrew 



Test Ref: NRC1175 

SUMMARY TEST R E P O R T  

C o n e  C a l o r i m e t e r  

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/2' Particle Hoard 91 

Date Received: 5 /01/1991 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 iiW/mz 
Orifice Constant : 0.042210 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0-C 
Specimen Thickness: 0.012500m 

TEST RESULTS 

Initial Mass : 88.2 g 
Final Mass : 22.8 g 
Mass Lost : 6.54 kg/m' 
Ignition Time : 135 5 
Flameout Time : 1,200 s 

Test Date: 07-05-1991 

Nominal Flow : 24.0 l/s 
Heat per Unit Mole : 13.i0000 kJ/g02 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 27.4-C 
Specimen Area : 0.010000 mz 

Tine of Peak RHR : 155 5 
Peak RHR 135.9 kW/mz 
Peak Mass Loss 12.82 g/s*mz 
Peak Extinction Area: 111.36 m2/kg 
Total Heat Released : 70.15 MJ/mz 

Summary Data From Ignition 

Test Mean 60s 180s 300s 

Heat Release kW/m2 66.18 131.96 89.40 72.02 
Mass Loss Rate g/s*m2 6.57 11.28 8.48 7. 16 
Heat of Combustion MJ/kg 10.30 10.91 10.27 9.87 
Specific Ext. Area ml/kg 12.66 47.31 21.22 12.73 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Uneventful. 

Tested by : Onnc Robert 
Dfficer : K i m  Andrew 



I 
Test Ref: NRC1120 

BUMMARY TEST REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/2' Particle Board 91 

Date Received: 5 /23/1990 

BETAILB OF TEBT PROCEDURE UBED 

Heat Flux : 50.0 i:W/m2 
Orifice Con~tant t 0.044168 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0°C 
Specimen Thickness! 0.012500m 

TEST RESULTS 

Initial Mass : 86.1 g 
Final Mass I 20.3 g 
Mass Lost : 6.59 kg/mz 
Ignition Time : 40 5 

Flameout Time t 823 5 

Test Date: 06-13-1991 

Nominal Flow : 24.0 l/s 
Heat per Unit Mole : 13.10000 kJ/gOz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 27.E0C 
Specimen Area : 0.010000 m= 

Time of Peak RHR : 595 5 
Peak RHR 253.3 kW/mz 
Peak Mass Loss 19.82 g/s*mZ 
Peak Extinction Area: 219.49 mz/kg 
Total Heat Released : 77.98 NJ/mZ 

Bummary Data From Ignition 

Test Mean 60s 180S 300s 

Heat Release kW/m2 1010.61 182.07 124.70 103.74 
Bass Loss Rate g/s*m2 9.44 14.29 10.94 9.57 
Heat of Combustion MJ/kg 10.99 11.79 11.04 10.61 
Specific Ext. Area mi/kg 34.92 127.73 54.18 32.51 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

This is the first test with the frame fully fastened dawn. 
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 
Officer : Kim Andrew 



EXp 120 8/13/94 

112" P a r t i c l e  Board  9p 

Time - minutas Time - minutes - Heat re lease  r a t e  - Rate of   ass LOSS 

Tima - minutes Time - minutes - E f f e c t i v e  Heat o f  Combustion - - Smoke s e c i f i c  ex t inc t ion  area i n  exhaust 5 
cumulatPve smoke volume through exhaust ste  



Test Ref: NRC1129 

SUMMARY TEST REPORT 

Cons C a l o r i m e t e r  

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council uf Canada 

Material: 112' Particle Board 91 

Date Received: 5 /23/1990 

DETAILS OF TEST PRDCEDURE USED 

Heat Flux : 50.0 kW!mz 
Orifice Constant : 0.042404 
Heater Orientation : Horizontal 
Grid Used : N 

Test Date: 06-14-1991 

Nominal Flow : 24. 0 l/s 
Heat per Unit Mole : 13.10000 kJ/qD, 
Spark Ignitor Used : Y 
Frame Used : Y 

Conditioning : 50.0 F:H @ 24.DDC Test Conditions : 50.0 RH @ ?5.B°C 
Specimen Thickness: 0.012500m Specimen Area : 0.010000 mz 

TEST RESULTS 

Initial Mass : 78.7 g 
Final Mass : 17.9 g 
Mass Lost : 6.08 kg/mz 
Ignition Time : 30 s 
Flameout Time: 844 s 

Time of Peak RHR 50 s 
Peak RHR 206.6 kW/mz 
Peak Mass Loss 16.97 g/sxmz 
Peak Extinction Area: 147.16 mz/kg 
Total Heat Released : 71.0B NJ/mz 

Summary Data From Ignition 

Test Mean 60s 180s 300s 

Heat Release kW/mz 86. 30 189.46 129.49 108.24 
Mass Loss Rate g!s+mZ 9.00 13.92 10.66 9.52 
Heat of Combustion NJ/kg 10.63 12.69 11.59 11.15 
Specific Ext. Area m?/kg 27.21 135.76 60.09 36.05 
Carbon Dioxide kg/kg 0. 00000 0. 00000 0, 00000 (1. ~10000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND CDMMENTS 

The frame screw locrsened and the frame lifted up slightly. 
Otherwise, same burn, the center ballooning up towards the 
cone. 

Tested by : Onno Rnbert 
Officer : ria Andrew 



EXp 12B 6/44/91 

3 "  i ' a r t i c l e  B o a r d  91 / 
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Time - minutee Time - minutes - E f f e c t i v e  Heat of  Combustion - - Smoke s e c i f i c  ex t inc t ion  area i n  exhaust e 
~ u m u l a t t v a  smoke volume throuph exhaust ste 



Officer I elm Andrew 

Test Ref: NKCilJ9 Test Date: 06-19-1991 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 112' Particle Board 81 

Date Received: 5 123ilR90 

DETAILS OF TEST PROCEDURE USED 

Heat Flux r 50.0 kW/mz 
Orifice Constant r 0.042780 
Heater Orientation : Horizontal 
Orid Used : N 

Conditioning : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.012500m 

TEST RESULTS 

Initial Mass I 85.3 g 
Final Mass : 20.2 g 
Mass Lost : 6.51 kg!mz 
Ignition Time : 34 s 
Flameout Time : 600 s 

Nominal Flow : 24.0 l!s 
Heat per Unit Hole : 13.10000 kJ!gD, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 28.7OC 
Specimen Area : 0.010000 mz 

Time of Peak RHR : 50 s 
Peak RHR 211.9 kW!mx 
Peak Mass Loss : 17.76 gis*m' 
Peak Extinction Area: 215.20 mZ/kg 
Total Heat Released : 71.37 MJ/mz 

Summary Data From Ignition 

iest Mean 603 1605 300s 

Heat Release kW/m2 93.28 191.97 127.77 103.96 
Mass Loss Rate g/s+m2 9.11 14.75 11.19 9.74 
Heat of Combustion RJlkg 10.66 12.25 11.16 l(1.51 
Specific Ext. Area mlikg 3;.6R 127.77 57.23 34.34 

Carbon Dioxide k g l k g  0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg!kg 0.00000 O.Q0000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Uneventful 

Tsrted by I Onno Robert 
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APPENDIX I: 6.0 mm PLYWOOD 



CONE CALORIMETER DATA SUMMARY SHEET 

Plywood 
YEAR RECENED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWlmZ) : 
THICKNESS (mm) : 

I FILE: 06PLY211 .XLS 

i 
Page 1 

DETAILS 
OF TEST 

UNITS 

( D m )  
(Deg C )  

(R) 

Test Reference 
Date Tested 
Temperature 
Initial Mass 

AVG. 

28 
35 

NRCl153 
71319 1 

28 
36 

NRCI 164 
71419 1 

28 
35 

MAX 
DEV 8 

1 
2 

NRCI 179 
71519 1 

28 
35 



CONE CALORIMETER DATA S W Y  SHEET 

YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWImZ) : 
THICKNESS (mm) : 

FILE: 06PLY511 .XLS Page 1 

UNITS 

@m) 
(Deg C) 

DETAILS 
OF TEST 

NRC1109 
6/18/91 
29 

Test Reference 
Date Tested 
Temperature 
Initial Mass (g) 35 34 35 35 1 

AVG. 

29 

MAX 
DEV % 

1 

NRCllO8 
6/19/91 
30 

NRC1142 
6/21/91 
29 



Test Ref: NRCllb4 

SUMMARY T E S T  REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/4' Plywood 91 

Date Received: 5 /01/1991 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 kW/mz 
Orifice Constant : 0.042203 
Heater Orientation : Horizontal 
Grid Used : N 

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

TEST RESULTS 

Initial Mass : 34.9 g 
Final Mass 8.0 g 
Mass Lost : 2.69 kg/mz 
Ignition Time : 100 s 
Flameout Time : 670 s 

Test Date: 07-04-1991 

Nominal Flow : 24.0 l/s 
Heat per Unit Mole : 13.10000 kJ/g02 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 28.Z°C 
Specimen Area : 0.010000 mz 

Time of Peak RHR 110 s 
Peak RHR 124.2 kW/mz 
Peak Mass Loss 9.08 g/5xmz 
Peak Extinction Area: 86.20 m2/kg 
Total Heat Released : 37.51 MJ/m2 

Summary Data From Ignition 

Test Mean 60.5 180s 300s 

Heat Release kW/mz 66.40 99.79 90.69 85.96 
Mass Loss Hate g/s*mz 5.36 7.54 7.00 6.50 
Heat of Combustion MJlkg 11.05 12.18 12.49 13.00 
Specific Est. Area ml/kg 4.57 2.93 0.99 8.32 
Carbon Diaxide kg/ kg 0.00000 0. 00000 0.00000 0.00000 
Carbon Monoxide k g / k g  0.000OO 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

The sample rase slightly. Formed thin layers 

Tested by : Onno Robert 
Officer : Kim Andrew 
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Tes t  Ref: NRC1179 

SUMMARY TEST REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counc i l  o f  Canada 

M a t e r i a l :  1 / 4 '  Plvwoad 91 

Date Received: 5 /01/1991 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 25.0 kW/mz 
O r i f  i c e  Constant : 0.042210 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0-C 
Specimen Thickness: 0.006000m 

TEST RESULTS 

I n i t i a l  Mass : 34.8 g 
F i n a l  Mass 7.8 g 
Mass L o s t  2.70 kg/m2 
I g n i t i o n  Time : 120 s 
Flameout Time : 585 s 

Summary Data From I g n i t i o n  

Test  Mean 

Heat Release kW/m2 71.64 
Mass Loss Rate g/s*mz 7. 07 
Heat o f  Combustion M.J/kg 10. h0 
S p e c i f i c  Ext. Area ml /kg 2.88 
Carbon D iox ide  kg/kg 0.00000 
Carbnn Monoxide kg/kg 0.00000 

OBSERVATIONS AND COMMENTS 

Tes t  Date: 07-05-1991 

Nominal Flow : 24.0 l/s 
Heat per  U n i t  Mole : 13.10000 kJ/gD= 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 27.5-C 
Specimen Area : 0.010000 mz 

T i ne  of Peak RHR 140 s 
Peak RHR 114.5 kW/mz 
Peak Mass Loss 11.25 g/s+mx 
Peak E x t i n c t i o n  Area: 28.75 mz/kg 
T o t a l  Heat Released : 32.95 M J / m 2  

Unevent fu l  

Tested by : Onno Robert  
O f f i c e r  : Kim Andrew 
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Tes t  Ref: NRC1153 

SUMMARY T E S T  R E P O R T  

C o n e  Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : Nat ictnal  Research Counc i l  o f  Canada 

Ma te r i a l :  1 / 4 '  Plrwoc~d 91 

Date Received: 5 /23!i?90 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 25.0 i:W/mZ 
O r i f i c e  Constant : 0.041968 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0DC 
Specimen Thickness: 0.005000m 

TEST RESULTS 

I n i t i a l  Mass : 36.0 g 
F i n a l  Mass 10.5 g 
Mass L o s t  2.55 kg/m2 
I g n i t i o n  Time : 115 5 

Flameout Time : 645 E 

Tes t  Date: 07-03-1991 

Nominal Flow : 24.0 1!s 
Heat per U n i t  Mole : 13.101)012 kJ/gO,  
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 27.B°C 
Specimen Area : 0.010000 m Z  

Time o f  Peak RHR 130 s 
Peak RHR 122.0 kW/mz 
Peak Mass Loss 9.61 g/sxmZ 
Peak E x t i n c t i o n  Area: 30.27 mZ/kg 
T o t a l  Heat Released : 2B.96 MJ/mz 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 100s 300s 

Heat Release kW/mz 55.17 96.85 65.86 74.63 
Mass Loss Rate g/s+mz 5.42 7.82 7.27 6.43 
Heat o f  Combustion i'lJ/kg 9.26 11.47 11.45 11.46 
S p e c i f i c  Ext .  Area m,'/kg 2.94 0 .  OO = J. tl 5. 14 

j 
Carbon D iox ide  kq/i:g 0.0U000 0.00000 0.00000 C. 00000 
Carbon Manoxide kg/kg 0.00900 0.00900 0. OUO0l) 0.00000 

OBSERVATIONS AND COMMENTS 

Tested by : Onnn Robert  
O f f i c e r  : K i m  Andrew 



Test Ref: NRC1152 

S U M M A R Y  TEST R E P O R T  

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/4' Plywood 91 

Date Received: 5 /23/1990 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 kW/mz 
Orifice Constant : 0.043192 
Heater Orientation : Horizontal 
Grid Used : N 

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

TEST RESULTS 

Initial Mass : 34.1 g 
Final Mass : 9.0 g 
Mass Lost 2.50 kg/mz 
Ignition Time : 155 s 
Flameout Time : 705 s 

Test Date: 06-24-1991 

Nominal Flow : 24.0 1/s 
Heat per Unit Mole : 13.10000 kJ/gOz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 29.7-C 
Specimen Area : 0.010000 m" 

Time of Peak RHR 175 s 
Peak RHR 128.8 kW/mz 
Peak Mass Loss 11.56 g/s+m2 
Peak Extinction Area: 57.31 mz/kg 
Total Heat Released : 30.10 RJ/m2 

Summary Data From Ignition 

Test Mean 60s 180s 300s 

Heat Release kW/mz 55.23 114.28 94.85 76.04 
Mass Loss Rate g/s+mz 5.16 9.08 7.64 6.17 
Heat of Combustion MJ/kg 9.12 11.74 12.07 12.14 
Specific Ext. Area ml/kg 4.73 16.70 12.66 8.55 
Carbon Dioxide kg/kg 0.00000 0.00000 0. 00000 0.00OOCl 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

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

Tested by : Onno Robert 
Officer : K i m  Andrew 



Test  Ref: NRCll08 

SUMMARY T E S T  R E P O R T  

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : Natiunal Research Council of Canada 

Mater ia l :  1/4' Plywood 91 

Date Received: 5 /23/1990 

BE'fAfbB OF TEST PROCEDURE UBED 

Heat F lux  r 50.0 kW/mz 
O r i f  icm Constant I 0.042780 
Heater D r i e n t a t i o n  : Horizontal 
Q r i d  Used t N 

Cond i t ion ing  : 50.0 RH @ 24.00~ 
B ~ r c i m e n  Thickness: 0.006000m 

TEST RESULTS 

I n i t i a l  Mars I 34.2 Q 

F i n a l  Mass : 6.9 g 
Mass L o s t  : 2.73 kg/mz 
I g n i t i o n  Time r 25 s 
Flameout Time : 425 s 

Test Date: 06-19-1991 

Nominal Flow : 24.0 l/s 
Heat per U n i t  Mole : 13.10000 kJ/gD, 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Test Condi t ions : 50.0 RH @ 29.bDC 
Specimen Area : 0.010000 m" 

Time of Peak RHR 195 5 
Peak RHR 156.4 kw/m= 
Peak Mass Loss 13.32 g/sxmP 
Peak E x t i n c t i o n  Area: 12b.61 m2/kg 
T o t a l  Heat Released : 32.42 HJ/mz 

Summary Data From I g n i t i o n  

Test Mean b0S 180s 300s 

Heat Release kW/m2 62. 08 123.09 114.27 96.27 
Mass Lnss Rate g/s+m= 8.59 10.02 9.68 8.06 
Heat of Combustinn MJ/kg 10.91 11.39 11.43 11.76 
Specific E s i .  Area m j / k g  22.98 24.88 34.25 29.71 
Carbon Dioxide kglkg 0.00000 0.00000 0.00000 0. 000CIO 
Carban Konoxide kg/kg 0.00000 0.00000 0. 0U000 0.00000 

OBSERVATIONS AND CDMMENTS 

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

Tested by  : Dnno Robert 
O f f i c e r  8 K i f i  Andrew 
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Test Ref: NRCl1O9 

SUMMARY TEST REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council af Canada 

Material: 1/4' Plywand 9i 

Date Received: 5 /23/1990 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 50.0 kI.i/m2 
Orifice Constant : 0.043299 
Heater Orientation : Horizontal 
Grid Used : N 

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

TEST RESULTS 

Initial Mass : 34.8 g 
Final Mass 7.0 g 
Mass Lost : 2.79 kg/mz 
Ignition Time : 20 5 
Flameout Time : 480 5 

Test Date: 06-18-1991 

Nominal Flow : 24.0 11s 
Heat per Unit Hole : 13.10000 kJ/gDz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 29.1% 
Specimen Area : 0.010000 mz 

Time of Peak RHR 205 s 
Peak RHR 135.6 kW/mz 
Peak Mass Loss 10.73 g/s*mz 
Peak Extinction Area: 95.56 mz/kg 
Total Heat Released : 35.41 MJ/mz 

Summary Data From Ignition 

Test Mean b0S 180s 300s 

Heat Helease kW/m2 77.82 128.95 110.99 96.55 
Mass Loss Rate g/s+mz 7.42 9.74 9.02 7.73 
Heat of Cambustian MJ/kg 11.31 12.S4 11.92 12.30 
Specific Ext. Area ml/kg 19.43 40.49 32.86 28.79 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 C1.00000 
Carbon Manoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Typical of sample. 
Some curling, waferlike at end. 

Tested by : Dnno Robert 
Officer : Kim Andrew 
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Tes t  Ref: NRC1142 

SUMMARY T E S T  REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counc i l  o f  Canada 

Ma te r i a l :  1 /4 '  Flywoad 91 

Date Received: 5 /23/1990 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 50.0 kW/mz 
O r i f i c e  Constant : 0.043842 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0% 
Specimen Thickness: 0.006000m 

TEST RESULTS 

I n i t i a l  Mass : 34.7 g 
F i n a l  Mass 7.0 g 
Mass L o s t  : 2.77 kg/mz 
I g n i t i o n  T ine  : 15 s 
Flameout Time : 430 s 

Tes t  Date: 06-21-1991 

Nominal Flow : 24.0 l / s  
Heat per  U n i t  Mole : 13.10000 kJ/gOz 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 29.0% 
Specimen Area : 0.010000 mz 

T i ne  o f  Peak RHR 25 5 

Peak RHR 146.7 kW/mZ 
Peak Mass Loss 12.97 g/s*mZ 
Peak E x t i n c t i o n  Area: 110.30 mz/kg 
T o t a l  Heat Released : 33.07 MJ/mz 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release kW/mz 80.65 127.28 114.76 96.53 
Mass Loss Rate g/s*mz 8.38 10.16 9.79 8.16 
Heat o f  Combustion MJ/kg 10.81 11.63 11.36 11.65 
S p e c i f i c  Ext .  Area m?/kg 23.81 38.68 39.96 31.71 
Carbon D iox ide  kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Unevent fu l ,  burned smoothly. 

Tested by  : Onna Robert  
O f f i c e r  : Kim Andrew 
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APPENDIX J: 12.3 mm PLYWOOD 





CONE CALORIMETER DATA SUMMARY SHEET 

YEAR RECENED : 
GRID I FRAME I NEITHER: 
E U X  LEVEL (kWlni2) : 
THICKNESS (mm) : 

FILE: 12PLY211 .XLS P a g e  1 



CONE CALORIMETER DATA SUMMARY SHEET 

YEAR RECEnTED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWlm2) : 

12.3 

FILE: 12PLY511 .XLS Page 1 



Test Ref: NRC1154 

SUMMARY TEST R E P O R T  

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/2' Plywood 91 

Date Received: 5 /23/1990 

I DETAILS DF TEST PROCEDURE USED 

Heat Flux : 25.0 kW/m2 
Orifice Constant : 0.041966 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.011000m 

TEST RESULTS 

Initial Mass : 64.1 g 
Final Mass : 16.9 g 
Mass Lost : 4.72 kg/mz 
Ignition Time : 145 s 
Flameout Time : 1,070 s 

Test Date: 07-03-1991 

Nominal Flow : 24.0 1,'s 
Heat per Unit Hole : 13.10000 kJ/gD, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 27.9OC 
Specimen Area : 0.010000 mz 

Time of Peak RHR 155 s 
Peak RHR 132.5 kiJ/mz 
Peak Mass Loss 11.10 g/s*mz 
Peak Extinction Area: 7.26 mz/kg 
Total Heat Released : 61.68 MJ/mz 

Summary Data From Ignition 

Test Mean 60s 160s 300s 

Heat Release kW/mz 67.05 112.11 71.28 65.68 
Mass Loss Rate q/s+m2 5.48 8.44 5.76 5.24 
Heat of Combustion MJlkg 12.19 12.29 11.95 12.26 
Specific Ext. Area m3/kg 0.27 3.07 1.02 0.61 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/ k g  0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Uneventful. 

Tested by : Onno Robert 
Officer : K i m  Andrew 
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Tes t  Ref: NRCll6b 

SUMMARY TEST R E P O R T  

Cone C a l o r i m e t e r  

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counc i l  o f  Canada 

Ma te r i a l :  1 /2 '  Plywood 91 

Date Received: 5 /0111991 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 25.0 kW/mz 
O r i f i c e  Constant : 0.04220; 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.Q°C 
Specimen Thickness: 0.011000m 

TEST RESULTS 

I n i t i a l  Mass : 68.7 g 
F i n a l  Mass : 20.6 g 
Mass L o s t  : 4.81 kg/mz 
I g n i t i o n  Time : 130 s 
Flameout Time : 1,305 s 

Tes t  Date: 07-04-1991 

Nominal Flow : 24.0 1/5 
Heat per  U n i t  Mole : 13.10000 kJ/gO+ 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 28.0OC 
Specimen Area : 0.010000 mz 

Time o f  Peak RHR : 140 s 
Peak RHR 121.3 kW/mz 
Peak nass Loss : 9.46 g/s*m2 
Peak E x t i n c t i o n  Area: 29.68 mz/kg 
T o t a l  Heat Released : 66.65 MJ/mz 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release kW/mz 56.97 96.57 59.81 55.41 
Mass Loss Rate g/s*m2 4.76 7.46 5.41 5.01 
Heat o f  Combustion RJ/kg 11.29 11.96 10.66 10.77 
S p e c i f i c  Ext.  Area m>/kg 1.26 4.93 1.64 0.99 
Carbon D i o x i d e  kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND CDHHENTS 

Unevent fu l .  

Tested by : Dnno Robert  
O f f i c e r  : Kim Andrew 
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SUMMARY T E S T  REPORT 

Cone C a l o r i m e t e r  

Test Ref: NRC1177 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Naterial: 1/2' Plywood 91 

Date Received: 5 /01/1991 

t DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 kW/mz 
Orifice Constant : 0.042710 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.Q°C 
Specimen Thickness: 0.011000m 

TEST RESULTS 

Initial Nass : 62.0 g 
Final Mass 15.7 g 
Mass Lost : 4.64kg/mz 
Ignition Time : 108 5 
Flameout Time : 1,120 s 

Test Date: 07-05-1991 

Nominal Flow : 24.0 l/s 
Heat per Unit Mole : 13.10000 kJ/gDz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 27.S°C 
Specimen Area : 0.010000 mz 

Time of Peak RHR 120 s 
Peak RHR 132.0 kW/mz 
Peak Mass Loss 10.26 g/srmz 
Peak Extinction Area: 42.55 mz/kg 
Total Heat Released : 54.70 MJ/mz 

Summary Data From Ignition 

Test Bean 60s 1805 300s 

Heat Release kW/mz 54.15 102.12 62.28 53.09 
Mass Loss Rate g/s+mz 5.12 8.09 5.71 4.95 
Heat of Combustion MJ/kg 10.69 11.75 10.57 10.47 
Specific Ect. Area m?/kg 4.54 18.90 6.30 3.78 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Uneventful. 

Tested by : Onno Robert 
Officer : K i m  Andrew 



exp i n  7/(1/ei 

1/2" Plywood 91 F lux  = 25 

- Heat re lease  r a t e  - Rate o f  Mass Loss 

~~~~-~ ~ ~ - - Smoke s p e c i f i c ~ ~ ~ e x t i n c t i o n  area i n  exh 
Cumulative smoke volume through exhau 



Test Ref: NRC1130 

SUMMARY TEST REPORT 

C o n e  Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/2' Plywood 91 

Date Received: 5 /23/1990 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 50.0 kW/mz 
Orifice Constant : 0.042404 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : .50.0 RH @ 24.0°C 
Specimen Thickness: 0.011000m 

TEST RESULTS 

Initial Mass : 67.5 g 
Final Mass 13.8 g 
Mass Lost : 5.37 kq/mz 
Ignition Time : 24 s 
Flameout Time : 860 s 

Test Date: 06-14-1991 

Nominal Flow : 24.0 l/s 
Heat per Unit Mole : 13.10000 kJ/gOZ 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 27.Z°C 
Specimen Area : 0.010000 mz 

Time of Peak RHR : 480 s 
Peak RHR 169.7 kW/nz 
Peak Mass Loss 13.79 gls+m2 
Peak Extinction Area: 149.40 mz/kg 
Total Heat Released : 71.17 MJ/nz 

Summary Data From Ignition 

Test Mean 60s 180s 300s 

Heat Release kW/mz 85.24 137.17 89.42 90.63 
Mass Loss Rate g/s*mz 8.42 10.62 7.77 7.70 
Heat of Combustion MJ/kg 11.62 12.10 11.14 11.53 
Specific Ext. Area m3/kg 23.19 ad. 90 18.63 14.00 =c 

Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

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

Tested by : Onne Robert 
Officer : Kim Andrew 
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Test Ref: NRC113B 

DETAILS OF MATERIAL TESTED 

SUMMARY TEST R E P O R T  

C o n e  Calorimeter 

Sponsor : National Research Council of Canada 

Material: 112' Plywood 91 

Date Received: 5 /23i1990 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 50.0 kW/mz 
Drifice Constant : 0.042780 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.011000m 

TEST RESULTS 

Initial Mass : 6B.B g 
Final Mass 15.5 g 
Mass Lost 5.34 kg/mz 
Ignition Time : 25 s 
Flameout Time : 720 s 

Test Date: 06-19-1991 

Nominal Flow : 24.0 l/s 
Heat per Unit Mole : 13.10000 kJ/gO, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 29.1-C 
Specimen Area : 0.010000 mz 

Time of Peak RHR 35 5 

Peak RHR 119.1 kW/mX 
Peak Mass Loss 14.47 g/s+mz 
Peak Extinction Area: 219.30 m'/kg 
Total Heat Released : 61.81 MJ/mX 

Summary Data From Ignition 

Test Mean 60s 180s 360s 

Heat Release kW/mz 89.58 121.04 83.19 62.31 
Mass Loss Rate g/s+mz 8.29 10.05 7.46 7.33 
Heat of Combustion MJ/kg 11.19 11.07 10.72 10.94 
Specific Ext. Area m3ikg 99.26 47.11 19.33 61.20 
Carbon Dioxide k g l k q  0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND CDMMENTS 

The sample rippled in a spot almost immediately, because 
there was a knot under it. 

Tested by : Onna Robert 
Officer : K i m  Andrew 
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SUMMARY T E S T  REPORT 

Cone C a l o r i m e t e r  

Tes t  Ref: NRCl141 Tes t  Date: 06-21-1991 

DETAILS OF MATERIAL TESTED 

Sponsor : N a t i o n a l  Research Counc i l  o f  Canada 

Ma te r i a l :  1 /2 '  Plywood 71 

Date Received: 5 /23/1990 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 50.0 kW/mZ 
O r i f i c e  Constant : 0.043842 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.011000m 

TEST RESULTS 

I n i t i a l  Mass : 64.9 g 
F i n a l  Mass : 16.8 g 

- Mass L o s t  : 4.81 kg/mz 
I g n i t i o n  Time : 20 s 
Flameout Time : 890 s 

Nominal Flow : 24.0 l / s  
Heat per  U n i t  Mole : 13.10000 kJ/gO, 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 28.2oC 
Specimen Area : 0.010000 mZ 

Time o f  Peak RHR : 30 s 
Peak RHR 141.0 kW/mZ 
Peak Mass Loss 11.69 g/s*m= 
Peak E x t i n c t i o n  Area: 106.01 mz/kg 
T o t a l  Heat Released : 63.62 MJ/mx 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release kW/mz 73.55 126.79 100.80 84.66 
Mass Loss Ka te  g/s*mZ 6.86 9.44 8.14 7.27 
Heat o f  Combustion MJ/kg 11.46 12.39 12.03 11.43 
S p e c i f i c  Ext .  Area m3/kg 20.81 40.44 18.24 11.39 
Carbon D i o x i d e  kg l kg  0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Unevent fu l ,  burned smoothly. 

Tested by  : Onno Robert  
O f f i c e r  : Elm Andrew 
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APPENDIX K: 40.0 mm POLYURETHANE WITH FOIL 





CONE CALORIh4ETER DATA SUMMARY SHEET 

Polyurethane wl foil 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL QWIm2) : 

FILE: 40FMF211 .XLS Page 1 



CONE CALORIMETER DATA SUMMARY SHEET 

Polyurethane wl foil 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWlm2) : 

FILE: 40FMF511 .XLS Page 1 



. ----- - , . - . . . . - . . _ _ _ . _ 
Officer : Kim Andrew 

Test Ref: NRC1163 

SUMMARY TEST R E P O R T  

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 312' Foil Covered Foam 91 

Date Received: 5 10li1991 

DETAILS DF TEST PRDCEDURE USED 

Heat Flux : 25.0 kW!mz 
Drif ice Constant : 0.042203 
Heater Orientation : Horizontal 
Brid Used : N 

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

TEST RESULTS 

Initial Mass : 12.6 g 
Final Mass : 0.0 g 
Mass Lost : 1.26 kg/mz 
Ignition Time : 0 s 
Flameout Time: 790 5 

Test Date: 07-03-1991 

Nominal Flow : 24.0 1/s 
Heat per Unit Mole : 13.10000 kJ/gOz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions 2 50.0 RH @ 28.0°C 
Specimen Area r 0.010000 mz 

Time of Peak RHR : 330 s 
Peak RHR : 6.4 kW/mz 
Peak Mass Loss : 143.89g/s+mz 
Peak Extinction Area: 0.31 mZ/kg 
Total Heat Released : 2.12 MJ/mz 

Summary Data From Ignition 

Test Mean 605 160s 300s 

Heat Release kW/m2 2.70 CI. 74 0.82 1.49 
Mass Lcr5s Rate g/s*mz 82.49 0.00 0.00 0.00 
Heat of Combustion MJ l k g  0.03 0.00 (1.00 0.00 
Specific Ext. Area mi/kg I1.01 0.00 0.00 0. 00 
Carbon Dioxide kg/kg 0. ~10000 0.00000 0. 00000 0. ~1~1000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00CI00 0.00000 

OBSERVATIONS AND CDMMENTS 

Nothing happened as usual. 
A t  the end o f  the test. I pushed the tray arround 
trying to get a ma55 lass, so the sheet would print out. 

Tmctsd hv ! nnnn R n h ~ r ?  
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SUMMARY TEST R E P O R T  

Cone C a l o r i m e t e r  

Test Ref: NRC1168 Test Date: 07-05-1991 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 3/2' Foil Covered Foam 91 

Date Received: 5 /01/1991 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 kW/mz 
Orifice Constant : 0.042210 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0DC 
Specimen Thickness: 0.040500m 

TEST RESULTS 

Initial Mass : 12.8 g 
Final Mass : 12.6 g 
Mass Lost : 0.03kg/mz 
Ignition Time : 0 s 
Flameout Time : 600 s 

Nominal Flow : 24.0 l/s 
Heat per Unit Mole : 13.10000 kJ/gOz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 26.6-C 
S~ecimen Area : 0.010000 m2 

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

Summary Data From Ignition 

Test Mean 60s 180s 300s 

Heat Release kW/m2 0.63 0.00 0.00 0.00 
Mass Loss Rate g/s*mz 0.02 0.06 0.02 0.03 
Heat of C~mbustion MJlkg 0.00 0.00 0.00 0.00 
Specific Ext. Area ml/kg 0.00 0. 00 0.00 0.00 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIDNS AND COMMENTS 

Uneventful. 
Nothing happened as usual 

Tceted by  I Onno Robert 
Officer : Kim Andrew 
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Test Ref: NRC1192 

SUMMARY T E S T  REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 3/2' Foil Covered Foam 91 

Date Received: 5 /01/1991 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 'A kU/m2 
Orifice Constant : 0.042183 
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 12.7 g 
Mass Lost : 0.02 kg/mz 
Ignition Time : 0 5 
Flameout Time : 599 s 

Test Date: 07-08-1991 

Nominal Flow : 24.0 1/5 

Heat per Unit Mole : 13.10000 kJ/gOz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 28.9-C 
Specimen Area : 0.010000 m 2  

Time of Peak RHR : 420 s 
Peak RHR 0.0 kW/m2 
Peak Mass Loss 1.34 g/c*m2 
Peak Extinction Area: 0.00 mz/kg 
Total Heat Released : 0.00 MJ/mz 

Summary Data From Ignition 

Test Mean 60s 180s 300s 

Heat Release kW/m2 0. 00 0.00 0.00 0.00 
Mass Loss Rate g/s*m2 0.07 0.00 0. 00 0.00 
Heat of Combustion MJ/kg 0.00 0.00 0. 00 0.00 
Specific Ext. Area m3/kg 0.00 0.00 0.00 0.00 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

DBSERVATIDNS AND COMMENTS 

Uneventful. 
Some swelling. 

Tested by : Dnnn Robert 
Officer : Kim Andrew 



APPENDIX L: 3.0 mm WOODPANEL 



CONE CALORIMETER DATA SUMMARY SHEET 

Woodpanel 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FL.IJX LEVEL (kWlm2) : 
THICKNESS (mm) : 

FILE: 03WDP211 .XLS Page 1 

DETAILS 
OF TEST 
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Test Reference 
Date Tested 
Temperature 
Initial Mass 

NRC1198 
712219 1 

30 
18 
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30 
18 
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0 
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30 
19 

NRC1203 
7122/9 1 

30 
I8 



CONE CALORIMETER DATA SUMMARY SHEET 

Woodpanel 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kW/mZ) : 
THICKNESS (mm) : 

FILE: 03WDP511 .XLS Page 1 
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DETAILS 
OF TEST 
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SUMMARY TEST REPORT 

C o n r  C a l o r i m r t m r  

Tes t  Ref: NRC1198 Test  Date: 07-22-1991 

DETAILS OF MATERIAL TESTED 

Sponsor I Nat i ona l  Research Counci l  o f  Canada 

Ratmr ia l :  1 / 8 '  Panel Hoard 90 

Date Receivedl  5 /01 /19s i  

BEfAfLB DC E l f  PWDEPBMLL UBED 

Heat Flux I 25.0 kW/m2 
Br i i  i c e  G e n r t a ~ t  I 0.043767 
He r fo r  B r i e n t a t i o n  t H o r i z o n t a l  
Br ie l  Used I Y 

TEBT RESULTB 

I n i t i a l  Mase I 18.0 g 
F i n r f  Mass I 0.0 g 
Has# L o s t  I 1.80 kg/m2 
f g n i t l e n  t l m r  I 140 s 
Cirmeeut T i m r  I 315 s 

Nominal Flow : 24.0 115 
Heat per U n i t  Role : 13.10000 kJigDz 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 30.Z°C 
Specimen Area : 0.010000 m2 

Time o f  Peak RHR 150 s 
Peak RHR 173.4 kW/m2 
Peak Mass Loss 5.09 g/s+m2 
Peak E x t i n c t i o n  Area: 0.00 m2/kg 
T o t a l  Heat Released : 11.52 MJ/m2 

B&mma~y Data Prem I g n i t i o n  

Tes t  Nean 60s 180s 330s 

Heat Release kW/m* 67.76 126.49 58.20 34.92 
Mass Loss Rate g/s+r2 2.38 0.13 0.04 0.03 
Heat o f  Combustion NJ/kg 1.28 0.00 43.58 69.45 
S p e c i f i c  Ext .  Area m>/kq 0.00 0.00 O. <lo 0.00 
Carbon D iox ide  kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg l kg  0.00000 0.00000 0.00000 0.00000 

RBBERVAffDNl AND COMMENTS 

Uneventful . .  
Used a g r i d  t o  ma in ta i n  i t s '  shape. 
t h i s  i s  91 panelboard n u t  90 

Tested by I Onna Robert  
O f f i c e r  : Kim Andrew 
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SUMMARY TEST REPORT 

Con- C a l o r i m a t r r  

DETAILS OF MATERIAL TESTED 

Sponsor : N a t i o n a l  Research Counc i l  o f  Canada 

Ma te r i a l :  1 /8 '  Panel Board 91 

Date Receivedr 5 /01/1991 

BLfAfLl BC PBBf PRBCEDURE USED 

H r r t  F l ux  I 25.0 kW/mZ 
O r i f i c e  Constant I 0.043767 
H e a t r r  O r i e n t a t i o n  I H o r i z o n t a l  
B r i d  Used I Y 

Cond i t i on ing  I 50.0 RH @ 2 4 . 0 ~ ~  
Bpecimrn Thicknessr 0.003000m 

TEST RESULTS 

I n i t i a l  Mass I 18.5 g 
F i n a l  Mass : 6.4 g 
bass L o s t  : 1.22 kg/mZ 
I g n i t i o n  Time r 119 s 
F l rmeout  Time : 304 s 

Tes t  Date: 07-22-1991 

Nominal Flow : 24.0 1/5 
Heat per U n i t  Mole : 13.10000 kJ/gD= 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 30.3OC 
Specimen Area : 0.010000 mz 

Time o f  Peak RHR : 145 s 
Peak RHR 163.9 kW/mZ 
Peak Hass Loss 14.37 g/s*mz 
Peak E x t i n c t i o n  Area: 125.10 mZ/Lg 
T o t a l  Heat Released : 12.25 MJ/m2 

Bumnary D a t r  From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release kW/mz 68. 04 139.43 66.38 39.83 
Mass Loss Rate g/s*m2 .6.79 10.87 5.44 3.26 
Heat o f  Combustion HJ/kg 8.98 12.15 11.90 11.90 
S p e c i f i c  Ext .  Area m3/kg 22.41 66.69 22.23 13.34 
Carbon D i o x i d e  kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kq 0.00000 0.00O00 0.00000 0.00000 

OBBERVATIONS AND COMMENTS 

No problems w i t h  t he  g r i d .  

T e r t r d  by : Onno Robert  
O f f i c e r  : Kim Andrew 
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SUMMARY T E S T  R E P O R T  

C o n e  Calorimeter 

Test Ref: NRC1203 Test Date: 07-22-1991 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: I / @ '  Panel Board 91 

Date Received: 5 /01/1?91 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 kW/m2 
Orifice Constant : 0.043767 
Heater Orientation : Horizontal 
Grid Used : Y 

Conditioning : 50.0 RH @ 24.00C 
Specimen Thickness: 0.003000m 

TEST RESULTS 

Initial Mass : 17.6 g 
Final Mass 6.5 g 
Mass Lost 1.11 kg/mz 
Ignition Time : 105 5 
Flameout Time : 275 5 

Nominal Flow : 24.0 1;s 
Heat per Unit Mole : 1;.10000 kJ/gO, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 30.Z°C 
Specimen Area : 0.010000 mz 

Time of Peak RHR 130 s 
Peak RHR 164.2 kW/mz 
Peak Mass Loss : 14.19 g/sxm2 
Peak Extinction Area: 99.42 mz/i:g 
Total Heat Released : 11.69 MJ/mz 

Summary Data From Ignition 

Test Wean 60s 180s 3005 

Heat Release kW/mz 70.65 136.77 60.43 36.26 
Mass Loss Rate g/srmz 7.57 10.B6 = a. 27 3. lb 
Heat of Combustion MJ/kg 8.99 11.83 11.11 11.11 
Specific Ext. Area m > / k g  22.31 59.22 20.04 12.02 
Carbon Dioxide kglkg 0.06000 0.00000 0. 00000 0.00000 
Carbon Monoxide k g i k g  0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

No problems with the grid. 

Tested by : Onno Robert 
Officer : Kim Andrew 



SUMMARY TEST REPORT 

Cone Calorimeter 

Tes t  Ref: NRC1206 Tes t  Date: 07-22-1991 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counc i l  o f  Canada 

Ma te r i a l :  1 / R '  Panel Board 91 

Date Received: 5 /01/1991 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  
50 

: -kU/mz 
O r i f i c e  Constant : 0.043767 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : Y 

Cond i t i on ing  : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.005000m 

TEST RESULTS 

I n i t i a l  Mass : 18.5 g 
F i n a l  Mass 4.7 g 
Mass L o s t  1.38 kg/mz 
I g n i t i o n  Time : 43 s 
Flameout Time : 210 s 

Nominal Flow : 24.0 1 /s  
Heat per U n i t  Mole : 13.10000 kJ/gO, 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 30.4OC 
Specimen Area : 0.010000 m2 

T i ne  o f  Peak RHR : 80 s 
Peak RHR 194.1 kW/m2 
Peak Mass Loss 17.52 g/s*m2 
Peak E x t i n c t i o n  Area: 150.25 m2/kg 
T o t a l  Heat Released : 12.90 HJ/mZ 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 1 80s 300s 

Heat Release kW/m2 78.17 155.72 70.40 42.24 
Mass Loss Rate g/scmZ 11.42 13.8R 6.80 4.12 
Heat o f  Combustiun Mj /kg  8.95 10.68 10.07 10.07 
S p e c i f i c  Ext .  Area ml /kg 48.94 113.46 44.011 26.40 
Carbon D iox ide  kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Na problems w i t h  t he  g r i d .  

Tested by : Onno Robert  
O f f i c e r  : Kim Andrew 



SUMMARY TEST REPORT 

C o n e  Calorimeter 

Test Ref: NRC1208 Test Date: 07-22-1991 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/B' Panel Board 91 

Date Received: 5 /01/1991 

DETAILS DF TEST PROCEDURE USED 

Heat Flux 
50 

: 25-0 kW/mz 
Drifice Constant : 0.043767 
Heater Orientation : Horizontal 
Grid Used : Y 

Conditioning : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.003000m 

TEST RESULTS 

Initial Mass : 18.7 g 
Final Mass 5.0 g 
Mass Lost 1.36 kg/mz 
Ignition Time : 45 s 
Flameout Time : 20; s 

Nominal Flow : 24.0 l/s 
Heat per Unit Mole : 13.10000 kJ/gOz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 30.6OC 
Specimen Area : 0.010000 mz 

Time of Peak RHR 85 s 
Peak RHR 191.0 kW/m2 
Peak Mass Loss 17.68 g/sxmz 
Peak Extinction Area: 142.76 mz/kg 
Total Heat Released : 13.32 NJ/mz 

Summary Data From Ignition 

Test Mean 605 180s 300s 

Heat Release kW/mz 88. 77 155.64 69.88 41.93 
Bass Loss Rate g/s*mZ 10.53 13.39 6. 39 3.133 
Heat of Combustion MJ/kg 9.06 10.99 10.69 10.69 
Specific Ext. Area m J / k g  49.69 109.03 40.09 24.05 
Carbon Dioxide kglkg 0.00000 0.00000 0.00000 0.00000 
Carbon Nanoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

No problems with the grid. 

Tested by I Onno Robert 
Officer : Kim Andrew 



SUMMARY TEST REPORT 

C o n e  Calorimeter 

Tes t  Ref: NRC1210 Tes t  Date: 07-22-1991 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counc i l  o f  Canada 

Ma te r i a l :  1 /6 '  Panel Board 91 

Date Received: 5 /01/1991 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 50.0 kW/mZ 
O r i f i c e  Constant : 0.043767 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : Y 

Cond i t i on ing  : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.003000m 

TEST RESULTS 

I n i t i a l  Mass : 17.5 g 
F i n a l  Mass : 4.1 g 
Mass L o s t  1.34 kg/mz 
I g n i t i o n  Time : 40 s 
Flameout Time : 214 s 

Nominal Flow : 24.0 l / s  
Heat per U n i t  Mole : 13.10000 kJ/gD= 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t ions  : 50.0 KH @ 30.BDC 
Specimen Area : 0.010000 m2 

Time o f  Peak RHR : 70 s 
Peak RHR 187.2 kW/mz 
Peak Mass Loss 15.27 g/s*mZ 
Peak E x t i n c t i o n  Area: 149.20 mZ/kg 
T o t a l  Heat Released : 14.79 MJ/m2 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release kW/m2 89.61 158.99 77.63 46.70 
Mass Loss Rate g/s+mz 10.21 13.07 6.29 3.77 
Heat o f  Cumbustian M J / k g  9.97 11.50 12.10 12.10 
S p e c i f i c  E x t .  Area m3/kg 47.23 112.81 42.19 25.31 
Carbon D iox ide  kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIDNS AND COMMENTS 

No problems w i t h  t h e  g r i d .  

Tested by r Dnno Robert  
O f f i c e r  : Kim Andrew 



APPENDIX M: 6 mm CHIPBOARD 



CONE CALORTMETER DATA SUMMARY SHEET 

MATERIAL : Chipboard 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kW/mZ) : 

FILE: 06CHP211.XLS 

DETAILS 
OF TEST 

Test Reference 
Date Tested 
Temperature 
Initial Mass 

UNITS 

@/M/Y) 
Peg  C) 

(E) 

AVG. 

28 
47 

MAX 
DEV % 

1 
6 

NRCl158 
71319 1 
28 
48 

NRC1182 
71819 1 
29 
45 

NRC1187 
7/8/91 
28 
49 



CONE CALORIMETER DATA SUMMARY SHEET 

Chipboard 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWlm2) : 
THICKNESS (mm) : 

FILE: 06CHP511 .XLS Page 1 

DETAILS 
OF TEST 

Test Reference 
Date Tested 
Temperature 
Initial Mass 

UNITS 

(Dhm') 
(Deg C) 

(g) 

AVG. 

30 
51 

MAX 
DEV % 

5 
11  

NRCI 126 
611 3/91 

29 
49 

NRCl132 
611 8191 

31 
47 

NRCll37 
611 9/91 

29 
56 



Tes t  Ref: NRCl158 

SUMMARY TEST REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counc i l  o f  Canada 

M a t e r i a l :  1 / 4 '  Chipboard 91 

Date Received: 5 /23/1990 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 25.0 kW/mz 
O r i f i c e  Constant : 0.041968 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.006000m 

TEST RESULTS 

I n i t i a l  Mass : 48.1 g 
F i n a l  Mass 10.1 g 
Mass L o s t  : 3.80 kg/m2 
I g n i t i o n  Time : 154 s 
Flameout Time : 620 s 

Tes t  Date: 07-03-1991 

Nominal Flow : 24.0 1 / s  
Heat per U n i t  Mole : 13.10000 kJ/gOz 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 28.4-C 
Specimen Area : 0.010000 mz 

Time o f  Peak RHR 170 5 

Peak RHR 154.8 kW/mz 
Peak Mass Loss 13.69 g/s+m2 
Peak E x t i n c t i o n  Area: 44.23 m2/kg 
T o t a l  Heat Released : 47.06 MJ/mz 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release k:W/mz 101.21 148.24 130.92 124.21 
Mass Loss Rate g/s*m2 9.32 11.89 10.40 9.78 
Heat o f  Combustion MJ/kg 11.68 11.64 12.23 12.52 
S p e c i f i c  Ext .  Area m?/kg 16.94 30.56 28.83 25.85 
Carbon D iox ide  kg l kg  0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

The sample tu rned  ve ry  w h i t e  a t  t he  end of t h e  t e s t ,  r i s i n g  
s l i g h t l y .  

Tested by  : Onno Robert  
O f f i c e r  : Kim Andrew 
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SUMMARY T E S T  REPORT 

Cone Calorimeter 

Test Ref: NRC1182 

I 

DETAILS DF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/4' Chipboard 91 

Date Received: 5 /01/1991 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 k W l m Z  
Orifice Constant : 0.042183 
Heater Drientation : Horizontal 
Grid Used : N 

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

TEST RESULTS 

Initial Mass : 44.5 g 
Final Mass 7.0 g 
Mass Lost : 3.75 kg/mz 
Ignition Time : 119 5 
Flameout Time : 775 s 

Summary Data From Ignition 

Test Date: 07-08-1991 

Nominal Flow : 24.0 1/5 
Heat per Unit Mole : 13.10000 kJ/gO, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 28.6"C 
Specimen Area : 0.010000 mz 

Time of Peak RHR 350 s 
Peak RHR 131.4 kU/oz 
Peak Mass Loss 11.31 g/s*mz 
Peak Extinction Area: 77.25 mZ/kg 
Total Heat Released : 49.80 HJ/mz 

Test Mean 60s 180s 300s 

Heat Release kU/m2 76.03 124.85 111.03 115.39 
Mass Loss Rate g/s*mZ 7.51 10.02 9.05 9.15 
Heat of Combustion MJ/kg 11.05 11.66 11.94 12.44 
Specific Ext. Area m3/kg 15.88 20.41 23.08 34.40 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0. 00000 

OBSERVATIDNS AND COMMENTS 

One corner rose upwards, and the sample swelled upwards 
from the center, breaking into smaller pieces towards 
the end. 

Tested by : Dnno Robert 
Officer : Kim Andrew 
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SUMMARY TEST R E P O R T  

C a n e  Calorimeter 

Test Ref: NRCll87 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/4' Chipboard 91 

Date Received: 5 /01/1991 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 kW/mz 
Orifice Constant : 0.042183 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.Q°C 
Specimen Thickness: 0.D06000m 

TEST RESULTS 

Initial Mass : 48.8 g 
Final Mass 0.0 g 
Mass Lost : 4.88 kg/mz 
Ignition Time : 145 s 
Flameout Time : 470 s 

Summary Data From Ignition 

Test Mean 

Heat Release kW/mZ BB. 73 
Mass Lnss Rate g/s+mz Z2.50 
Heat of Cambustion MJ/kg 8.58 
Specific Ext. Area ml/kg 17.44 
Carbon Dioxide kg/ kg 0. 00000 
Carbon Manoxide kg/k g  0.00000 

Test Date: 07-08-1991 

Nominal Flow : 24.0 l/s 
Heat per Unit Mole : 13.10000 kJ/g02 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 28.Z°C 
Specimen Area : 0.010000 mZ --. 

Time of Peak RHR 160 s 
Peak RHR 148.9 kW/m2 
Peak Mass Loss : 796.44 g/sxm2 
Peak Extinction Area: 78.17 a2/kg 
Total Heat Released : 46.14 MJ/mz 

OBSERVATIONS AND COMMENTS 

This experiment should be very reliable. 
The sample burned very consistently and evenlv, as 
shown in the burn curve. 

Tested by : Dnna Robert 
Officer : I-:im Andrew 
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SUMMARY T E S T  R E P O R T  

Cone Calorimeter 

Tes t  Ref: NRC1126 Tes t  Date: 06-13-1991 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counci l  o f  Canada 

Ma te r i a l :  1 /4 '  Chipboard 91 

Date Received: 5 /23/1990 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 50.11 kW/mz 
O r i f i c e  Constant : 0.044108 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

C o n d i t i o n i n g  : 50.0 RH @ 24.0-C 
Specimen Thickness: 0.008000m 

TEST RESULTS 

I n i t i a l  Mass : 49.0 g 
F i n a l  Mass 8.4 g 
Mass L o s t  4.06 kg/mz 
I g n i t i o n  Time : 23 s 
F l a m e o u t T i m e :  4 5 5 5  

Nominal Flow : 24.0 l / s  
Heat per U n i t  Mole : 13.100QO kJ/gD2 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 HH @ 28.5-C 
Specimen Area : 0.010000 m2 

Time o f  Peak RHR : 255 s 
Peak RHR 231.2 kW/mz 
Peak Mass Loss 17.70 gls*mz 
Peak E x t i n c t i o n  Area: 118.05 m2/kg 
T o t a l  Heat Released : 55.14 MJ/mz 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release kW/mz 128.24 173.71 140.09 155.29 
Mass Less Rate g /s*m2 11.77 12.34 10.80 11.73 
Heat o f  Combustion MJlkg 12.92 13.09 12.55 13.06 
S p e c i f i c  Ext.  Area m l i k g  41.83 73.17 48.13 59.14 
Carbon D iox ide  kg l kg  0. 00000 0. 00000 0.00000 0. 000o0 
Carbon Monoxide kg l kg  0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

T y p i c a l  burn  f o r  sample. 

Tested by : Dnnn Rabert  
O f f i c e r  : Kim Andrew 
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Tes t  Ref: NRC1132 

SUMMARY TEST REPORT 

C o n e  C a l o r i m e t e r  

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counc i l  o f  Canada 

Ma te r i a l :  1 /4 '  Chioboard 91 

Date Received: 5 /23/1990 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 50.0 kW/mz 
O r i f  i c e  Constant : 0.043299 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.005500m 

TEST RESULTS 

I n i t i a l  Mass : 46.6 g 
F i n a l  Mass : 8.5 g 
Mass L o s t  : 3.81 kg/mz 
I g n i t i o n  Time : 18 s 
Flameout Time : 475 s 

Tes t  Date: 06-18-1991 

Nominal Flow : 24.0 l i a  
Heat per  U n i t  Mole : 13.10000 kJ/gOz 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t ions  : 50.0 RH @ 30.5OC 
Specimen Area : 0.010000 mz 

Time o f  Peak RHR : 30 s 
Peak RHR 168.6 kW/mz 
Peak Mass Loss 13.70 g/s*mX 
Peak E x t i n c t i o n  Area: 93. s2 mz/l:g 
T o t a l  Heat Released : 47.53 MJ/mz 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release kW/mz 104.47 161.62 136.86 132.65 
Mass Lass Rate g/s*m2 10.31 12.03 11.08 10.78 
Heat o f  Combustion MJ/i:g 11.86 12.52 11.99 12.13 
S p e c i f i c  Ext.  Area m3lkg 44.65 68.60 69.90 66.85 
Carbon D iox ide  kg l kg  0.00000 0. OUCIUO 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIDNS AND COMMENTS 

T y p i c a l  t o  p rev ious  t e s t  o f  ma te r i a l .  
Flames, Smoke, L i q u i d  leaked ou t  between t he  frame and 
t h e  t r a y .  Th i s  m igh t  a f f e c t  mass l o s s  
t h e r e  migh t  be some confusicm w i t h  t h i s  exp and 32 

Tested by : Dnnn Robert  
O f f i c e r  : Kim Andrew 
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SUMMARY TEST REPORT 

Cons Calorimeter 

Test Ref: NRC1137 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/4' Chipboard 91 

Date Received: 5 /25/1990 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 50.0 kW/ni* 
Orifice Constant : 0.042780 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.O0C 
Specimen Thickness: 0.006000m 

TEST RESULTS 

Initial Mass : 56.4 g 
Final Mass 10.0 g 
Mass Lost : 4.64kg/mz 
Ignition Time : -7 

LJ  5 

Flameout Time : 500 s 

Summary Data From Ignition 

Test Date: 06-19-i991 

Nominal Flow : 24.0 l/r 
Heat per Unit Mole : 13.10000 kJ/gO, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 29.1DC 
Specimen Area : 0.010000 mz 

Time of Peak RHR 280 s 
Peak RHR 213.3 kW/mz 
Peak Mass Loss 16.76 q/s*m2 
Peak Extinction Area: 116.97 m2/kg 
Total Heat Released : 60.80 MJ/mz 

Test Bean 60s 180s 300s 

Heat Release kW/m2 127.99 178.52 145.52 102.18 
Mass Loss Rate g!sxmz 12.48 13.56 11.82 12.91 
Heat o f  Combustion M J l k g  12.34 12.33 li.98 12.38 
Specific Ext. Area ml/k g  39.14 51.20 38.99 56.73 
Carbon Dioxide kglkg 0. 00000 (1. 00000 0.00000 0. 00000 
Carbon Monoxide kg!kg 0. 00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

The sample became thln and waferIike, and then arched 
ltself upwards about 20mm 

Tested by : Onno Robert 
Officer : Kim Andrew 
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APPENDIX N: 5.0 mm WOODPANEL 



CONE CAI.0-R DATA SUMMARY SHEET 

MATERIAL : Woodpanel 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWlmZ) : 
THICKNESS (mm) : 

FILE: 05WDP211 .XLS Page 1 

DETAILS 
OF TEST 

Initial Mass 44 44 43 43 1 

UNITS 

( D M )  
@en C) 

Test Reference 
Date Tested 
Temperature 

NRC1165 
71519 1 

28 

AVG. 

28 

MAX 
DEV % 

2 

NRC1180 
71819 1 

28 

NRCII84 
7/89 1 

29 



CONE CALORIMETER DATA SUhMARY SHEET 

Woodpanel 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL *WlmZ) : 

FILE: 05WDP511 .XLS Page 1 



Tes t  Ref: NRC1165 

SUMMARY TEST R E P O R T  

C o n e  C a l o r i m e t e r  

Tes t  Date: 07-05-1991 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counc i l  o f  Canada 

Ma te r i a l :  3 /16 '  Wal l  P a n e l l i n g  Masonite 91 

Date Received: 5 /01/1991 

DETAILS OF TEST PROCEDURE USED 

Heat F lux  : 25.0 kW/m2 
O r i f i c e  Constant : 0.042210 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used 

: & )  
Cond i t i on ing  : 50.0 RH @ 24.Q°C 
Specimen Thickness: 0.004500m 

TEST RESULTS 

I n i t i a l  Mass : 43.8 g 
F i n a l  Mass : 10.9 g 
Mass L o s t  : 3.29 kg/mz 
I g n i t i o n  Time : 275 5 

Flameout Time : 699 5 

Summary Data From I g n i t i o n  

Nominal Flow : 24.0 1 / ~  
Heat per  U n i t  Mole : 13.10000 kJ/gD2 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t ions  : 50.0 RH @ 27.5-C 
Specimen Area : 0.010000 m2 

Time o f  Peak RHR : -c ad0 s 
Peak RHR 195.9 kW/mz 
Peak Mass Loss 15.44 g/sxmx 
Peak E x t i n c t i o n  Area: 122.37 mz/kg 
T o t a l  Heat Released : 38.04 MJ/mz 

Tes t  Mean 60s 180s 300s 

Heat Release kW/m2 91.65 192.58 149.42 112.91 
Mass Lass Rate g/sxmz 9.24 13.87 11.52 8.63 
Heat a f  Cambustin3n MJ/kg 10.41 12.83 12.68 12.90 
S p e c i f i c  Ext.  Area m3/kg 24.79 b2.18 56.85 34.11 
Carbon D iox ide  kg/kg 0.00000 0. 00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0. 00000 

OBSERVATIONS AND COMMENTS 

T h i s  sample WAS tes ted  w i t h  a g r i d .  
The frame d i d  n o t  r i s e  o f f  t he  t r a y  t h i s  t ime, so t h e  
exp shou ld  be good 

Tested by  : Dnno Robert  
O f f i c e r  : Kim Andrew 
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Tes t  Ref: NRCllBO 

SUMMARY TEST REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counci l  o f  Canada 

Ma te r i a l :  3/16'  Wall P a n e l l i n g  Masnnite 91 

Date Received: 5 /01/199i  

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 25.0 kW/m2 
O r i f i c e  Constant : 0.042183 
Heater O r i e n t a t i o n  : Hcrr izanta l  
G r i d  Used : Y 

Cond i t i on ing  : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.005000m 

TEST RESULTS 

I n i t i a l  Mass : 43.7 g 
F i n a l  Mass 10.2 g 
Mass L o s t  : 3.34 kg/mZ 
I g n i t i o n  Time : 260 s 
Flameout Time : 660 s 

Tes t  Date: 07-98-1991 

Nominal Flow : 24.0 l / s  
Heat per U n i t  Mole : 13.10000 kJ/gD, 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t ions  : 50.0 RH @ 2B.0DC 
Specimen Area : 0.010000 mz 

Time of Peak RHR 360 s 
Peak RHR 169.8 kW/m2 
Peak Mass Loss 14.55 g/5+mz 
Peak E x t i n c t i o n  Area: 104.76 mz/kg 
T o t a l  Heat Released : 36.11 MJ/mz 

Summary Data From I g n i t i o n  

Tes t  Mean 605 180s 300s 

Heat Release i:W/m2 91.42 139.95 137.14 112.11 
Mass Lcqss Rate g/simz 9.83 11.44 11.30 9.21 
Heat o f  Combustion HJ/kg 10.34 11.34 11.89 12.05 
S p e c i f i c  Ext.  Area m)/kg 39.25 54.37 71.09 51.16 
Carbon D i o x i d e  kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide t:g/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

T h i s  sample WAS tes ted  w i t h  a g r i d .  
The frame d i d  n o t  r i s e  off  t he  t r a y  t h i s  t ime, so t h e  
exp shou ld  be good 

Tested by  : Dnno Robert  
O f f i c e r  : Kim Andrew 
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Test Ref: NRC1184 

SUMPlARY TEST REPORT 

C o n e  Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Cooncil of Canada 

Material: 3/16, Wall Panelling Masonite 91 

Date Received: 5 /01/1?91 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 kW/mZ 
Drifice Constant : 0.042183 
Heater Orientation ifffnrizontal 
Grid Used 

Conditioning : 50.0 RH @ 24.0°t 
Specimen Thickness: 0.005000m 

TEST RESULTS 

Initial Mass : 42.9 g 
Final Mass 9.7 g 
Bass Lost : 3.32 kg/m2 
Ignition Time : 283 s 
Flameout Time : 693 s 

Test Date: 07-08-1991 

Nominal Flow : 24.0 l/s 
Heat per Unit Bole : 13.10000 kJ/gO, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 2B.8°C 
Specimen Area : 0.010000 m2 

Time of Peak RHR : 365 s 
Peak RHR 184.1 kW/mx 
Peak Bass Loss 16.06 g/s+m2 
Peak Extinction Area: 104.63 m2/kg 
Total Heat Released : 38.16 MJ/m2 

Summary Data From Ignition 

Test Mean 60s 180s 300s 

Heat Release k W l m 2  94.23 160.39 149.91 117.98 
Mass Loss Rate g/s*mt 9.69 12.52 11.76 9.08 
Heat of Combustiun 8J:kg 10.62 11.88 12.49 12.86 
Specific Ext. Area m>/k g  33.09 36.77 62.84 44.61 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Uneventful. 

Tested by r Onna Robert 
Officer : Kim Andrew 
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Test Ref: NRC1128 

SUMMARY T E S T  REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 3/c Wood Panelling 91 

Date Received: 5 /23/1990 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 50.0 kW/mz 
Orif ice Constant : 0.042404 
Heater Orientation : Herizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0oC 
Specimen Thickness: 0.004500m 

1 TEST RESULTS 
4 

Initial Mass : 40.5 g 
Final Mass : 6.8 g 
Mass Lost : 3.37kg/m2 
Ignition Time : 35 s 
Flameout Time : 405 s 

Test Date: 06-14-1991 

Nominal Flow : 24.0 1/s 
Heat per Unit Mole : 13.10000 kJ/gDz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 50.0 RH @ 26.4OC 
Specimen Area : 0.010000 m 2  

Time of Peak RHR : 165 s 
Peak RHR 270.7 kW/mz 
Peak Mass Loss : 21.26g/s+mz 
Peak Extinction Area: 117.94 m2/kg 
Total Heat Released : 44.42 MJ/mz 

Summary Data From Ignition 

6 Test Mean 60s 1 80s 300s 

Heat Release CtW/mz 121.71 157.96 178.71 135.04 

1 
Mass Loss Rate g/s*mz 12.94 12.67 14.44 10.32 
Heat of Combustion HJ/kg 11.55 11.41 12.10 12.91 
Specific Ext. Area m3/kg 53.98 95.31 105.30 

4 
64.75 

Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0. 00000 
Carbon Manoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

At the start the top surface started to peel in places, and 
then after time the sample ignited. At the start of the 
second peak, flames, smoke, and liqu i d  came around the butto 
m of the frame. The sample then caught on fire on the under 
side, and burned to a thln fraglle like structure. 

Tested by r Dnno Robert 
Officer : Kim Andrew 
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- Tes t  Ref: NRC1135 

BUMMARY TEBT REPORT 

Conc C a l o r i m e t e r  

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counc i l  o f  Canada 

Ma te r i a l :  , 3 / & 6 " ~ o o d  P a n e l l i n g  91 

Date Received: 5 /23/1990 

DEfBfbE OF TEBT PROCEDURE USED 

Heat F l u x  r 50.0 kW/mz 
O r i f i c e  Constant : 0.042780 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0°C 
Spmcimm Thickness: 0.005000m 

TEST RESULTS 

I n i t i a l   mas^ I 41.3 g 
F i n a l  Mass 8.6 g 
Mass L o s t  : 3.27 kg/mz 
I g n i t i o n  Time : 45 s 
Flameout Time r 285 s 

Tes t  Date: 06-19-1991 

Nominal Flow : 24.0 l / s  
Heat per U n i t  Mole : 13.10000 kJ/g02 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 29.9% 
Specimen Area : 0.010000 m2 

Time of  Peak RHR : 165 s 
Peak RHR 335.3 kW/mz 
Peak Mass Loss : 25.09 g/s+m2 
Peak E x t i n c t i o n  Area: 133.55 mx/kg 
T o t a l  Heat Released : 36.82 MJ/m2 

Bummrry Data From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release kW/mz 165.20 156.54 195.25 125.62 
Mass Loss Rate g/s+m2 16.69 13.49 15.59 9.82 
Heat o f  Combustion NJ lkg  11.30 10.60 12.30 12.65 
S p e c i f i c  Ext. Area m)/kg 62.71 95.79 106.24 64.05 
Carbon D i o x i d e  kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

A t  t he  second peak, t he  sample formed two l o n g i t u d i n a l  
r i d g e s ,  which r o s e  upward, l e a v i n g  a space i n  t h e  center .  

Tested by : Onnct Rober t  
O f f i c e r  : Kim Andrew 
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APPENDIX 0: 3.0 mm WOODPANEL 



CONE CALORIMETER DATA SUMMARY SHEET 

Woodpanel 

GRID I FRAME I NEITHER: 
FLUX LEVEL (ItWlmZ) : 
THICKNESS (mm) : 

FILE: 03WDP222.XLS Page 1 



CONE CALORIMETER DATA SUMMARY SHEET 

FILE: 03WDP522.XLS 
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SUMMARY TEST REPORT 

C m n c  Calorimeter 

Test Ref: AYk300Z2 Test Date: 06-17-1992 

DETAIL6 OF MATERIAL TESTED 

Sponsor : National Research Cauncll of Canada 

Material: I/@' Panelboard s2 

Date Received: 05-23-1992 

DEfAfLI OF f f l f  PROCEDURE USED 

Heat Flux : 25.0 kW/mz 
Orifice Constant : 0.048041 
Hester Orientation : Horizontal 
Brid Used : Y 

Conditioning : 50.0 H H  @ 24.0DC 
Specimen Thickness: 0.00J000m 

TEST RESULTS 

Initial Mass I - - 43.7 g 
Final Mass : 8.4 g 
Mass Lost : 2.53 kg/mz 
Ignition Time : 180 5 
Flameout Time : 524 s 

Nominal Flow : 24.1 ? / s  
Heat per Unit Mole : 13.10000 kJ/gDz 
Spark Ignitor Used : Y 
Frame Used : N 

Test Conditions : 0.0 RH @ 27.6OC 
Specimen Area : 0.010000 m2 

Time of Peak RHR 230 s 
PeakRHR 211.5 kW/mz 
Peak Mass Loss 15.53 g/sxm2 
Peak Extinction Area: 192.13 m2/kg 
Total Heat Released : -= ad.6.4 TiJ/mZ 

Summary Data From Ignition 

Test Mean 60s 1 BOS 300s 

Heat Release kW!mz 106.38 216.80 153.31 113.36 
MZZE LOSS Rate g!s+mz 9.48 14.97 10.47 7.50 
Heat of Cumbustion NJ/kg 12.78 13.59 14.36 14.93 
Specific Ext. Area m)/kg 34.36. 71.78 60.79 37.97 
Carbon Dioxide kglkg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.Q0000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Same liquld ran dawn frame. 

Tested by : Onno Robert 
Officer : K i m  Andrew 
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Tes t  Ref: AKK0024 

- 

BUMWARY TEST REPORT 

C o n s  Calorimeter 

Tes t  Date: 06-17-1992 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Cnunc i l  o f  Canada 

M a t e r i a l :  1 / 8 '  Panelbaard 92 

Date Received: 05-23-1992 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 25.0 k ~ / m ~  
Orif i c e  Constant : 0.048041 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : Y 

Cond i t i on ing  : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.003000m 

TEST RESULTS 

Zflitirl Mass I 34.5 g 
F i n a l  Mass : 7.8 g 
Mass L o s t  1 2.67 kg/mz 
I g n i t i o n  Time : 175 s 
Flameout Time : 535 r 

Nominal Flow : 24.1 l / s  
Heat per U n i t  Mole : 13.10000 kJ/gOz 
Spark I g n i t o r  Used : Y 
Frame Used : N 

Tes t  Cond i t i ons  : 0.0 RH @ 27.7-C 
Specimen Area : 0.010000 mz 

Time o f  Peak RHR 230 s 
Peak RHR 218.1 kw/mz 
Peak Mass Loss 16.16 g/sxmz 
Peak E x t i n c t i o n  Area: 94.95 m2/kg 
T o t a l  Heat Released : 35.18 MJ/mz 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release kW/mz 99.11 219.86 159.93 112.12 
Mass Loss Rate g/s*m2 10.37 15.55 11.36 7.96 
Heat 'f Combustion MJ/kg 12.16 13.23 13.83 13.94 
S p e c i f i c  Ext. Area m3/kg 30. 17 64.52 55.70 25-33 
Carbon D iox ide  kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoside kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIDNS AND COMMENTS 

Unevenful .  

Tested by : Onno Robert  
O f f i c e r  : Kim Andrew 
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BUMWARY TEST REPORT 

Test Ref: AKK0033 

C m n a  Calorimeter 

Test Date: 06-25-1992 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council o f  Canada 

Material: 1/8' Panelboard $2 

Date Received: 05-23-1972 

DETAIL8 OF TEST PROCEDURE USED 

Heat Flux : 25.0 kWimz 
Orifice Constant : 0.047799 
Heater Orientation : Horizontal 
Orid Used : Y 

Conditioning : 50.0 RH @ 24.O0C 
Bpecimcn Thicknemml 0.003000m 

TEST RESULTS 

Initial Maus I 34.8 g 
Final Mass : 0.0 g 
Mass Lost : 3.48 kg/m2 
Ignition Time : 190 s 
Flameout Time : 545 n 

Nominal Flow : 24.1 11s 
Heat per Unit Mole : 13.10000 kJ/g02 
Spark Ignitor Used : Y 
Frame Used : N 

Test Conditions : 0.0 RH @ 26.7OC 
Specimen Area : 0.010000 m" 

Time of Peak RHR 205 s 
Peak RHR 238.9 kW/mZ 
Peak Mass Loss : 17.17 g/s*mE 
Peak Extinction Area: 106.74 mZ!ka 
Total Heat Released : 33.94 MJ/m2 

Summary Data From Ignition 

Test Mean 60E lB0S 300s 

Heat Release kW/mz 96.97 234.99 1510.21 106.14 
Mass Loss Rate g/s+mz 8.22 15.94 10.96 7.7R 
Heat a f  Combustion MJ/kg 8.94 13.72 13.35 13.37 
Specific Ext. Area rnl/kg 27.38 71.01 52.35 Zi.58 
Carbon Dioxide kg/kq 6.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg!kg 0.00000 O. 00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Uneventful. 
This test i5 taped 

Tested by  I Dnnu Robert 
Officer : Kim Andrew 
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bUMMARY T E S T  REPORT 

Conc Calorimeter 

Temt Ref: AKK0009 

DETAILS OF MATERIAL TESTED 

Sponsor : N a t i o n a l  Research Counc i l  o f  Canada 

Ma te r i a l :  1 /8 '  Panelboard 92 

Date Received: 05-23-1992 

DLTAtbB OF TEST PROCEDURE USED 

Heat F lux  r 50.0 kWimZ 
O r i f i c e  Constant : 0.048566 
Hcatcr  O r i e n t a t i o n  : H o r i z o n t a l  
Q r i d  Used I Y 

C o n d i t i o n i n g  : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.012300m 

TEST RESULTS 

I n i t i a l  M~ma I 33.7 g 
F i n a l  Mass 8.; g 
Mass L o s t  : 2.54 kgimz 
I g n i t i o n  Time : 59 s 
Flameout T i m e :  2 8 3 s  

Tes t  Date: 06-15-1992 

Nominal Flaw : 24.1 i / s  
Heat per  U n i t  Mole : 13.10000 kJ/gO= 
Spark I g n i t o r  Used : Y 
Frame Used : N 

Tes t  Cond i t i ons  : 0.0 HH @ 26.7OC 
Specimen Area : 0.010000 m= 

Time o f  Peak RHR 115 s 
Peak RHR 294.2 kW/mz 
Peak Mass Loss 22.12 g/s*mz 
Peak E x t i n c t i o n  Area: 162.13 mz/kg 
T o t a l  Heat Released : 34.94 MJ/mZ 

Gummary Data From I g n i t i o n  

Tes t  Mean 60s 1 80s 300s 

Heat Release kW/mz 158.82 248.15 184.22 115.76 
Mass Loss Rate gis*rn2 15.11 17.83 13.06 8.10 
Heat o f  Cambustion MJ/kg 13.18 13.116 13.96 14.20 
Speclfic Ext .  Area m>/kg 84.44 124.41 102.12 61.48 
Carbon D i o x i d e  kg l kg  0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.03000 0.00000 0.00000 0.00000 

OBSERVATIONS AND CDMMENTS 

no erablerns w i t h  t h e  g r i d  

Tomted by : Onno Rober t  
O f f i c e r  : Kim Andrew 
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Test Ref: AKKoOlb 

SUMMARY TEST REPORT 

C o n e  C a l o r i m e t e r  

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/8' Panelbaard 92 

Date Receivedt 05-23-1992 

BIfAfLl BP TPBT PROCEDURE USED 

Heat Flux : 50.0 kW/m2 
Orifice Constant : 0.048850 
Heater Orientation : Horizontal 
Grid Used : Y 

Conditioning : 50.0 HH @ 24.0°C 
Soecimen Thickness: 0.003000m 

TEST RESULTS 

f n i t i n l  M a w  I 34.0 g 
Final Mass I 7.0 g 
Mass Lost I 2.70 kg/mZ 
Ignition Time : 50 s 
Flameout Time : 355 5 

Test Date: 06-17-1992 

Nominal Flow : 24.1 l/5 

Heat per Unit Mole : 13.10000 kJ/gDz 
Spark Ignitor Used : Y 
Frame Used : N 

Test Conditions : 0.0 RH @ 27.6OC 
Specimen Area : 0.010000 m' 

Tine of Peak RHR : 115 s 
Peak RHR 275.6 kW/m2 
Peak Mass Loss : 21.19 g/s*mZ 
Peak Extinction Area: 126.77 m2/kg 
Total Heat Released : 37.32 MJ/m2 

Summary Data From Ignition 

Test Mean 60s 180s 300s 

Heat Release kW/m= 124.39 240.36 177.74 122.19 
Mass Lass Rate g/s*m2 12.67 16.64 12.66 8.53 
Hect o f  Combustion MJ/kg 12.97 13.46 13.82 14.20 
Specific Ext. Area e?/kg == ad. 48 104.29 87.20 54.67 
Carbon Dioxide kg/ kg 0.00000 0. 00000 0. GO000 0. 00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

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

Tested by : Onno Robert 
Officer : Kim Andrew 
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Test  Ref: AKK0018 

SUMMARY TEST REPORT 

Cone C a l o r i m a t e r  

Test  Date: 06-17-1992 

DETAIL6 OF MATERIAL TESTED 

Sponsor : N a t i o n a l  Research Counc i l  of Canada 

Ma te r i a l :  1 /8 .  Panelboard 92 

Date Received: 05-23-1992 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 50.0 kw/mz 
O r i f i c e  Constant : 0.048041 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : Y 

Cond i t i on ing  r 50.0 RH @ 24.0°C 
Specimen Thickness: 0.003000m 

TEST RESULTS 

I n i t i a l  Mass : 33.1 g 
F i n a l  Mass : 6.4 g 
Mass L o s t  : 2.67kg/mz 
I g n i t i o n  Time : 60 s 
Flameout Time : 335 s 

Nominal Flow : 24.1 1 / s  
Heat per U n i t  Mole : 13.10000 kJ/gOz 
Spark I g n i t o r  Used : Y 
Frame Used : N 

Tes t  Cond i t i ons  : 0.0 KH @ 27.O5C 
Specimen Area : 0.010000 mx 

Time of Peak RHR : 115 s 
Peak RHR 274.2 kW/mz 
Peak Hass Loss : 21.05 g/s*mz 
Peak E x t i n c t i o n  Area: 136.17 +/kg 
T o t a l  Heat Released : 35.17 MJ/mz 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 3@0s 

Heat Release kW/mz 130.26 249.33 174.60 115.00 
Mass Loss Rate g!s*mz 13.35 17.86 12.65 8.28 
Heat of Cambustic~n MJlkg 12.43 13.08 13.59 13.76 
S p e c i f i c  Ext .  Area m?/kg 62.81 99.33 91.52 55.69 
Carbon D iox ide  kg!@ 0.00900 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Tes t  seemed t o  be f i ne .  
02 ronc seems t o  be working. 

Tested b y  : Onno Robert  
Officer I Kim Andrew 
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APPENDIX P: 6.0 mm WOODPANEL 



CONE CALOFUMETER DATA SUMMARY SHEET 

Woodpanel 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kwlmt) : 
THICKNESS (mm) : 

FILE: MWDP222.XLS Page 1 

DETAILS 
OF TEST 

Test Reference 
Date Tested 
Temperature 
Initial Mass 

UNITS 

(D/MIY) 
(Deg C) 

(g) 

I 
AKK0028 

6/25/92 
25 
48 

AVG. 

26 
46 

MAX 
DEV % 

5 
3 

AKK0030 
6/25/92 

26 
46 

AKK0034 
6/25/92 

27 
45 
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CONE CALORIMETER DATA SUMMARY SHEET 

Woodpanel 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWlm2) : 
THICKNESS (mm) : 

FILE: 06WDP522.XLS Page 1 

AVG. 

28 
47 

DETAILS 
OF TEST 

UNITS 

(DJh4J-f) 
(Deg C) 

(R) 

MAX 
DEV 96 

10 
6 

Test Reference 
Date Tested 
Temperature 
Initial Mass 

AKK0038 
6130192 

27 
44 

AKK0037 
6130192 

27 
49 

AKK0048 
7120192 

31 
49 



Test  Ref: AI<E0028 

SUMMARY TEST REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counc i l  o f  Canada 

Ma te r i a l :  114' Fanelboard 92 

Date Received: 05-23-1992 

BBfbILB OF TEST PROCEDURE USED 

He8t F l u x  : 25.0 kW/mz 
O r i f i c e  Constant : 0.047799 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : Y 

Cond i t i on ing  : 50.0 RH @ 24.0°C 
Bpmcimen Thickness: 0.006000m 

TEST RESULTS 

I n i t i a l  #a#a I 47.5 g 
F i n a l  Mass : 12.6 g 
Mass L o s t  3.49 kg/mz 
I g n i t i o n  Time : 189 s 
Flameout Time : 705 s 

Tes t  Date: 06-25-1992 

Nominal Flow : 24.1 1 / s  
Heat per  U n i t  Mole : 13.10000 kJ/gOz 
Spark I g n i t o r  Used : Y 
Frame Used : N  

Tes t  Cond i t i ons  : 0.0 RH @ 24.7OC 
Specimen Area : 0.010000 mz 

Time o f  Peak RHR 380 c 
Peak RHR 128.2 kW/mZ 
Peak Mass Loss 10.91 g/s+mz 
Peak E x t i n c t i o n  Aiea: 130.48 mz/kg 
T o t a l  Heat Released : 39.57 MJ/mx 

Summary Data From I g n i t i o n  

Tes t  Mean 60s lS0S 3130s 

Heat Release kW/mZ 76.83 95.30 100.33 104.15 
Mass Loss Rate g/s+m2 8.05 7.e3 8.58 8.65 
Heat o f  Combcstion MJ/kg 10.85 11 . 77 d d  11.39 11.89 
S p e c i f i c  Ext .  Area m?:kg 47.76 56.29 48.18 69.47 
Carbon O iox ide  kg!kg 0.00000 0 . ~ ~ ~ 0 0  0.00oOl; 9. ooofio 
Carbon Monoxide kg/kg 0.0!>000 0.00000 0.000U0 0.00000 

OBSERVATIONS AND COMMENTS 

Unevent fu l .  
Th i c  t e s t  i s  taped 
Ac tua l  ignition t ime was 3:0V 

Tested by  : Onno Robert 
O f f i c e r  : Kim Andrew 





SUMMARY TEST REPORT 

Tes t  Ref: AKK0030 

Cons C a l o r i m c C a r  

Tes t  Date: 06-25-1992 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counci l  of Canada 

Ma te r i a l :  1 /4 '  Panelhoard 92 

Date Received: 05-23-1992 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 kiJimZ 
Orlf i c e  Constant : 0.047799 
Heater O r i e n t a t i o n  : bior izonta l  
G r i d  Used I Y 

C o n d i t i o n i n g  : 50.0 RH @ 24.0OC 
Specimen Thickness: 0.006000m 

TEST RESULTS 

I n i t i a l  Mass I 45.6 g 
F,;,.?; ISass 11.7 g 
Mass L o s t  : 2.39 kg/mz 
I g n i t i o n  Time : it5 s 
Flameout T i m e :  4 8 0 s  

Nominal Flow : 2 4 . ~  1 I ~ ; ~  
Heat per U n i t  Mole : 13.10000 kJ/gOz 
Spark I g n i t o r  Used : Y 
Frame Used : N 

Tes t  Cond i t i ons  : 0.0 RH @ 25.6OC 
Specimen Area : 0.010000 n 

Time o f  Peak RHR : 355 s 
Peak RHR 7' -ah.:! kWmz 
Peak Mass Lass 10.88 g/s*m' 
Peak E x t i n c t i o n  Area: 142.12 mz/kg 
T o t a l  Heat Released : 41.79 MJIm" 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 1 80s 300s 

Heat Release kWlm" 81.94 98.21 109.58 109.95 
Mass Lnss Rate g/s*m2 8.13 7.57 8.81 8.64 
Heat o f  Cctmbustion MJ/kg 11.60 12.16 12.15 12.60 
S p e c i f i c  Ext.  Area m3/kg 53.33 49.39 62.83 80.21 
Carbon D i o x i d e  kg l kg  0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Unevent fu l .  
T h i s  t e s t  i s  taped 

Tested by  : Onna Rober t  
O f f i c e r  : Kim Andrew . 
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Test Ref: AKK0034 

SUMMARY TEST REPORT 

Con- Calorimctrr 

DETAIL6 OF MATERIAL TESTED 

Sponsor : National Research Council af Canada 

Material: 1/4' Panelboard 92 

Date Received: 05-23-1992 

DETAIL6 OF TEBT PROCEDURE USED 

Heat Flux : 25.0 kW/mz 
Orificc Conmtant 1 0.047799 
Heatrr Orientation : Horizontal 
Grid Used : Y 

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

Initial MIII I 44.6 g 
Final Mass : 11.9 g 
Uass Lost 8 3.27 kg/m2 
Ignition Time : 170 s 
Flameout Time : 665 s 

Test Date: 06-25-1992 

Nominal Flow : 24.1 l/s 
Heat per Unit Mole : 13.10000 kJ/gDz 
Spark Ignitor Used : Y 
Frame Used : N 

Test Conditions : 0.0 RH @ 27.1°C 
Specimen Area : 0.010000 m2 

Timeof PeakRHR : 390 s 
Peak RHR 122.0 kW/mz 
Peak Mass Loss 9.64 g/sxmz 
Peak Extinction Area: 95.75 m2/kg 
Total Heat Released : 36.67 MJ/m2 

Summary Data From Ignition 

Test Mean 60.5 180s 300s 

Heat Release kW/mZ 74.83 89.21 83.13 92.01 
Mass LOSS Rate g/s*m2 7.55 8.15 7.64 7.87 
Heat of Combustion MJlkg 10.79 10.23 10.57 11.54 
Specific Ext. Area m3/kg 39.78 70.91 46.49 55.87 
Carbon Dioxide kglkg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.0, 

OIBERVATIDNB AND COMMENTS 

Uneventful. 
This test is taped 

Tested by  : : 
Dffir. 
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Test Ref8 AKK0037 

OUMMARY TEST R E P O R T  

Cone C a l o r i m e t e r  

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Cnuncil of Canada 

Material: 1 / 4 '  Panelboard 92 

Date Received: 05-23-1992 

DETAIL8 OF TEBT PROCEDURE USED 

Heat Flux : 50.0 kW/m2 
Orifice Constant r 0.047670 
Heater Orientation : Horizontal 
Grid Ueed : Y 

Conditioning : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.00600081 

TEST RESULTS 

Initial Mass : 48.8 g 
Final Mass : 10.4 q 
Mass Lost : 3.84 kg/mZ 
Ignition Time : 44 5 
Flameout Time : 503 5 

Test   ate: 66-30-1992 

Nominal Flow : 24.1 l/s 
Heat per Unit Mole : 13.10000 kJ/gDz 
Spark Ignitor Used : Y 
Frame Used : N 

Test Conditions : 0.0 RH d 26.7oC 
Specimen Area : 0.010000 m z  

Tine of Peak RHR -lwr LOJ s 
Peak RHR 227.2 kW/mZ 
Peak Mass Loss 16.20 g/s*m2 
Peak Extinction Area: 191.16 mz/kg 
Total Heat Released : 51.% ?lJ!m" 

Summary Data From Ignition 

l:b!/iK2 < . -. - .~. Heat Release :. 1 
Ll-.. = . . .  

Garr - 5 % ~  R - t c  .% 

.., - .~>-  ?.. . . 

:,2-. 7 
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Test Ref: AKK0038 

SUMMfiRY TEST REPORT 

C o n e  Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Reseat-rh Council of Canada 

Material: 1 / 4 '  Panelboard 92 

Date Received: 05-23-1992 

BLfAlbl DP TEBT PRDCEDURE USED 

Heat Flux r 50.C) kW!m2 
Orifice Constant I 0.047670 
Heater Orientation : Horizontal 
Grid Used t Y  

Conditi~ning : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.006000m 

TEST RESULTS 

Initial Mass : 44.2 g 
Final Mass : 1C1.0 g 
Mass Lost : 3.42 kg/mz 
Ignition Time : 35 s 
Flameout Time : 425 s 

Test Date: 06-30-1992 

Nominal Flow : 24.1 1,'s 
Heat per Unit Hole : 13.10000 kJ/gD1 
Spark Ignitor Used : Y 
Frame Used : N 

Test Conditions : 0.0 RH @ 2b.9OC 
Specimen Area : 0.010000 mz 

Time o f  Peak RHR 240 s 
Peak RHR 232.6 kW/m2 
Peak Mass Loss lb .23 g/s+mz 
Peak Extinction Area: 239.94 mz/kg 
Total Heat Released : 46.26 MJ:mz 

Summary Data From Ignition 

Test fiean 60s 1 BOS - - .  
aVIJ5 

Heat Release i kW/m2 120.15 166.02 142.10 14i .71 
Mass Loss Rate Q / s + ~ =  21.50 - d. (-. 2 1  11.09 i 0.76 
Heat o f  Combuztion FJ/kg 12.65 i 1 .91  12.35 13.01 
Specific E x t .  Area mi/k:g E5.9; 7 i . 15  61.60 l i i?.  $7 
Carbon Dicxide i::g/kg 0. C10000 0.00(1@2:t 0.00000 0.00000 
Carbon Monoxide k g / k g  0.00000 0. O ~ O Q : ]  0.00030 0.308:>0G 

OBBERVATIDNS AND COMMENTS 

Tested by : Dnno ::ak;:-t 
Officer : ~ i c  Aae!-r?3 
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Test Ref: AKK0048 

SUMMARY TEST REPORT 

Cene Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/4' Panelboard 92 

Date Received: 05-23-1992 

BffAlLI QF TEST PROCEDURE USED 

Heat Flux 1 50.0 kW/mz 
Orifice Constant : 0.048590 
Heater Orientation : Horizontal 
Grid Used : Y 

Conditioning : 50.0 RH @ 24.Q°C 
Specimen Thickness: 0.006000m 

TEST RESULTS 

Initial M&ss t 48.7 g 
Final Mass f 9.9 g 
Mass Lost : 3.88 kg/mz 
Ignition Time I 40 s 
Flameout Time : 425 s 

Test Date: 07-20-1992 

Nominal Flow : 24.1 115 
Heat per Unit Mole : 13.10000 kJ/gOz 
Spark Ignitor Used : Y 
Frame Used : N 

Test Conditions : 0.0 RH @ 31.2OC 
Specimen Area : 0.010000 mz 

Time of Peak RHR : 210 5 
Peak RHR 211.0 kW/mz 
Peak Mass Loss 18.43 g/s*mz 
Peak Extinction Area: 181.78 m2/kg 
Total Heat Released : 39.05 MJ/m2 

Summary Data From Ignition 

Test Mean 60s lB0S 300s 

Heat Release kW lm2 102.77 109.67 136.96 1-c i d .  T a0 
Mass Lass Rate g /s*m" 13.62 11.31 12. 82 12.28 
Heat oi Combustion MJikg 9.77 8.95 10.34 10.12 
Specific Ext. Area mi/kg 85.46 61.59 R4.51 107.60 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide k ~ l k g  0.00000 0.00000 0.00000 0.00000 

BEBERVATIONS AND CORMENTS 

Frame rose slightly. 

Similar to previous test. 

Tested by : Dnno Robert 
0ffic.r I Kim Andrew 
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APPENDIX Q: 12.3 mm PLYWOOD 



CONE CALONhETER DATA SLMMARY SHEET 

Plywood 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWlm2) : 

FILE: 12PLY222.Xs Page 1 

UNITS 

(Dm 
@eg c) 

(g) 

DETAILS 
OF TEST 

Test Reference 
Date Tested 
Temperature 
Initial Mass 

AVG. 

26 
69 

AKK0031 
6/25/92 

26 
70 

AKK0023 
611 7/92 

28 
68 

MAX 
DEV 46 

7 
2 

AKK0027 
6/25\92 

24 
69 



CONE CALORIMETER DATA SUh4MARY SHEET 

YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWIm2) : 

12.3 

FILE: 12PLY522.XLS Page 1 



Test Ref: AKK0023 

SUMMARY TEST REPORT 

G o n m  C a l ~ r i m e t e r  

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council a f  Canada 

Material: 1 /2 '  Flvwood 92 

Date Received: 05-23-1992 

Heat Flux : 25.0 khl/mz 
Orifice Constant : 0.048011 
Heater Orientation I Horizontal 
Brid Used : N 

Conditioning : 50.0 RH @ 2 4 . 0 0 ~  
Specimcn Thickness: 0.012300m 

TEST RESULTS 

fnltirl Mass I 68.1 g 
Final Mass : 19.0 g 
Mass Lost : 4.91 kg/mx 
Ignition Time : 95 s 
Flameout Time : 1,300 s 

Test Date: 06-17-1992 

Nominal Flow : 24.1 1 / s  
Heat per Unit Mole : 1;.10000 kJ/gDp 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 0.0 EH @ 27.7"C 
Specimen Area : 0.010000 m2 

Time of Peak RHR 105 s 
Peak RHR 121.3 kW/mz 
Peak Mass Loss 8.80 gis*mz 
Peak Extinction Area: 65.28 m = / k q  
Total Heat Released : 45.10 MJ/m2 

Summary Data From Ignition 

Test Mean 60s 180s 300s 

Heat Release k W i m 2  37.58 100.98 64.26 50.91 
Mass Loss Rate g/s+m2 4.28 7.08 = J. 35 4.86 
Heat ctf Cumbustion MJ/kg 8.47 13.23 11.65 10.26 
S p e c i f i c  Ext. Area m)/kg 17.01 30.41 17.12 13.80 
Carbon Dioxide k q / k g  0.00000 0.00000 0.00000 0. 00000 
Carbon Monoxide ' kg/kg 0.00000 0.001)00 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Tested by : Dnnct Robert 
Officer : K i m  Andrew 
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BUMWARY TEST REPORT 

Test Ref: AKE0027 

C o n c  Calorimeter 

Test Date: 06-25-1992 

DETAILS DF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/2' Plywood 92 

Heat Flux : 25.0 kW/m2 
Drificc Constant : 0.047799 
Heater Orientation : Horizontal 
Brid Used I N 

Conditioninp I 50.0 RH @ 24.0°C 
9pecim.n Thickness: 0.012300m 

TEST RESULTS 

Initial & a m  I 69.1 g 
Final Mass I 0.0 g 
Mass Lost I 6.91 kg/mz 
Ignition Time : 85 s 
Flameout Time : 1,265 s 

Summary Data From Ignition 

Test Mean 60s 

Heat Release kW/mZ 49.54 91.42 
Mass Loss Rate g/s*m2 27.86 6.86 
Heat ui Combustion NJ/kg 2.81 12.18 
Specific Ext. Area m3/kg 4.11 34.40 
Carbon Dioxide kg/k:g 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 

DBSERVATIDNS AND CDMNENTS 

Uneventful. 
This test is taped 

Nominal Flow : 24.1 l/s 
Heat per Unit Mole : 13.10000 kJ/gOz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 0.0 RH @ 24.Z°C 
Specimen Area : 0.010000 m" 

Time of Peak RHR 90 s 
Peak RHR 124.7 kW/m2 
Peak Mass Loss : 705.89 g/s*mz 
Peak Extinction Area: 86.57 mz/kg 
Total Heat Released : 58.21 MJ/m2 

Tested by : Dnno Robert 
Dfficer : Kim Andrew 
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Test Ref: AKK0031 

BUMMARY T E S T  REPORT 

Con- Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1 /2 '  Plywood 92 

Date Received: 05-23-1992 

DEfAtLl  OF f E l f  PRDELDURL UBED 

Heat Flux : 25.0 kW!m= 
Orifice Constant : 0.047799 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0°C 
Specimen Thicknessz 0.012300m 

TEST RESULTS 

Initial Mass : 70.3 g 
Final Mass : 18.6 g 
Mass Lost r 5.17 kg/mz 
Ignition Time : 84 s 
Flameout Time : 1,383 s 

Test Date: 06-25-1972 

Nominal Flow : 24. i  1/s 
Heat per Unit Mole : 13.10000 kJ/gOz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 0.0 RH @ 26.1°C 
Specimen Area : Ci. 010000 mz 

Time of Peak RHR 85 s; 

Peak RHR 129.5 kWimZ 
Peak Mass Loss 10.26 g/sxmZ 
Peak Extinction Area: 73.71 sz / kg  
Total Heat Released : 51.67 MJisn 

Bummary Data From Ignition 

Test Hean 60s 180s 300s 

Heat Release I:W/mz 39.90 112.25 70.80 54.38 
Mass L o s s ;  Rate g/s*m2 4.34 8.24 5. t 7  4.85 
Heat af C~mbustion MJ/kg 9.16 12.55 12.0e 10.U4 
Specific Est. Area m l l k g  10.56 45.66 17.55 11.34 
Carton Dioxide kg/kg 0. 00000 0. 00000 0 .  000oO 0.00000 
Carbon Monoxide kg!kg 0.00000 0.00000 0.000QD 0. 00000 

OBSERVATIONS AND COMMENTS 

Uneventful. 
This test is taped 

Tested by I Onno Pubert 
Officer : Elm Andrew 
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Tes t  Ref t  AKK0008 

SUMMARY T E S T  R E P O R T  

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counci l  o f  Canada 

M a t e r i a l :  1 /2 '  Plwnod 92 

D C T A f L l  €iF f l l f  BR86LBURE UBED 

Heat F l u x  r 50.0 kW/m2 
O r i f i c e  Constant r 0.048566 
Heater O r i e n t a t i o n  r H o r i z o n t a l  
f i r i d  Used : N 

C o n d i t i o n i n g  : 50.0 RH @ 24.0°C 
Specimen Thickness1 0.012300m 

TEST RESULTS 

I n i t i a l  Maso I 67.5 g 
F i n a l M a s s  : 15.7 g 
Mass L o s t  : 5.18 kg/m2 
I g n i t i o n  Time : 10 s 
Flrm.out Time t 885 5 

Tes t  Date: 06-15-1992 

Nominal Flow : 24.1 l / s  
Heat per U n i t  Mole : 13.10000 kJ/gD1 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 0.0 RH @ 26.z0C 
Specimen Area : 0.010000 mz 

Time of Peak RHR 30 s 
Peak RHR 145.; kW/mz 
Peak Mass Loss 12.45 g/s*mX 
Peak E x t i n c t i o n  Area: 154.77 mz/kg 
T o t a l  Heat Released : 64.64 MJ/mz 

Bummrry Data From I g n i t i o n  

Tes t  Mean 60s 180s 30Qs 

Heat Release kW/m' 74.30 134.39 96.48 81.50 
Mass Loss Rate a/s*mz 6.64 9.83 7.39 6.64 
Heat o f  Cambustien l'iJ/kg 11.57 12.82 12.78 12.09 
S p e c i f i c  Eat. Area m3/kg 43.05 56.97 3E. C.'6 27.27 
Carbon D iox ide  kg/kg 0.00000 0.00000 0.00Cl00 0.00000 
Carbon Bc~noxide kg/kg 0.00000 0.00000 0.00000 0.00000 

81BLRVAflON8 AND COMMENTS 

t h i s  t e s t  was o.k., t h e  analyzer  seemed t o  be i u n c t i o n i n g  
t h e  sparker  may be somewhat o f f  because of  i g n i t i o n  t ime 

Tested by  : Dnno Rober t  
Of-ffcer : Kim Andrew 
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~ . - .- .. - ..,--a : . cCI Co~~ncil crf Canada 

Material: 1:2' Plwood 92 

Date Received: 05-23-1992 

BCTAfLl OF fE$f PROCEDURE USED 

Heat Flux : 50.0 kW/mz 
Orifice Constant : 0.048850 
Heater Orientation : Hurizontal 
Grid Used I N 

Conditioning : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.012300m 

TEST RESULTS 

Initial M1.S : 66.7 g 
Final Mass : 15.4 g 
Mass Lost : 5.13 kg/m2 
Ignition Time : 10 s 
Flameout Time : 905 s 

Nominal Flow : 24.1 lis 
Heat per Unit Mole : 13.10000 kJ/gOz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 0.0 RH @ 26.4"C 
Specimen Area : 0.0100UO mz 

Time o f  Peak RHR 30 5 

Peak RHR : 142.; kW/mz 
Peak Mass Loss 12.8; g/s*mz 
Peak Extinction Area: 136.85 mX/kg 
Total Heat Released : 62.45 MJ/mx 

Summary Data From Ignition 

Test Mean 60s 1805 300s 

Heat Release kW/mz 70.17 132.40 94.64 77.94 
Mass Loss Rate g/s*m2 6.40 10.20 7.82 6.73 
Heat uf Combustion M3ikg 11.15 12.20 11.84 11.42 
Specific Ext. Area m l i k g  48.51 80.21 60. $9 43.49 
Carhun Dioxide kglkg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kgikg 0.00000 U.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Test seemed to be f i n e .  
02 conc seems to be work ing.  

Tested by : Dqnu Robert 
D f f  icer : K i m  Andrew 
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SUMMARY TEST  R E P O R T  

Cena Calorimeter 

Tes t  Ref: AKK0013 Test  Date: j6-;:-19$: 

DETAILS OF MATERIAL TESTED 

Sponsor : &ic: ionhl fi:25ea,r:h : : ~ ~ . : : ~ : j  >-E.zP 

Date Received: .::5-::--?';: 

BSfhIL5 OF TEST PKOCEDUPE USCD 

-. .. binat T l r r z  " , - :. c! ! :g i r t=  
O r i f  ice Constant r 0.048850 
Heater O r i e n t a t i o n  r H o r i z o n t a l  
D r i d  Used : N 

C o n d i t i o n i n g  : 50.0 RH @ 24.1FC 
r r , . ; i v ! ~ n  Thickness: 0.0i2300e 

TEST RESULTS 

i n i t i a l  N r r ~  r b e ; ;  : 
Final Mass : lh.0 g 
Mass L o s t  I 5.23 kg/mz 
I g n i t i o n  Time r 10 s 
Flameout Time : 920 5 

Nominal Flow : 24.1 l / s  
Heat per  U n i t  Mole : 13.10000 kJ/gDz 
Spark I g n i t a r  Used : Y 
Frame Used 

Tes t  Cond i t i ons  : 0.0 RH @ 26.S0C 
Specimen Area : ;:., :-.:.<,:,<! :.= 

Time o f  Peak RHR 25 s 
Peak RHR 139.8 i-W/mZ 
Peak Mass Loss 10.38 g/s+mz 
Peak E x t i n c t i o n  Area: 163.85 mZ/kg 
T o t a l  Heat Released : 70.05 MJ/mz 

Bummary Data From I g n i t i o n  

Tes t  Wean 60s 18/35 3005 

Heat Release i-W/m2 77.41 123.42 90.99 79.78 
Mass Loss Rate g/s+m2 b.40 8.36 6.65 6.22 
Heat o f  Cambustion MJ/kg 12.39 13.77 13.34 12.44 
S p e c i f i c  E x t .  Area rn3lkg =- 

d ~ .  12 72.94 45.22 31.44 
Carbon D i o x i d e  k:g/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Wonoxide k g l k g  0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Tes t  seemed t o  be f i n e .  
02 conc seems t o  be working. 

Tested by : Onno Robert  
O f f i c e r  t Kim Andrew 



Ucr, i3 8/i7/5e 

1/2" Plywood  92 

0.0 
2 0  4: o ie.0 

~ i m r  - minutaa - Heat ra lease r a t e  

Ttme - minutem - Smoke spacl f lc  ex t inc t ion  area i n  exhaust I - Cumulmtfve smoke volumm throuph t3xhmU.t nte 



APPENDIX R: 12.3 mm FIRE RETARDED PLYWOOD 
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CONE CALORIMETER DATA SUMMARY SHEET 

FR Plywood 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWhn2) : 

FILE: 12FRP222.XLS Page 1 
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CONE CALORIMETER DATA SUMh4ARY SHEET 

FR Plywood 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWIm2) : 

FILE: 12FRP522.XLS Page 1 



Test Ref: AKK0043 

SUMMARY T E S T  R E P O R T  

Cone Calorimeter 

Test Date: 07-OB-1'492 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1992 li2' FR PLYWOOD 

Date Received: 05-23-1992 

Heat Flux : 25.0 kW:mz 
Brifice Constant 1 0.047761 
Heater Orientation : Horizontal 
Brid Used : N 

Conditioning : 50.0 RH @ 24.0°c 
Specimen Thickness: 0.012300m 

TEST RESULTS 

Initial Mass : 
Final Mass : ks.2 c 
, < .  - . ,,:. 
Ignition Time I 420 s 
Flameout Time : 540 s 

Nominal Flow : 24.1 l/s 
Heat per Unit Mole : 13.10000 kJ/gD, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 0.0 RH @ 26.k°C 
Specimen ... 

Time of Peak RHR 
- 30.9 kb;im2 
Peak Mass Loss 4.10 gls*mz 
Peak Extinction Area: 6.42 mz/ka 
Total Heat Released : 2.67 KJ:mz 

Summary Data From Ignition 

Test Mean 60s lE0S 300s 

Heat Release It W/m2 23.19 28.93 14.17 8.51 
Mass Loss Rate g/s+mz I .  93 3.15 1.77 1.00 
Heat of Combustion MJlkg 1.81 0.00 0.00 0. 00 
Specific Ext. Area mi/kg 2.36 3.00 1.34 0.80 
Carton Dioride kg/kq 0.00000 0.00000 0. 00000 0.00000 
Carbcsn Monoxide kp / k g  0.00000 0.00000 0.00000 0.00000 

BBBERVATIONS AND COMMENTS 

The material flickered on and off at first until a sustained 
+lame was present. A flame remained present for a little 
while, burning lightly, and then went out shortly after. 

Tested by : Onna Robert 
Officer : K i m  Andrew 
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Test Ref: AKK0044 

SUMMARY TEST R E P O R T  

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1992 1/2' FR PLYWOOD 

Date Received: 05-23-1992 

BEfBfLB OF T E l f  PROCEDURE USED 

Heat Flux : 25.0 kW/mz 
Orifice Constant : 0.047761 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.0DC 
Soecimen Thickness: 0.012300m 

TEST RESULTS 

Initial Mass 1 73.9 g 
Final Maee r 30.2 g 
Mass Lost : 4.37 kg/m2 
Ignition Time : 654 5 
Flameout Time : 1,219 s 

Test Date: 37-08-1992 

Nominal Flow : 24.1 1!'5 
Heat per Unit Mole : 13.10000 kJ/gUz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 0.0 RH @ 27.1°C 
Specimen Area : 0.010000 mz 

Time of Peak RHR 865 s 
Peak RHR 58.4 kW/m2 
Peak Mass Loss 7.84 g/s*mx 
Peak Extinction Area: 2.98 m2/kg 
Total Heat Released : 20.72 MJ/mz 

Summary Data From Ignition 

Test Mean 605 180s 300s 

Heat Release kWlmz 36.99 26.66 33.91 42.07 
bass Loss Rate g/s*m2 2.82 3.87 4.61 5.69 
Heat of Cambustion MJ/kg 4.42 6.36 6.85 7.30 
Specific Ect. Area m?/kg 0.45 0.31 0.15 0.65 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carban Monnxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Similar to previous test, however a much later ignition 
time, and a prolonged burning period. The last test smaked 
fo r  a while after the flame had gone nut, this one did not. 

Tested by : Onno Robert 
Officer I K i m  Andrew 
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Test Ref: AKK0045 

BUMMAWY TEST REPORT 

Con-  Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Cauncil of Canada 

Material: 1992 1/2' FR PLYWOOD 

Date Received: 05-23-1992 

BEThlhE OF f l l f  PROCEDURE UBED 

Heat  flu^ : 25.0 kW:mz 
Orifice Constant I 0.047761 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning 8 50.0 RH @ 24.00~ 
Specimen Thickness: 0.012300m 

TEST RESULTS 

Initial Mrs. 1 73.7 g 
Final Rass 28.5 g 
Nass Lost : 4.52 kg/m2 
Ignition Time : 704 s 
Flameout Time : 1,235 s 

Test Date: 07-08-1992 

Nominal Flow : 24.1 l/s 
Heat per Unit Mole : 13.10000 k;/gOl 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 0.0 RH @ 27.S0C 
Specimen Area : 0.010000 m l  

Time of Peak RHR 860 s 
Peak RHR 59.9 kW/mz 
Peak Mass Lass 8.W g/5*mz 
Peak Extinction Area: 8.01 mz!kg 
Total Heat Released : 19.25 MJ/mz 

Summary Data From Ignition 

Test Mean 605 15C7S 300s 

Heat Release k W / m 2  36.31 32.53 43.90 46.65 
Mass Loss Rate g;s+m2 2.74 4.91 0.44 6.58 
Heat of Cambustian MJ/kg 5.95 b .  13 6.64 7.01 
Specific Ext. Area m3/kg 0.93 0.69 2.18 1.64 
Carbon Dioxide kglkg 0.00000 0. 00(!00 0.00000 9.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIDNS AND COMMENTS 

Similar to previous tests 

Tested by I Onno Robert 
Officer : t'lm Andrew 
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Test Ref: Al:K0046 

SUMMARY TEST REPORT 

Cons C a l o r i m a t m r  

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1992 1 /2 '  FE PLYWDOD 

Date Received: 05-23-1992 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 50.0 kWimZ 
Orifice Constant : 0.048590 
Heater Orientation : E ~ ! - i a . ~ ~ ~ ~ ~ i l  
br j ,  i l ~ ~ i :  

TEST RESULTS 

Initial Mass : 74.2 g 
Final Mass 26.1 g 
Mass Lost 4.81 kg/mZ 
Ignition Time : 15 s 
Flameout Time : 745 s 

Test Dater 07-20-i9Q2 

Nominal Flaw : 24 . L is 
Heat per Unit Mole : r Z ,  . . 

.. . 
- 

- . . 0 : 0  RH 3 0 . 7 ~ ~  
Specimen Area : 0.010000 mz 

Time of Peak RHR 560 s 
Peak RHR R4.3 I;b!imz 
Peak Mass Loss 12.46 g/s*mz 
Peak Extinction Area: 54.29 mZ/kg 
Total Heat Released : 23.20 MJ/mZ 

Summary Data From Ignition 

Test Mean 60s 180s 300s 

Heat Release I;W/mZ 32.00 40.51 25.81 18.54 
Mass Loss Rate g/s*m2 7. 10 7.97 6.80 6. 22 
Heat of Combustion MJikg 4.63 4.65 3.67 2.88 
Specific Ext. Area ml/kg 15.93 3.64 4. 30 4.45 
Carbon Dioxide kglkg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0. 0 0 0 0 ~  0. O(l000 0. 00000 0. 00000 

OBSERVATIONS AND COMMENTS 

h quick ignition follawed by a moderate HER reducing to a 
nominal HRR within a few minutes. After a couple nf minutes 
Edg~frame effects took place, sample swelled up slightly, 
and released a conriderable amount of heat. 

Tested by : Dnno Robert 
Officer I Kim Andrew 
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sUMMARY TEST REPORT 

Test Ref: AKK0047 

Conr  Calorfmstsr 

Test Date: 07-20-1992 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1992 1/2' FR PLYWOOD 

Date Received: 05-23-i992 

DETAILS DF TEST PROCEDURE USED 

Heat Flux : 50.0 kW/mx 
Drifice Constant : 0.048590 
Heater Orientation ; Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 24.D°C 
Specimen Thickness: ? . ~ . . ? ; O C Z  

TEST RESULTS 

l ~ i t ~ i a l  Nabs : 76.6 g 
Final Mass : 2b.4 g 
Mass Lost : 5.02 kg/mz 
Ignition Time : 15 s 
Flameout Time : 750 s 

Nominal Flow : 24.1 11.- 
Heat per Unit Mole : 13.10000 kJ/gDz 
Spark Ignitor Used : Y 
Frame Used . I, . I 

Test Conditiens : C:.:, ?-, :- - '  . . - 2  ---: -, 

Specimen Area : 0.010000 inz 

Time of Peak RHR : 565 r 
Peak RHR : 102.0 kW/mz 
Peak Mass Loss 16-96 g/s+mZ 
Peak Extinction P.: ::.,.I c:,.ci~ ,+/iig 
Total Heat Released : 2 k~,~:, ?= 

Summary Data From Ignition 

-. - .. - . .. 
Heat Relee~se ;: 5 '..:. 9" .. t ~ ,  

,-::= : - ~. . - .. -,: 
:..--a - . x =  . - . > a  G. 52 6.17 

.. , - 2 7  5.22 3.79 3.00 
b. 49 3.76 3.98 3.52 

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

OBSERVATIONS AND COMMENTS 

k quick ignition followed by a moderate HRR reducing to a 
nominal HRR within a few minutes. After a couple of minutes 
edgeframE effects took place, sample swelied up slightly 
and released a considerable amount of heat. 
Similar to previous test. 

Tested by  : Dnno Robert 
Dfficer : Kim Andrew 
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APPENDIX S: 40.0 mm SEAT 



CONE CALORIMETER DATA SUMMARY SHEET 

YEAR RECEIVED : 
GRlD I FRAME I NEITHER 
FLUX LEVEL (lcWlm2) : 
THICKNESS (mm) : 

FILE: CHRlSET5.XLS Page 1 



Test Ref: AKK0041 

BUMMARY TEST REPORT 

Conc Calorimeter 

DETAIL6 OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: CHAIR 1 SEAT 

Date Received: 05-23-1992 

DEfAlLI OF TEBT PROCEDURE USED 

Heat Flux : 50.0 kW/mz 
Orif ice Constant : 0.047679 
Heater Orientation : Horizontal 
Srid Used : N 

Conditioning : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.125000m 

TEST RESULTS 

Initial Mass I 35.0 g 
Final Mass 0.0 g 
Mass Lost : 3.50 kg/mz 
Ignition Time : 15 s 
Flameout Time : 740 s 

Test Date: 07-06-1992 

Nominal Flow : 24.1 1/s 
Heat per Unit Mole : 13.10000 kJ/gOl 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 0.0 RH @ 27.t°C 
Specimen Area : 0.010000 mz 

Time of Peak RHR : 20 s 
Peak RHR 1 kW/mz 
Peak Mass Loss *mz 
Peak Extinction Area: 
Total Heat Released : 71.48 MJ/mz 

Summary Data From Ignition 

Test Mean b0S 180s 3005 

Heat Release kW/mz p::?:: "7.27 168.49 
Mass Loss Rate g/s*mz 15.3' 13.78 9.20 7.17 
Heat of Combustion EJ/kg 22.78 22.89 
Specific Ext. Area mi/k g  65.90 327.98 136.86 - 143.43 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon fionoxide kg/k g  0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

The material ignited without the sparker, almost imm. 
A large initial heat peak is followed by a 5naller plateau. 
The polyurethane burns completely, however the bottom 
elastic portion does not. 

Tested by : Onno Robert 
Officer : Kim Andrew 
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APPENDIX T: 30.0 mm BACK 





CONE CALORIMETER DATA SUMMARY SHEET 

Chair 1 Back 
YEAR RECEIVEJI : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (ItWlmZ) : 

FILE: CHR1 BAK5.XLS Page 1 1 1 :46 PM 8120192 

AVG. 

27 
73 

DETAILS 
OF TEST 

UNITS 

( D M )  
(Deg c) 

(g) 

MAX 
DEV % 

3 
2 

Test Reference 
Date Tested 
Temperature 
Initial Mass 

AKK0039 
6130192 

28 
74 

AKK0040 
7/6/92 

26 
71 



Tes t  Ref: AKK0042 

!SUMMARY TEST REPORT 

Cone Calorimeter 

Tes t  Date: 07-06-1992 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counc i l  of  Canada 

Ma te r i a l :  CHAIR 1  SEA^ 

DLfAlLI OF f C B f  PROCEDURE USED 

Heat F lux  r 50.0 kW/mz 
O r i f i c e  Constant : 0.047679 
Hmatrr O r i e n t a t i o n  I H o r i z o n t a l  
6 r i  d Used : N 

C ~ n d i t i ~ n i n g  : 50.0 RH I 24.Q0C 
Specimen Thickness: 0.125000m 

TEST RESULTS 

I n i t i a l  Mass I 35.2 g 
F i n a l  Mass : 4.8 g 
Mass L o s t  : 3.04 kg/m2 
I g n i t i o n  Time : 10 s 
Flameout Time : 690 s 

Nominal Flow : 24.1 1 / s  
Heat per U n i t  Mole : 13.10000 kJigDz 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 0.0 RH @ 27.5-C 
Specimen Area : 0.010000 m2 

Time o f  Peak RHR . ,. 20 s 
Peak RHR 377.3 kW/m2 
Peak Mass Loss 13.69 g/s*m2 
Peak E x t i n c t i o n  Area: 461.12 mE/kg 
T o t a l  Heat Released : . 69.36 MJ/mZ 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release kWlrn2 102.75 314.33 175.44 155.79 
Mass Loss Rate g/s*m2 5.75 10.80 7.29 6.76 
Heat o f  combustion MJ/kg 19.99 27.05 23.10 22.46 
S p e c i f i c  Ext .  Area m3/kg 121. 66 372.20 133.92 134.32 
Carbon D i o x i d e  kg l kg  0.00000 0.00000 0.00000 0.00000 
Carbon Mcmoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBBERVATIDNS AND COHMENTS 

The m a t e r i a l  i g n i t e d  w i t h o u t  t h e  sparker ,  a lmost  i m m .  
A l a r g e  i n i t i a l  heat  peak i a  f a l l owed  by a smc l l e r  p la teau .  
The po lyure thane  burns  complete ly ,  h'wever t he  battom 
E l a s t l r  p e r t i a n  does no t .  S i m i l a r l y  t o  l a s t  t e s t .  

Tested by  : Dnncr Robert  
o f f  i c s r  I Kim Andrew 
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SUMMARY TEST REPORT 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: CHAIR 1 BACK 

Date Received# 05-23-1992 

DBfkfLB DP TEBT PROCEDURE UBED 

Heat Flux : 50.0 kWifix 
Orifice Constant : 
Heater Drientation : Horizontal 
Grid Used : :,* 

Condatlananq : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.030000m 

TEST RESULTS 

Initial Mass I -  74.4 g 
Final Mass : 0.0 g 
Mass Lost : 7.44 kq/mZ 
Ignition Time : = ., 5 
Flameout Time : 1,329 s 

Test Date: 06-30-1992 

Nominal Flo? ; 24 .~ :  i:s 
Heat per Unit Mole : 15. i j b 3 Q  : : j ; 2 z z  
Spark Ignitor Used : ; 
Frame Used : Y 

Test Conditions : 0.0 RH @ 28.1°C 
Specimen Area : 0.010000 m Z  

Time of Peak RHR 35 s 
Peak RHR 313.3 kW/m2 
Peak Mass Lo55 15.77 q/s*m2 
Peak Extinction Area: 298.78 m2ikg 
Total Heat Released : 122.55 MJ/m2 

Summary Data From Ignition 

Test Mean b0S 180s 3C!0s 

Heat Releasr kW/m2 93.19 256.17 i78.8: 167.17 
Mass Loss Rate g/s+m2 c J. 92 12.15 11.85 . - 

,L. 05 
Heat uf Combustion MJ!kg 13.56 20. i3 14.73 15.70 
Specific Ext. Area m?/kg 28-25 258. 58 106.50 91.37 
Carben Dioxide i::g!k::g C. 00000 0.00000 0.00000 0.00000 
Carbon Mancrxidr kq/kq 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

A number of peaks can b~ seen. l-top fabric, ?-wood ibig) 
3- a number of peaks from Polyurethane, lastly the bottom 
fabric. 

Testmd by I onne Robert 
Officer : Kim Andrew 
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Test Ref: AKK0040 

SUMMARY TEST R E P O R T  

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : Matinnal Research Council nf Canada 

Material: CHAIR t HACK 

Date Received: 05-23-1992 

DETAILS OF TEST PROCEDURE USED 

Heat Flux  : 50.0 kW/mz 
Orifice Constant : 0.047679 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH @ 2 4 . 0 ~ ~  
Specimen Thickness: 0.030000m 

TEST RESULTS 

Initial Mass I -. . 
li.1 g 

FinalMass : 3.1 g 
Mass Lost 6.80 kg/m= 
Ignition Time : 5 s 
Flameout Time : 1,390 s 

Test Date: 07-0b-1992 

Nominal Flow : 24.i i:s 
Heat per Unit Mole : 13.10000 kJig0, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Canditions : 0.0 RH @ 26.4DC 
Specimen Area : 0.010000 mZ 

Time of Peak RHR 40 s 
Peak RHR 321.2 kw!m= 
Peak Mass Loss 18.04 g/s*m2 
Peak Extinction Area: 296.79 m"ikg 
Total Heat Released : 123.20 MJimZ 

Summary Data From Ignition 

bus IBOS ,. Test Mean ;.!.*...15 

Heat Relsase kW/mz 87.27 252.22 177.03 1L9. 10 
nass Loss Rate g/s*mz 5.74 12.07 11.74 i?. 14 
Heat o f  Combustion f i J / k s  14.28 17.92 14.66 i3;74 
Speciiir E x t .  Arsa m?/kg 27.60 - 7 ,  ~ 0 6 .  19 97.59 82.52 
Carbon Diuxide kg/kg 0.00000 0,00000 0. 00U0CI 0.00000 
Carbon Runoxide kg/kg 0.00900 13.00000 0.00000 0.00050 

OBSERVATIONS AND COMMENTS 

A numbet- of oeaks can be seen. i-top fabric, ?-wood ibigi - 
A- a number of peaks from Polyurethane, lastly the bottom 
fabric. Similar tn previous. Flame went out for a brief. 
period c f  time, and then re-ignited for the rest. 
k b r i ~ S  dip is seen in RHR from this. 

Tested by : Dnno Robert 
Officer r Kim Andrew 
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APPENDIX U: 25.0 mm POLYISOCYANURATE WITE FOIL 



CONE CALORIMETER DATA SUMMARY SHEET 

Foam wl foil 
YEAR RECEIVED : 
GRID I FRAME I NEITHER.. 
FLUX LEVEL (LWIm2) : 
THICKNESS (mm) : 

FILE: 25FMF522.XLS Page 1 



BUMWARY TEST REPORT 

C m n c  C a l o r i m e t e r  

Tes t  Ref: AKK0051 Tes t  Date: 07-29-1992 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counc i l  o f  Canada 

M a t e r i a l :  25mm Foam w /  F o i l  92 

Date Receivedr 05-23-1992 

BCPAILB RP E l f  BRBCEDURE USED 

Haat F lux  I 50.0 kw/mZ 
O r i f i c e  Constant : 0.048590 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0°C 
Specimen Thickness! 0.025000m 

TEST RESULTS 

I n i t i a l  Mass I 10.2 g 
F i n a l  Mass 9.0 g 
Mass L o s t  0.12 kg/mz 
I g n i t i o n  Time : 0 s 
Flameout Time : 1,204 s 

Nominal Flow : 24.1 11s 
Heat per U n i t  Mole : 13.10000 kJ/gDl 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t ions  : 0.0 RH @ 3i.S°C 
Specimen Area : 0.010000 mz 

Time o f  Peak RHR 0 s 
Peak RHR 0.It kW/mz 
Peak Mass Loss 0.67 g/s+mz 
Peak E x t i n c t i o n  Area: 0.00 m2/kg 
T o t a l  Heat Released : 0.00 MJ/m2 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release kW/mz 0.00 0.00 0.00 0. 00 
Mass Lass Rate g/s+mz 0.04 0.00 0.00 0.02 
Heat o f  Combustion MJ/kg 0.00 0.00 0. 00 0.00 
S p e c i f i c  Ext .  Area m l l k g  0.00 0.00 0.00 0.00 
Carbon D iox ide  kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0. 00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

A f t e r  f i v e  minutes t h e  sample swel led up s l i g h t l y .  
I g n i t i o n  remained on f e r  10 minutes a f t e r  which s i nce  
t h e r e  was no i g n i t i o n  i t  was tu rned  o f f .  
The t e s t  was r u n  u n t i l  20 minutes t o  see i f  t h e r e  r 
be any change, b u t  n o t h i n g  happened. 

Tasted by  ! Dnna Rober t  
O f f i c e r  : K i n  . .  



APPENDIX V: 1.0 mm WALLPAPER 



- - 

CONE CALORIMETER DATA SUMMARY SHEET 

Wallpaper 
YEAR RECElVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWIm2) : 
THICKNESS (mm) : 

FILE: 01 WALL12.XLS Page 1 

DETAILS 
OF TEST 

Test Reference 
Date Tested 
Temperature 
Initial Mass 

UNITS 

(DIMIY) 
(Deg C) 

(€9 

AKK00.54 
7/21/92 

29 
3 

AVG. 

29 
3 

MAX 
DEV % 

NIA 
NIA 



CONE CALORIMETER DATA SUMMARY SHEET 

Wallpaper 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWhu2) : 

FILE. OlWALL15.XLS Page 1 



SUMMARY T E S T  REPORT 

Trrt Ref: AKK0054 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: lmm Wallpaper 1 92 

Date Received: 05-23-1992 

BBfAfLB OF TEBT PROCEDURE USED 

Hert Flux I 25.0 kW/m2 
Orifice Constant t 0.052820 
Heater Orientation : Harizontal 
arid usad : Y 

Conditioning : 50.0 EH @ 24.0°C 
Specimen Thickness: 0.001000m 

TEST RESULTS 

Initial Mass I 3.2 g 
Finrl Mass I 1.7 g 
Mass Lost : 0.15 kg/mz 
Ignition Time : 10 s 
Flameout Time I 60 s 

Summary Data From Ignition 

Test Kcs- . - ,. 

Cona Calorimeter 

Test Date: 07-21-1992 

Nominal Flow : 24.1 l/s 
Heat per Unit Mole : 13.10000 kJ/gO= 
Spark Ignitor Used : Y 
Frame Used : N 

Test Conditions : 0.0 RH 2E.8OC 
Specimen Area : 0.010000 a" 

Time o f  Peak RHR 10 s 
Peak RHR 85.9 kW/m= 
Peak Hass Loss 4.73 g/s+mz 
Peak Extinction Area: 807.74 mz/kg 

~ - 
Total Heat Released : . . .~ 

i.; emmitted at the beginning of the test, the 
sample iqnites almost immediately and burns far one minute. 
Similar to higher heat flux. 

Testcd by I Onna Robert 
Officlr I K i m  Andrew 



Test Ref: AKK0050 

SUMMARY T E S T  REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: l m m  Wallpaper 1 92 

Date Received: 05-23-1992 

DETAIL6 OF TEBT PROCEDURE USED 

Heat Flux : 50.0 kW/mz 
Orifice Constant : 0.048590 
Heater Orientation : Horizontal 
Grid Used : Y 

Conditioning : 50.0 RH @ 24.0DC 
Specimen Thickness: 0.001000m 

TEBT RESULTS 

Initial Mass I 3.2 g 
Final Mass I 1.5 g 
Mass Lost 0.17 kg/mz 
Ignition Time : 5 s 
Flameout Time : 39 s 

Test Date: 07-20-1992 

Nominal Flow : 24.1 l/s 
Heat per Unit Mole : 13.10000 kJ/g02 
Spark Ignitor Used : Y 
Frame Used : N 

Test Conditions : 0.0 RH @ 31.3OC 
Specimen Area : 0.010000 m2 

Time of Peak RHR : 5 s 
Peak RHR 80.0 kW/mx 
Peak Mass Loss 4.92 g/s+mz 
Peak Extinction Area: 872.91 mX/kg 
Total Heat Released : 0.97 MJ/m2 

Summary Data From Ignition 

Test Mean 60s 180s 300s 

Heat Release kW/mz 38.69 7.32 2.44 1.46 
Mass LCCSS Rate g/s+mz 4.92 1.64 0.55 0.33 
Heat of Combustion MJ/kg 3.26 3.16 3.16 3.15 
Specific Ext. Area m3/kg 680.35 210.74 70.25 42.15 
Carbon Dioxide l:g/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.0001~0 0.00000 

BBBERVATIONB AND COMMENTS 

Material ignites almast immediately. After 30s the entire 
face burns out and the flame is extinguished. Not all of t h  
e material is burned, a thin charred section remains. 

Tested by : Onno Robert 
Officer : Kim Andrew 
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APPENDIX W: 12.3 mm PARTICLEBOARD 



-- 

CONE CALORIMETER DATA SUMMARY SHEET 

Particleboard 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWlm2) : 
THICKNESS (mm) : 

FILE: 12PBD222.Xl.S Page 1 

DETAILS 
OF TEST 

UNITS 

( D M M  
(Deg C) 

(9) 

Test Reference 
Date Tested 
Temperature 
Initial Mass 

AKK0025 
611 7/92 

28 
83 

AVG. 

27 
87 

MAX 
DEV % 

6 
4 

AKK0029 
6/25/92 

25 
88 

AKK0035 
6/25/92 

27 
89 





BUMWARY TEST REPORT 

C n n r  Calorimater 

Test Ref; AKK0025 Test Date: 06-17-1992 

DETAIL8 OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/2' Partlcle Board 99 

Date Received; 05-23-1992 

BLfAZhl OF fLlT PROCEDURE USED 

Heat Flux I 25.0 kU/mx 

Orifice Constant I 0.048041 
Heater Orientation : Horizontal 
Qrid Used r N  

Conditioning r 50.0 RH @ 24.006 
Spmcimen Thickness: 0.012300m 

TEST RESULTS 

Initial Hams I 82.9 g 
Final Mass 1 20.2 g 
Mass Lost 1 6.27 kg/m* 
Ignition Time t 110 s 
Flameout Time I 1,160 5 

Summary Data From Ignition 
i 
! Test Bean 

! Heat Release kW/mt 71.69 
Mass Loss Rate g/s*m2 6.55 
Heat of Combustion HJ/kg 11.10 I Specific Ext. Area m?/kg 30.83 
Carbon Dioxide kg/kg 0.00000 

k Carbon Monoxide kg/kg 0.00000 

Nominal Flow : 24.1 1/s 
Heat per Unit Bole : 13.10000 kJ/gDz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 0.0 RH @ 27.6OC 
Specimen Area : 0.010000 mx 

Time of Peak RHR : 875 s 
Peak RHR 136.4 kW/m2 
Peak Bass Loss 11.73 g/s*mx 
Peak Extinction Area: 182.36 mz/kq 
Total Heat Released : 74.92 MJ/mx 

OBSERVATIONS AND COMMENTS 

The frame did not rise at all. 
The sample rose only slightly above the frame, less 
than previous tests. 

Tested by I Onno Robert 
Officer r Kim Andrew 
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Test  Ref: AKK0029 

DETAILS OF BATERIAL 7E:.TE2 

Sponsor : . . 

.d ,a ter .  . . .; ., 

- 

BUMMARY TEST REPORT 

Cone Calorimeter 

C - l f l r e  Constant : 0.047799 
Heater O r i e n t a t i o n  : Horizontal 
G r i d  Used : N 

C o n d i t i o n i n g  : 50.0 RH @ 24.0DC 
S ~ r c i m e n  Thickness: 0.012300m 

TEST RESULTS 

I n i t i a l  Mass t Be.0 g 
F i n a l  Mass 22.7 g 
Mass L o s t  6.53 kg/m2 
I g n i t i o n  Time : 120 s 
Flameout Time r 1,1" 4.j 5 

Test  Ds'E. . . 

Nominal Flow : 24.1 l / s  
Heat per  U n i t  Mole : 13.10000 kJ/gDl 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 0.0 RH @ 25.1°C 
Specimen Area : 0.010000 m= 

Time of Peak RHR 135 c 
Peak RHR 139.8 kW/mz 
Peak Mass Loss 12.62 g/s*mz 
Peak E x t i n c t i o n  Area: 176.31 mZ/kg 
T o t a l  Heat Released : 70.74 MJ/mz 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 160s 300c 

Heat R ~ l e a s e  kW/mz 70.38 131.51 $3.27 7E:. 17 
Mass Loss Rate g/s+m2 6.54 11.15 8.67 7.50 
Heat o f  Cnmbustion MJ/kg 10.35 10.?4 10.46 10.22 
S p e c i f i c  E x t .  Area ml /kg 32.60 $4.68 46.78 26. lY 
Carbon Diox iae  kg i kg  (I. O O O o O  (1.00000 0.00000 0.00000 
Carbun Monoxide kg i kg  0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Unevent fu l .  
T h i s  t e s t  is taped 
Sample b i l l o w e d  up r l i g h t l v  

f ~ c t m d  by  I onno R ~ b e r t  
O f f i c e r  : Kim Andrew 



1/2" Particleboard 92 F l u x  = 25 I 
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Time - minutes - - Smoke s p e c i f i c  extinction area 
Cunwl8tive smoke volume 
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Tes t  Date: 06-25-1992 

DETAILS OF MATERIAL TESTED 

Sponsor : N a t i o n a l  Research Counc i l  o f  Canada 

M a t e r i a l :  l i 2 '  P a r t i c l e  Board 92 

Date Received: 05-23-1972 

DCTAfLI OF fEOf PROCEDURE USED 

Heat F l u x  : 25.0 kW/mz 
O r i f i c e  Constant : 0.047799 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
B r i d  Used : N 

Cond i t i on ing  I 50.0 RH @ 2 4 . 0 0 ~  
B!Jmcimmn Thickness: 0.012300m 

TEST REBULTB 

I n i t i a l  Mass I 89.3 g 
F i n a l  Mass 22.0 g 
Mass L o s t  I 6.73 kg/mz 
I ~ n i t i o n  Time : 104 s 
Flameout Time : 1,275 5 

Nominal Flow : 24.1 1 / s  
Heat per U n i t  Mole : 1;. 10000 kJ/gOz 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 0.0 RH @ 27.4-C 
Specimen Area : 0.010000 m' 

Time o f  Peak RHR 940 5 

Peak RHR : 241.1 kW/mz 
Peak Mass Loss 11.40 g/s+mx 
Peak E x t i n c t i o n  Area: 160.47 mz/kg 
T o t a l  Heat Released : 69.71 MJ/mZ 

Summary Data From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release kW/m2 59.58 131.41 95.09 78.34 
Mass Loss Rate g/s*mz b. 26 10.61 6.48 7 , .32 
Heat o f  Combustion MJlkg 10.00 11.61 li1.96 10.54 
S p e c i f i c  Ext.  Area m3/kg 26.42 114.81 58.08 7 c  ad. 24 
Car ton D iox ide  kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBBERVATIONS AND COMMENTS 

Unevent fu l .  
T h i s  t e s t  is taped 

Tested by  I Dnno Rober t  
O f f i c e r  : Kim Andrew 
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1/2" Particleboard 92 F l u x  = 25 
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SUMMARY TEST R E P O R T  

DETAILS OF MATERIAL TESTED 

Sponsor : Nat ictnal  Rese 

f l a t e r i a  

Heat Flux 
: 0.046566 

Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

C o n d i t i o n i n g  : 50.0 RH @ 24.0DC 
Specimen Thickness: 0.012300m 

TEST RESULTS 

I n i t i a l  ttrw I 81.7 g 
F i n r l  Mr.. I 17.7 g 
Mass L o s t  : 6.40 kg/mz 
I g n i t i o n  Time I 25 s 
Flameout Time 1 790 s 

Tes t  Date: 06-15-195 

n.nal  Flow : 24.1 l / s  
Heat per  U n i t  Mole : 1S.10000 kJ/gO, 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

T e s t  Cond i t i ons  : 0.0 RH @ 26.9OC 
Specimen Area : 0.010000 m' 

Time o+ Peak RHR : 595 s 
Peak RHR 175.2 kW/mX 
Peak Mass Loss 15.62 g/s+m2 
Peak E x t i n c t i o n  Area: 219.68 mX/kg 
T o t a l  Heat Released : 68.81 MJ/mZ 

Bummrry D h t r  From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release kU/mz 90.54 165.85 121.65 9E.06 
Mass Loss Rate g/sxm2 9.11 14.14 11.39 9.74 
Heat  o f  Combustion MJ/kg 10.08 11.09 10.49 9.95 
S p e c i f i c  Ext .  Area m>/kg 64.34 160. 15 99.51 63.91 
Carton D i o x i d e  kg/ka 0.00000 0.00000 0. 00000 0.00000 
Carbon Monoxide kg l kg  0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

t h e  m a t e r i a l  r a s e  up from t h e  frame a f a i r  amount 
i n i t i a l l y  t h e r e  were problems w i t h  t he  02 conc be ing  
around 20.97 hard t o  say if t h e  t e s t  was o.k. o r  n o t  

Tested by  : Onna Rober t  
O f f i c e r  I K i m  Andrew 
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1/2" Particle b o a r d  92 

180.0. 

180.0. 

N 140.0 
E 3 '20.0, 

i00.0. 

a 00.0. 

i 80.0, 

40.0. 

20.0. 

0.0- 

QJ 18.0. I 
N e 14.0. 

2 12.0. 

10.0. *I 
m 
r 8.0. 

8.0. 
0 

4.0. 
n n 2.0. 
m = 0.0' 

0.0 """"""""'i':'ii""""""'ij': 1 .o 0.0 1 .O 
Time - minutes Time - minutes - Heat  r e l e a s e  r a t e  - Rate o f  Mess Losa 

Time - minutes Time - minutes 
- Effective Heat of Combustion - - Smoke specific extinction area in exhaust - Cumulative smoke volume throuph ewheuat s t i  



SUMMARY TEST REPORT 

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/2' Particle Board 92 

Date Received: 05-23-1992 

RLfAfbB OF TEBf PROCEDURE USED 

Heat Flux : 50.0 I:W/mZ 
Orifice Constant : 0.048850 
Heater Orientation : Horizontal 
Brid Used : N 

Conditioning : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.012300m 

TEST RESULTS 

Initial Mars I 77.8 g 
Final Mass .: 18.7 g 
Mass Lost : 5.91 kg/*= 
Ignition Time : 30 5 
Flamcout Time : 713 5 

Test Date: 06-17-1992 

Nominal Flow : 24.1 l / s  
Heat per Unit Mole : 13.10000 kJig0, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 0.0 RH @ 27.4OC 
Specimen Area : 0.010000 m' 

Time of Peak RHR 580 s 
Peak RHR 257.0 kW/mz 
Peak Mass Loss 19.49 g/s*mX 
Peak Extinction Area: 350.87 mz/kg 
Total Heat Released : 75.40 MJ/ m X  

lummnry Data From Ignition 

Test Mean 60s 180s 300s 

Heat Release kW/m2 111.70 178.74 138.34 115.73 
Mass Loss Rate g/s+m= 9.06 14.03 11.41 9.65 
Heat o f  Combustion M ~ / k g  12.04 11.97 11.87 11.83 
Specific Ext. Area m>/kg 64.11 157.75 91.01 58.30 
Carbon Dioxide kg/kg 0.00000 0.<10000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Test seemed to be fine. 
02 conc seems tu be working. 
Sample ruse above the frame again. 

Testmd by I Onno Robert 
Officer : Kim Andrew 
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1/2" P a r t i c l e b o a r d  92 
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Test Ref: AKK0019 

SUMMARY TEST REPORT 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 112' Particle Board 92 

Date Received: 05-23-1992 

DETAIL8 OF TEST PROCEDURE USED 

Heat Flux 1 50.0 kW/mz 
Drif ice Constant : 0.048041 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning I 50.0 RH @ 24.0°C 
Specimen Thickncsec 0.012300m 

TEST RESULTS 

InitialMass I 83.19 
Final Mass : 19.2 g 
Mass Lost : 4.39 kg/m= 
Ignition Time : 25 s 
Flameout Time : 835 s 

Test Date: 06-17-1992 

Nominal Flow : 24.1 l/s 
Heat per Unit Mole : 13.10000 kJ/qD= 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 0.0 RH @ 27.6OC 
Specimen Area : 9.010000 m" 

Time of Peak RHR 645 s 
Peak RHR 202.6 kW/mz 
Peak Mass Loss 16.26 g/s*mz 
Peak Extinction Area: 270.91 mZ/kg 
Total Heat Released : 79.12 MJ:mX 

Summary Data From Ignition 

Test Mean 6QS I B ~ S  300s 

Heat Release kWlm2 YE. 29 181.4; 133.96 113.48 
Mass Loss Hate g/s*mZ 8.40 12.94 10. 81 9.61 
Heat of Combustion HJ/kg 11.68 13.17 12.14 11.65 
Specific Ext. Area mfikg 44.23 156.77 1~11.00 62.02 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Test seemed to be fine. 
02 cunc seems to be warking. 
Frame rose up slightly. 
Some liquid ran down sides nf'halder. 

Tested by : Dnno Robert 
Officer : Kin Andrew 
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eUMMARY TEST REPORT 

C o n w  C a l o r i m e t e r  

Test Ref: AKK0007 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/2' Particle Board 92 

Date Raceivad: 05-23-1992 

DETAILS OF TEST PROCEDURE USED 

Hmat Flux : 50.0 kW/mZ 
Orifice Constant : 0.048850 
Heater Orientation : Horizontal 
Grid Used : N 

Conditioning : 50.0 RH C 24.0°C 
Specimen Thicknessr 0.012300m 

TEST REBULTS 

Initial Has6 I 83.2 g 
Final Mass : 20.3 g 
Mass Lost : 6.29 kg/m= 
Ignition Time : 25 s 
Flameout Time : 765 s 

Test Date: 06-17-1792 

Nominal Flow : 24.1 l/s 
Heat per Unit Mole : 13.10000 kJ/gO, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 0.0 RH @ 25.8oC 
Specimen Area : 0.010000 mz 

Time of Peak RHR 640 s 
Peak RHR 139.2 kW/m2 
Peak Mass Loss 16.03 g/s*mZ 
Peak Extinction Area: 245.97 mz/kg 
Total Heat Released : 30.52 MJ/mZ 

Summary Data From Ignition 

Test Mean 60s 1 BQS 300s 

Heat Release kW/m2 41.53 106.58 67.37 47.05 
Mass Loss Rate g/s*m2 8.74 13.80 11.20 9.69 
Heat of Combustion MJ/kg 4.85 7.43 5.97 4.83 
Specific Ext. Area m3/kg b7.09 156.51 98.90 64.83 
Carbon Dioxide kglkg 0.00000 0.00000 0.00000 0.00000 
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 02 conc being 
around 21.11 this test should net be used 

Tartad by I Onno Robert 
Officer : Kim Andrew 
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1/2" Particle b o a r d  92 
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APPENDIX X: 12.3 mm PARTICLEBOARD 



-- 

CONE CALORIMETER DATA SUMMARY SHEET 

Particleboard 2 
YEAR RECENED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kW/mZ) : 
THICKNESS (mm) : 

300s MLR (II/s*m2) 7.2 7.9 7.4 7 5 
300s HEAT COMB. (MJIkg) 
300s S. Ext. Area (m2lkg) 44.8 32.4 31.6 36 24 

FILE: 12PBD222.XLS Page 1 

DETAILS 
OF TEST 

UNITS 

( D m )  
(Deg C) 

(g) 

Test Reference 
Date Tested 
Temperature 
Initial Mass 

AKK00.53 
7/21/92 

29 
82 

AVG. 

28 
82 

MAX 
DEV % 

2 
I 

AKK00.56 
7/28/92 

28 
82 

AKK0057 
7/28/92 

28 
83 



CONE CALORIMETER DATA SUMMARY SHEET 

Particleboard 2 
YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWlm2) : 

FILE: 12PB2522.XLS Page 1 



Test Ref: AKK0053 

. 

8UMMARY T E S T  REPORT 

C o n r  C a l o r i m e t e r  

Test Date: 07-21-1992 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1992.2 112' Particleboard 

Date Received: 05-23-1992 

BEfAtbg BP f l l f  PROCEDURE USED 

Heat Flux 1 25.0 kW!mz 
Orifice Constant : 0.052820 
Heater Drientation : Horizontal 
Grid Used : N 

Conditioning n 50.0 RH @ 24.0DC 
Specimen Thickness: 0.012300m 

TEST RESULTS 

Initial Mass : 82.3 g 
Final Mass : 20.7 g 
Mass Lost : 6.16 kgimz 
Ignition Time : 100 s 
Flameout Time : 1,180 s 

Nominal Flow : 24.1 Iis 
Heat per Unit Mole : 13.10000 kJ/gDz 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 0.0 RH @ 28.6OC 
Specimen Area : 0.010000 mz 

Time of Peak RHR 110 s 
Peak RHR 122.0 kW/mz 
Peak Mass Loss 11.02 g/s+mz 
Peak Extinction Area: 149.96 mX/kg 
Total Heat Released : 39.68 MJ!mz 

Summary Data From Ignition 

Test Mean 60s 1 EOS 300s 

Heat Release kW/mz 36.91 104.94 70.08 54.91 
Mass Loss Rate g/s+m2 6.00 9.86 8.07 7.22 
Heat of Combustion M J i k g  6.35 9.83 8.41 7.43 
Specific Ext. Area ml/kg 24.17 105.22 68.13 44.82 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide k g ? k g  0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Orlflce constant qulte h l g h  today. 
At  end of test 02 rose to 98%. may be a problem. 
Sample burned as expected. 

fr~tsd by I Dnnu Pobert 
Officer : K i m  Andrew 
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Test Ref: AKK0056 

8UMMARY TEST REPORT 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Haterial: 1992.2 112' Particleboard 

Drtm Rmccivmd: 05-23-1992 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 kW/mz 
Orifice Constant t 0.046311 
Hmatmr Orimntrtion I Horizontal 
Srid Used : N 

Conditioning I 50.0 RH @ 24.0°c 
Bpccimmn Thicknrssr 0.012300m 

TEST RESULTS 

Initlrl Nrrr I 81.5 g 
Final Nrrs I 0.0 g 
Nrrm Lort I 8.15 kglmz 
Ignition Timm I loo s 
Flrmmout Timm I 1,140 

Test Dater 07-28-1992 

Neminrl Flow : 24.1 1/s 
Heat per Unit Hole : 13.10000 kJ/gD. 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 0.0 RH @ 28.0-C 
Specimen Area : 0.010000 m= 

Tire of Peak RHR I 135 s 
Peak RHR : 130.3 kW/mz 
Peak nass Loss : 649.37 g/srmz 
Perk Extinction Arerr 108.25 mz/kg 
Total Heat Released I 63.26 MJ/mz 

Bummrry Data From Ignition 

Test Mean 60s 180s 300s 

Heat Release kW/ma 61.12 126.38 94.62 76.34 
Mass Loss Rate g/s+mz 14.91 9.89 8.18 7.88 
Heat of Combustion MJ/kg 5.66 12.10 11.38 9.58 
Specific Ext. Area mJ/kg 9.92 79.60 53.94 32.37 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBBERVATIONS AND COMMENTS 

Typical. 

Tmrtmd by I Dnno Robert 
Officer I Kim Andrew 
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Test Ref: AKK0057 

eUMMARY TEST REPORT 

C o n e  C a l o r % m r t r r 4  

DETAILB OF HATERIAL TESTED 

Bponsor I National Research Council o f  Canada 

Ha te r ia l1  1992.2 1/2'  Part ic leboard 

Date Rmceivmd: 05-23-1992 

DETAILS OF TEST PROCEDURE USED 

Hmat Flux I 25.0 kU/m2 
Or i f i cm Constant I 0.046311 
Heater Orlmntat ion I Hor izonta l  
B r i d  Used I N 

Condi t ioning I 50.0 RH @ 24.0°C 
Spmcimen Thicknmss: 0.012300m 

TEBT RESULTB 

I n i t i a l  Hams I 83.3 g 
F i n a l  Uasm I 21.1 g 
Harm Los t  1 6.22 kg/mz 
I g n i t i o n  Time I 105 s 
Flameout Time I 1,125 s 

Test Dater 07-28-1992 

Nominal Flow : 24.1 l / s  
Heat per U n i t  Hole : 13.10000 kJ/gOz 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Test Condit ions : 0.0 RH @ 28.3-C 
Specimen Area : 0.010000 mz 

Time o f  Peak RHR I 135 s 
Peak RHR 131.9 kW/mz 
Peak Uass Loss : 10.81 g/s+m2 
Peak Ex t i nc t i on  Area: 114.79 mz/kg 
To ta l  Heat Released : 68.64 HJ/mz 

Summary Data From I g n i t i o n  

Test Mean 60s 1805 300s 

Heat Release kU/m2 67.63 128.51 94.26 77.18 
Mass Loss Rate g/s+mz 6.54 9.82 8.34 7.39 
Heat of Combustion MJlkg 10.51 12.34 11.09 10.31 
Spec i f i c  Ext. Area .]/kg 18.73 93.73 52.72 31.63 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Honoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND CONHENTS 

Typical.  

Tmmtmd by I Onno Robert 
0ffic.r I Kim Andrew 



Exp 57 7/26/92 

1/2" ROOMBURN PARTICLEBOARD 92 F l u x  = 25 

- Heat re lesse r a t e  - Rote of  Ma.. Loma 

.o 
0.90 

P 16.0 
0.60- 

0.70% 

0.60=; 

0.504 

0.408 

0.30; 

o.eo g 
F 
F 2.0. 
w 0 . ~ ~ 8  

0.00 

Time - minute. Time - minutee - E f f e c t i v e  Heat of Combustion - Smok s a c i f i c  ex t inc t ion  area 
cumuPstPve smoke volute. 



Test Ref: AKK0049 

BUMWARY T E S T  R E P O R T  

Cone Calorimeter 

Test Date: 07-20-1892 

DETAIL8 OF MATERIAL TESTED 

Sponsor : National Research Council af Canada 

Material: 1992.2 1!2' Particleboard 

Date Received: 05-23-1992 

Heat Flux I 50.0 kW/mz 
Orifice Constant : 0.048590 
Heater Orientation : Horizontal 
Qrid Used : N 

Conditioning 8 50.0 RH @ 24.00~ 
Specimen Thicknesst 0.012300m 

TEST RESULTS 

Initial Mass : 81.0 g 
Final Mass 19.4 g 
Mass Lost : 6.16 kg/mZ 
Ignition Time : 20 5 

Flameout Time : 780 5 

Nominal Flow : 14.1 11s 
Heat per Unit Mole : 13.10000 kJ/g02 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 0.0 RH @ 31.4OC 
Specimen Area : 0.010000 m2 

Time of Peak RHR 30 5 

Peak RHR 158.9 kWimZ 
Peak Mass Loss 13.92 gi5*mZ 
Peak Extinction Area: 205.79 mzikg 
Total Heat Released : 44.15 MJ/m2 

Summary Data From Ignition 

Test Mean 60s 180s 31305 

Heat Release kW/m2 58.48 140. 07 96.15 76.08 
Mass Loss Rate g/s+m' 8.33 12.58 10.97 9.65 
Heat o f  Combustion HJ/kg 7.05 10.30 8.49 7.72 
Specific Ext. Area a?!kg 58.05 147.13 97.34 61;. 93 
Carbon Dioxide kg!kg 0.00000 0.00000 C1.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Similar to previous particleboard tests. 

Tested by : Onno Robert 
Officer : K i m  Andrew 
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OUMMARY TEST REPORT 

DETAIL8 OF MATERIAL TEBTED 

Sponsor I Nat ional  Research Council of Canada 

t ia ter ia l :  1992.2 1/2'  Part ic leboard 

DETAIL% OF TEST PROCEDURE UBED 

Hmrt Flux I 50.0 kW/mz 
O r i f i c e  Conmtant I 0.046311 
Heater Or ienta t ion I Hor izonta l  
Gr id  Used I N 

Condi t ioning 1 50.0 RH @ 24.0°C 
Speeinmn Thicknerr: 0.012300m 

TEBT RESULTS 

I n i t i a l  H r r r  I 81.7 g 
F i n a l  Mars I 19.4 g 
tiarm ~ o m t  I 6.23 kg/mz 
I g n i t i o n  Tine I 20 s 
Flameout Time I 824 s 

Test Dater 07-28-1992 

Nominal Flow : 24.1 l / s  
Heat per U n i t  t iole : 13.10000 kJ/gOa 
Spark I g n i t o r  Used t Y 
Frane Used : Y 

Test Condit ions : 0.0 RH @ 28.6"C 
Specimen Area : 0.010000 mz 

Time o f  Peak RHR I 660 s 
Peak RHR E 190.4 kW/mz 
Peak Mass Loss : 15.84 g/s+m2 
Peak Ex t i nc t i on  Area: 246.82 mz/kg 
Tota l  Heat Released : 71.99 MJ/mz 

Bummrry D r t r  From I g n i t i o n  

Test nean 60s 180s 300s 

Heat Release kW/mz 90.55 169.70 126.28 105.26 
Mass Loss Rate g/s+mz 8.25 12.24 10.48 9.32 
Heat of Combustion MJlkg 11.04 13.04 11.80 11.14 
Spec i f ic  Ext. Area m>/kg 46.75 153.62 97.09 59.13 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Uonoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Typical.  

Tertmd by I Onno Robert 
O f f i ce r  I K i m  Andrew 
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OUMMARY TEST REPORT 

Conr Calorimrtrr 

Test Date: 07-28-1992 

DETAILB OF HATERIAL TESTED 

Sponsor I Nat ional  Research Council o f  Canada 

Hater ia l :  1992.2 1/2' Part ic leboard 

Date Rece i v rd~  05-23-1992 

DETAIL8 OF TEST PROCEDURE USED 

Heat Flux I 50.0 ku/mz 
O r i f i c e  Conatant I 0.046311 
Heater Or ienta t ion : Hor izonta l  
Br i d  Used : N 

Condi t ioning I 50.0 RH @ 24.0mC 
Bprcimen Thickneaa~ 0.012300s 

TEST RESULTS 

I n i t i a l  Hama I 77.6 g 
F i n a l  Hams I 18.6 g 
nag. L O S ~  I 5.90 kg/@ 
I g n i t i o n  Time 1 20 s 
Fl rmrout  Time I 745 s 

Nominal Flow : 24.1 l / s  
Heat per U n i t  Hole : 13.10000 kJ/gOz 
Spark I g n i t o r  Used I Y 
Frame Used : Y 

Test Condit ions : 0.0 RH @ 28.8"C 
Specimen Area I 0.010000 mz 

Time o f  Peak RHR : 45 s 
Peak RHR 177.8 kW/mz 
Peak Mass Loss 14.71 g/s+nz 
Peak Ex t i nc t i on  Area: 210.70 m2/kq 
Tota l  Heat Released : 67.42 HJ/mz 

8ummary Data From I g n i t i o n  

Test Mean 605 180s 300s 

Heat Release kW/m= 93.64 167.04 123.45 104.00 
Mass Loss Rate g/s*m= 8.53 12.73 10.60 9.38 
Heat of Combustion MJ/kg 10.98 12.36 11.41 10.94 
Spec i f ic  Ext. Area mI/kg 51.90 142.61 85.79 52.25 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon tlonoxide kglkg 0.00000 0.00000 0.00000 0.00000 

OBBERVATIONB AND COMMENT0 

Typical.  

Te r t r d  by I Onno Robert 
O f f i ce r  I Kim Andrew 
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APPENDIX Y: 150.0 mm SEAT 



CONE CALORIMETER DATA S W Y  SHEET 

YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWIm2) : 
THICKNESS (mm) : 

FILE: SEAT250.XLS Page 1 

DETAILS 
OF TEST 

UNITS 
Test Reference 
Date Tested 
Temperature 
Initial Mass 

AVG. 

@/M/u) 

@eg c) 
(9) 

MAX 
AKK0060 

7/28/92 
29 
125 

30 
131 

AKK0062 
7\28/92 

30 
137 

DEV % 

1 
5 



BUMWARY TEIT  REPORT 

DETAILS OF MATERIAL TESTED 

Sponsor I Nat ional  Research Council of Canada 

Material :  CHAIR 2 SEAT 

DETAIL0 OF TEST PROCEDURE USED 

Heat F l u r  I 50.0 kW/mz 
O r i f i c e  Constant I 0.046311 
Heater Or ienta t ion I Hor izonta l  
B r i d  Used I Y 

Condi t ioning I 50.0 RH @ 24.0°C 
Spmeimen Thicknmss: 0.150000m 

Test Date: 07-28-1992 

Nominal Flow : 24.1 l / s  
Heat per U n i t  Hole : 13.10000 kJ/gOz 
Spark I g n i t o r  Used : Y 
Frame Used : N 

Test Condit ions : 0.0 RH @ 29.4-C 
Specimen Area : 0.010000 mz 

TEST RESULTS 

I n i t i a l  Mrsr I 124.5 g 
F i n a l M r s s  I 28.49 
nrss  ~ o s t  : 9-61 kg/mz 
I g n i t i o n T i m e :  1 0 s  
Flrmmout Tine : 2,020 s 

T imeo f  Peak RHR r 50 s 
Peak RHR 667.9 kW/mz 
Peak Mass Loss : 22.70 g/s*nz 
Peak Ex t i nc t i on  Area: 1,615.31 mz/kg 
Tota l  Heat Released : 300.25 MJ/mz 

Sumnary Datr  From I g n i t i o n  

Test Mean 60s 180s 300s 

Heat Release kWfm2 149.75 540.67 515.84 485.16 
Mass Loss Rate g/s*mz 6.09 18.53 16.64 15.70 
Heat o f  Combustion HJ/kg 24.31 27.89 30.48 30.66 
Spec i f i c  Ext. Area m)/kg 541.61 892.15 1,231.58 1,293.27 
Carbon Dioxide kglkg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

No backing board, compressed down i n t o  tray. Gr id  used. I g n i  
ted almost immediately, a la rge  peak i n  HRR and Smoke a t  beg 
inn ing i s  followed by a dec l ine and then another increase 
i n  production.Followed by a gent le  dec l ine and steady l o w b u  
r n i n g  f o r  remainder. 

Tested by t Onno Robert 
Of f icCr  I Kim Andrew 
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SUMMARY TEST REPORT 

Con- Calorimstsr 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Materials CHAIR 2 SEAT 

DETbfLB DF TEST PROCEDURE UBED 

Heat Flux I 50.0 kW/mz 
Orif ice Constant I 0.046311 
Heater Orientation I Horizontal 
Brid Used I Y 

Conditioning I 50.0 RH C 24.0DC 
Specimen Thicknassl 0.150000m 

TEST RESULTS 

Initial Mars I 136.6 g 
Final Mass I 19.7 g 
Mass Lost I 11.69kg/m2 
Ignition Time t 10 s 
Flameout Time I 3,014 s 

Test Date: 07-28-1992 

Nominal Flow : 24.1 l/s 
Heat per Unit Hole : 13.10000 kJ/g02 
Spark Ignitor Used s Y 
Frame Used : N 

Test Conditions : 0.0 RH Q 30.2-C 
Specimen Area : 0.010000 m 2  

Time of Peak RHR : 55 s 
Peak RHR 716.0 kW/mz 
Peak Mass Loss : 21.47 g/s*mz 
Peak Extinction Area: 1,724.69 nz/kg 
Total Heat Released : 377.80 MJ/mz 

Summary Data From Ignition 

Test Mean 60s 180s 300s 

Heat Release kW/mz 126.14 570.95 546.29 501.63 
Mass Loss Rate g /s*mz 4.43 18.33 16.87 15.53 
Heat of Combustion HJ/kg 22.93 29.48 31.83 31.99 
Specific Ext. Area m3/kg 426.41 947.53 1,229.28 1,326.57 
Carbon Dioxide kg/kg 0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

DlBERVATlONS AND COMMENT8 

Similar to previous test. At end a small bump in RHR occure 
d, perhaps from this sample burning more extensively.Last 
test did not burn all of sample.Burned much longer than last 
one. Test terminated upon flam extinguishing. 

Tested by I Dnno Robert 
Officer I Kim Andrew 
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Tes t  Ref: NRC1170 

SUMMARY T E S T  R E P O R T  

DETAILS DF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counc i l  of  Canada 

Ma te r i a l :  3 / 2 '  F o i l  Covered Foam 9 i  

Date Received: 5 /01/1991 

DETAILS OF TEST PRDCEDURE USED 

Heat F lux  : 25.0 kWimZ 
O r i f i c e  Constant : O.0422ICi 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.040500m 

TEST RESULTS 

I n i t i a l  Mass : 12.7 g 
F i n a l  Nass 12.5 g 
Mass L o s t  : 0.01 kg/m2 
I g n i t i o n  Time : 0 s 
Flameout Time : 600 s 

Tes t  Date: 07-05-1991 

Nominal Flow : 24.0 iis 
Heat per U n i t  Mole : 13.10000 kJ/gQp 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 50.0 RH @ 27.1°C 
Specinen Area : 0.010000 m2 

Time of  Peak RHR 260 s 
Peak RHR 3.5 kW/m2 
Peak Mass Loss 0.43 g/s+m2 
Peak E x t i n c t i o n  Area: 0.00 ,+/kg 
T o t a l  Heat Released : 0.02 MJ/m2 

Summary Data From I g n i t i o n  

Tes t  Mean b0S lB0S 300s 

Heat Release kW/mz 1.39 1.13 1.15 1.40 
Mass Lass Rate q/s+mZ 0.01 0.00 0.00 0. 0CI 
Heat o f  Combustion MJ/kg 0.00 0.00 0.0C1 0.00 
S p e c i f i c  Ext.  Area mJ/kg 0.00 0. 00 0. 00 0. 00 
Carbon D iox ide  kg/kg 0.00000 0. 00000 0. ~10000 6. 00000 
Carban Monoxide kg/kg 0.00000 0.00000 0.O0000 0.00000 

OBSERVATIONS AND COMMENTS 

Unevent fu l .  
Noth ing happened. 

Tested by : Onno Robert  
O f f i c e r  : Kim Andrew 
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O f f i c e r  r Kim Andrew 

SUMMARY TEST REPORT 

Cone  C a l o r i m e t e r  

Test  Ref: NRC1145 Test  Date: 06-21-1991 

DETAILS OF MATERIAL TESTED 

Sponsor : Nat iona l  Research Counci l  o f  Canada 

Mater ia l :  3 /2 '  F a i l  Covered Foam 91 

Date Received: 5 /23/1990 

DETAILS OF TEST PROCEDURE USED 

Heat F lux  : 50.0 i:W/mz 
O r i f  i c e  Constant : 0.043842 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.039000m 

TEST RESULTS 

I n i t i a l  Mass : 12.5 g 
F i n a l  Mass : 12.4 g 
Mass L o s t  : 0.01 kg/mz 
I g n i t i o n  Time : 0 s 
Flameout Time : 600 5 

Nominal Flow : 24.0 l / s  
Heat per U n i t  Mole : 13.10000 kJ/gDz 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Test  Cond i t ions  : 50.0 RH @ 29.S°C 
Specimen Area : 0.010000 mZ 

Time o f  Peak RHR : 0 s 
Peak RHR 0.0 kW/mz 
Peak Mass Loss 0.00 g/s+mz 
Peak E x t i n c t i o n  Area: 0.00 mz/kg 
T o t a l  Heat Released : 0.00 MJ/mz 

Summary Data From I g n i t i o n  

Test  Mean 60s 180s 300s 

Heat Release C W / m z  0.00 0. 00 0.00 0.00 
Mass Loss Rate g/s+mz 0.00 0.00 0.00 0.00 
Heat o f  Combustion MJ/kg 0.00 0.00 0.00 0.00 
S p e c i f i c  E x t .  Area m>/kg 0.00 0.00 0.00 0. 00 
Carbon D iox ide  kg i kg  0.00000 0.00000 0.00000 0. Ct0CI00 
Carbon Monoxide kg i kg  0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

AS usual ,  no flame, no smoke, no heat, f o r  ten  minutes. 
There were some smal l  r i s e s  on t h e  su r face  o f  t he  ma te r i a l ,  
and a few snap c r a c k l e  and pops. 

Tested bv : Onno Robert 



- . - - -- - - , . _ . . . . _ . _ _ _ 
O f f i ce r  : Kim Andrew 

SUMMARY TEST R E P O R T  

Cone C a l o r i m e t e r  

Test Ref: NRC1190 Test  Date: 07-08-1991 

DETAILS OF MATERIAL TESTED 

Sponsor : Nat iona l  Research Ccruncil o f  Canada 

Mate r ia l :  3 /2 '  F o i l  Covered Foam 91 

Date Received: 5 /01/1991 

DETAILS OF TEST PROCEDURE USED 

Heat F lux  
50 

: 2.5A kW/mz 
O r i f i c e C o n s t a n t  : 0.042183 
Heater O r i e n t a t i o n  I H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0°C 
Specimen Thickness: 0.040000m 

TEST RESULTS 

I n i t i a l  Mass I 12.8 g 
F i n a l  Mass : 12.3 g 
MBSS Los t  1 ' 0.05 kg/mz 
I p n i t i o n  Time : 0 s 
Flameout Time : 605 s 

Nominal Flow : 24.0 l / s  
Heat per U n i t  Hole : 13.10000 kJ/gO, 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Condi t ions : 50.0 RH @ 28.BoC 
Specimen Area : 0.010000 mz 

Time o f  Peak RHR : 295 s 
Peak RHR 7.1 kW/mz 
Peak Mass Loss 0.97 g/s*mz 
Peak E x t i n c t i o n  Area: 0.00 mz/kg 
T o t a l  Heat Released : 1.96 MJ/mZ 

Summary Data From I g n i t i o n  

Test  Mean 60s 180s 30Cls 

Heat Release kW/mz 3.27 1.06 1.84 2.85 
Mass Loss Rate g/s*mZ 0.05 0.00 0.02 0.05 
Heat o f  Combustion MJlkg 1.67 0.00 96.38 52.48 
Spec i f i c  Ext. Area m>/kg 0.00 0.00 0.00 0.00 

a r  on Diox ide E k ka/kg 0.00000 0.00000 0.00000 0.00000 
ar on Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBBERVATIONS AND COMMENTS 

Uneventfu l  as usua l ,  the top swel led up s l i g h t l y .  

f r c t e d  by i Onno Robert 
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CONE CALORIMETER DATA SUMMARY SHEET 

YEARRECEIVED: 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWIm2) : 

FILE: 06CHP222.XLS Page 1 

AVG. 

27 

UNITS 

(DIMIY) 
(Deg C) 

MAX 
DEV 96 

3 

DETAILS 
OF TEST 

46 47 44 46 3 Initial Mass 

AKK0032 
6/25/92 

26 

AKK0020 
6/17/92 

28 

Test Reference 
Date Tested 
Temperature 

(g) 

AKK0026 
611 7/92 

28 



CONE CALOIUMETER DATA SUMMARY SHEET 

YEAR RECEIVED : 
GRID I FRAME I NEITHER: 
FLUX LEVEL (kWlm2) : 

FILE: 06CHP522.Xl.S Page 1 



SUMMARY TEST REPORT 

Cona Cnlorimrtcr 

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

DETAILS OF MATERIAL TESTED 

Sponsor : National Researeh Council a f  Canada 

Material: li4' Chipboard 92 

Date Received: 05-23-1992 

B E T A l L I  OF TEST PRDCEDURE USED 

Heat Flux : 50.0 kW/mz 
Orifice Constant : 0.048850 
Heater Orientation : Horizontal 
Grid Used I N 

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

TEST RESULTS 

Initial Mass : 46.5 g 
Final Mass 0.0 g 
Mass Lost 4.65 kg/mz 
Ignition Time : 19 s 
Flameout Time: 374s 

Nominal Flow : 24.1 I/.- 
Heat per Unit Mole : 13.10000 kJ/gO, 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 0.0 RH @ 26.0DC 
Specimen Area : 0.010000 mz 

Time of Peak RHR 250 s 
Peak RHR 243.7 kWimz 
Peak Mass Loss : 786.26 gis*mz 
Peak Extinction Area: 113.15 m2/kg 
Total Heat Released : 46.80 MJ/mz 

Summary Data From I~nition 

Test Mean 605 1 EOS 3005 

Heat Reiease i:W/m2 133.70 162.73 17- -d. 53 146.67 
Kass Loss Rate g/5xm2 72.55 12.67 117.51 70.51 
Heat o f  Combustion MJ/kg 4.66 22-15 1. 1 1  ?.fib 
Speciiic Ext. Area wl/i:g 39.36 95.21 75.21 45.13 

Ca~bon Dioxide I: g / i: g if, O!)(8,2(1 2 .  0(i00(1 <I. <100<10 8 .  OOilDif 
Carbrsn Monoxid~ kg/i;g 3 <  0.00000 13.000DCl 0.00000 

BBGERVATIONS AND COMMENTS 

the material rose above the frame slightly 
. .  . 

this test was o . k . ,  the 02 values werE ~ . i r i g n ;  

Tested b y  : Dnne Robert  
Officer : K i m  Andre+ 
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Tes t  Ref: AKK0014 

SUMMARY T E S T  R E P O R T  

Cone Calorimeter 

DETAILS OF MATERIAL TESTED 

Sponsor : N a t i o n a l  Research Counc i l  o f  Canada 

Ma te r i a l :  I / ? '  Chipboard 92 

Date Received: 05-23-1992 

DETAILS OF TEST PROCEDURE USED 

Heat F l u x  : 50.0 I:W/SZ 
O r i f i c e  Constant : 0.04EB50 
Heater O r i e n t a t i o n  : H o r i z o n t a i  
G r i d  Used : N 

C o n d i t i o n i n g  I 50.0 RH @ 24.0°C 
Specimen Thickness: 0.006000m 

TEST RESULTS 

I n i t i a l  Bass : 42.2 g 
F i n a l  Mass : 7.9 g 
Mass L o s t  : 3.43 iig/mz 
I g n i t i o n  Time : 13 s 
Flameout Time : 414 s 

Tes t  Date: 06-17-1992 

Nominal Flow : 24.1 1 / 5  
Heat per U n i t  Mole : 13.10000 kJ/g02 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tent  Cond i t i ons  : 0.0 RH @ 27.t0C 
Specimen Area : 0.010000 m2 

Time of Peak RHR 205 s 
Peak RHR 214.4 I iW/m2 
Peak Mass Loss 17.31 g/s*m2 
Peak E x t i n c t i o n  Area: 165.30 m'/kg 
T o t a l  Heat Released : 45.53 M2/m2 

Bummary Data From I g n i t i o n  

Tes t  Mean 60s 180s 300s 

Heat Release L:U/mZ 115.28 165.56 146.21 13b.72 
Mass Loss Rate g/s*m2 11.41 12.63 11.e5 10.58 
Heat o f  Combustion MJ/kg 12.05 12.39 12.00 12.81 
S p e c i f i c  Ext.  Area m.?/kg B8.0t. 94.18 115.01 114.82 
Carbon D i o x i d e  kg l kg  0.00000 0. 00000 O.OC1000 0.00oC!(l 
Carbon Nanaxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Tes t  seemed t o  be f i n e .  
02 conc seems t o  be working. 
Unevent fu i .  

Tested by : Onno Robert  
O f f i c e r  : K i m  Andrew 
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SUMMARY TEST REPORT 

Tes t  Ref: AKG0017 

C o n e  Calorimrtsr 

Tes t  Date: 66-17-1992 

DETAILS OF MATERIAL TESTED 

Sponsor : Na t i ona l  Research Counc i l  o f  Canada 

M a t e r i a l :  1 / 4 '  Chipboard 92 

Date Received: 05-23-1992 

DETAILS DF TEST PROCEDURE USED 

Heat F lux  : 50.0 kW/m2 
O r i f i c e  Constant : 0.048641 
Heater O r i e n t a t i o n  : H o r i z o n t a l  
G r i d  Used : N 

Cond i t i on ing  : 50.0 RH @ 24.0DC 
Specimen Thickness: 0.006000r 

,.IC!.S : 46.7 g 
F i n a l  Nass D 

.? : 3.79 kg/m2 
I g n i t i o n  Time : 14 s 
Flameout Time : 415 s 

Nominal Flow : 24.1 11s 
Heat per U n i t  Mole : 13.10000 kJ/g02 
Spark I g n i t o r  Used : Y 
Frame Used : Y 

Tes t  Cond i t i ons  : 
-,.s=lnen Area : 0.01000O mx 

i ; s . i  irf +eL.?~ ?:k: 

Peak RHR 235.2 kW!m2 
Peak Mass Loss 18.70 g/s*m2 
Peak E x t i n c t i o n  Area: 194.12 m2/kg 
T o t a l  Heat Released : 49.02 MJ/m2 

Summary Data From I g n i t i o n  

Tes t  Mean . 60s 1805 300s 

Heat Release kW/mz 122.56 lb4.61 144.17 147.93 
Mass Loss Rate g/sXmz 12.30 13.08 11.90 11.68 
Heat o f  Combustion MJlkg 12.11 11.91 11.79 12.56 
S p e c i f i c  Ext.  Area mi!kg 84.85 105.25 109.47 110.77 
Carbon D iox ide  kg l kg  0.00000 0.00000 0.00000 0.00000 
Carbon Monoxide kg!kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATIONS AND COMMENTS 

Tes t  seemed t o  be f i n e .  
02 conc seems t o  be working. 
Sample r o s e  above t h e  frame 

Tested by  I Onno Robert  
O f f i c e r  : Kim Andrew 
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Test Ref: AEK0020 

BUMMARY TEST REPORT 

 con^ Calorimerar 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/4' Chipboard 92 

Date Received: 05-25-1992 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 kwimz 
Orifice Constant r 0.048041 
Herter Drientation : Hariznntal 
Grid Used : N 

Test Date: 06-17-1992 

Nominal Flow : 24.1 lis 
Heat per Unit Mole : 13.10000 k J i g 0 ,  
Spark Ignitor Used : .. 
C ~ ~ C E  2:- 

. . .< . . . :ha{; 4 
Final Mass : 11.0 g 
Mass Lost : 3.50 kg/$ 
Iunition Time : 84 s 
Flameout Time : 600 5 

Time of Peak RHR 340 s 
Peak RHR 143.7 kW/m2 
Peak Mass Loss 11.45 g!s*m2 
Peak Extinction Area: 102.20 m2/kg 
Total Heat Released : 43.64 MJ!mZ 

Summary Date From Ignition 

Test Mean b0S 1 80s 300s 

Heat Release kW/mz 84.74 130.34 1102.21 108.70 
Mass Loss Rate g/s*m2 7.87 9.97 8.06 8.72 
Heat o f  Cnmbustion NJ!kg 11.88 12.37 12.41 12.32 
Specific Ext. Area m3/kg 37.00 40.14 32.17 50.62 
Carbon Dioxide kg/kg <I. 00000 0.00000 0. 00000 0.00000 
Carban Monoxide k g i k g  0.00000 0.00000 0.00000 0.00000 

OBSERVATIDNS AND COMMENTS 

Ignition time quite fast. 

Tested by : Onno Eobert 
Officer : K i m  Andrew 
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SUMMARY TEST REPORT 

C o n c  C a l o r i m e t e r  

Test Ref: AKK002b 

DETAILS OF MATERlAL TESTED 

Sponsor : National Research Council of Canada 

Material: 114' Chipboard 92 

Date Received: 05-22-1992 

DLfAfLb OF TBlf PROCEDURE USED 

Heat Flux : 25.0 k W i m  
: 5. :><..sfi41 

H e a t e r  Or xt:~::;. ..:K ... 
> : N 

Conditioning : 50.0 RH @ 24.0% 
Specimen Thickness: O.006000m 

TEST RESULTS 

Initial Mass r 46.6 g 
Final Mass : 9.9 g 
Mass Lost 3.67 kglmz 
Ignition Time : 811 s 
Flameout Time : 71n s 

Test Date: 06-17-1992 

, .  . - i Flow . 2 ' ' : I  . ,  . 

-ie~T ser . . i 

:,park Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 0.0 FH @ 27.5OC 
Specimen Area : 0.010000 m2 

Time of Peak RHR : 345 s 
Peak RHR 12b.7 kW/mX 
Peak Mass Loss 11.41 gls*m= 
Peak Extinction Area: 95.05 allkg 
Total Heat Released : 39.91 H J / m X  

Summary Data From Ignition 

Test Mean 60s lR0S 300s 

Heat Release kW/m2 63.85 110.01 84. b3 94.63 
Mass Loss Rate g I s*m2 7.50 9.67 7.88 8.70 
Heat of C~ombustian MJlkg 9.91 10.74 10.48 10.73 
Specific Ex:. Area m?/kg 31.97 39.47 ~ i .  24 52.52 -7 

Carbon Dioxide @/kg 0.00090 0.00090 0.00000 0.00000 
Carbon Monoxide kg!kg 0. 00000 0.00000 0.00000 0.00000 

BBBERVATIONS AND COMMENTS 

The frame di d  not rise, but the sample d i d  slightly 
towards the end of the test. 

Tested b y  : Onna Rohert 
Officer : tiim Andrew 2 .  
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B U M M A R Y  TEST REPORT 

C e n a  Calorimeter 

Test Date: 06-25-1982 

DETAILS OF MATERIAL TESTED 

Sponsor : National Research Council of Canada 

Material: 1/4' Chipboard 92 

DETAILS OF TEST PROCEDURE USED 

Heat Flux : 25.0 kW/m2 
Ort4ice Constant r 0.047799 
Heater Orientation : Horizontal 
Brid Used : N 

Conditioning I 50.0 RH @ 24.0°C 
Bpmcimen Thickness: 0.006000m 

TEST RESULTS 

Initial Mass r 44.3 g 
Final Mass : 9.5 g 
Mass Lost : 3.48 kg/mz 
Ignition Time : 100 5 
FlameoutTime : 684 5 

Nominal Flow : 24.1 l/s 
Heat per Unit Mole : 13.10000 kJ/gOx 
Spark Ignitor Used : Y 
Frame Used : Y 

Test Conditions : 0.0 RH @ 20.4~C 
Specimen Area : 0.010000 m" 

Time of Peak RHR 115 5 

Peak RHR 148.3 kW/mx 
Peak Mass Loss 11.63 g/s*mx 
Peak Extinction Area: 98.02 m2/kg 
Total Heat Released : 43.55 MJ/mZ 

Summary Data From Ignition 

Test Mean 61)s 180s 300s 

Heat Release kW/m2 75.74 127.20 100.48 107.81 
Mass Lfiss Rate g/s*m2 7.55 9. 58 8.09 8.69 
Heat of Cambustinn KJlkg 10.85 12.23 11.99 12.19 
S p e c i f i c  E x t .  Area &>/kg 31.51 52.84 39.35 56.92 
Carbon Dioxide kglkg 0.00000 0,00000 0.00000 0.00000 
Carbon Monoxide kg/kg 0.00000 0.00000 0.00000 0.00000 

OBSERVATION6 AND COMMENTS 

Uneventful. 
This test is taped 
Material rose slightly 

Tested by : Onno Robert 
0ffic.r I K i m  Andrew 
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