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Summary 

Recently, measured flame spread indices on commercial wood species tested per 

ASTM E84 were found to be lower than previously published data. One reason for this 

may be that the hygrothermal conditioning of the red oak calibrant required by the test 

standards for measuring flame spread was changed between 1973 and 1981. This 

paper examines how much variability there is in the moisture content of commercially 

important wood species at 50% relative humidity by collecting water vapor sorption 

isotherms. Additionally, the effect of moisture content on the flame spread was 

evaluated after conducting 14 tests with eastern white pine in accordance with 

CAN/ULC‐S102 and four in accordance with ASTM E84 at four commercial test labo-

ratories. For the sorption isotherms, it was found that the moisture contents at 50% 

relative humidity ranged from 6.8% to 11.4% moisture content and depended on the 

species and whether the specimens had been conditioned in absorption or desorption. 

The flame spread indices, as measured as different laboratories, also varied from 37% 

at 10.4% reported moisture content to 200% at 6.5% reported moisture content. 

The findings suggest that the wood moisture content and conditioning requirements 

of the standards are important test variables that affect the flame spread results. 
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1 | INTRODUCTION  

Two test methods are used in North America to determine the surface 

flammability characteristics of interior finish materials/products: 

CAN/ULC‐S102 Standard Method of Test for Surface Burning Character-

istics of Building Materials and Assemblies used to regulate products in 

Canada and ASTM E84 Standard Test Methods for Surface Burning 

Characteristics of Building Materials used to regulate products in the 

United States.1,2 The two standards are similar, placing materials in a 

7.6‐m‐long tunnel that has gas burners at one end, which produce a 

steady heat release rate, and a fan to provide a known air flow. During 
- - - - - - - - - - - - - - - - - - - - - - - - - -

work and is in the public domain i
the test, the flame propagates along the surface of the material. Win-

dows along the tunnel allow the flame front to be measured as a func-

tion of time. The area under the flame‐spread‐distance‐versus‐time 

curve is used to calculate the flame spread index. The flame spread 

is calibrated so that the flame spread of cement board is 0 and so that 

the flame reaches the end of the tunnel in 5.5 minutes for red oak 

flooring conditioned to 7% moisture content (MC—calculated as 

mwater/mwood). Table 1 provides a summary of the conditioning 

requirements for each standard. All tested materials are compared 

with the two reference materials, and the results provide what is 

termed the flame spread index (FSI). While the test methods are 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

n the USA. 
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TABLE 1 Summary of conditioning requirements in CAN/ULC‐S102 and ASTM E84 

Standard Material Requirement Comment 

CAN/ULC‐S102 Red oak calibrant Moisture content of 7% (±1%) determined using A range of 6% to 8% MC is permitted, and there is no 

oven‐dry method requirement to condition to equilibrium; therefore, 

moisture gradients can be present in the wood. 

Test sample Conditioned to constant mass at 23 ± 2.8 °C and 

50 ± 5% RH. Constant mass is defined as <1% 

Equilibrium moisture content (EMC) at 23°C and 50% 

RH is approximately 9.2% for wood.3 

change in 72 h 

ASTM E84 Red oak calibrant Moisture content of 7% (±0.5%) A range of 6.5% to 7.5% MC is permitted, and there is 

no requirement to condition to equilibrium; 

therefore, moisture gradients can be present in the 

wood. 

Test sample Conditioned to constant mass at 23 ± 2.8°C and Same temperature and relative humidity as CAN/ 

50 ± 5% RH ULC‐S102. However, “constant mass” is not 
defined. 
similar, the constant used in the equation to calculate flame spread 

index in ULC‐S102 results in a 9% greater FSI value for a given area 

under the flame‐spread‐distance‐versus‐time curve when compared 

with the ASTM E84 FSI calculation method. It should be noted that 

the terminology between the standards does vary with the results 

being referred to as flame spread index in ASTM E84. CAN/ULC‐

S102 refers to the results from an individual test as the flame spread 

value (FSV) and a flame spread rating (FSR) when three tests are aver-

aged. Here, for simplification, the term “flame spread index” is used. 

At the vent end of the tunnel, a photoelectric device measures the 

opacity (density) of the smoke. This provides an indication of the 

amount of smoke released from the burning material. Similar to the 

calibration of the flame spread index, the smoke‐developed classifica-

tion is calibrated so that the inorganic reinforced cement board pro-

vides a classification of zero and red oak provides a classification of 

100. All tested materials are compared with these two reference 

materials, and the results of the tests provide what is termed the 

smoke‐developed index (SDI). 

The MC of the material will affect the flame spread index; water 

within the wood near the exposed surface needs to be heated and then 

vaporized prior to wood combustion. Therefore, all other things equal, 

wood at a higher MC will require more energy input to reach combus-

tion temperature and the flame spread index will be lower. Prior to 

1973, ASTM E84 did not have a specified MC for the red oak calibration 

material or the test material, but rather stated that both materials be 

equilibrated in an environment at 21°C (70°F) and between 35% and 

40% relative humidity (RH). By 1981, the standard had changed so that 

the red oak material was required to be equilibrated to a MC target 

(currently 7%), whereas the test material is not tested at a specific 

MC but is rather conditioned at 23°C (73°F) and 50% RH ± 5% RH. 

Because of this change, using the current method, the flame spread 

index of red oak as a test sample will likely be less than that determined 

during calibration since the wood MC of the test sample material will 

likely be greater than that of the calibration material. Furthermore, 

the interspecies variation in the hygroscopicity of wood will affect its 

MC in the test and, therefore, its flame spread index. 

The relationship between the RH and the wood MC at a given 

temperature is referred to as the sorption isotherm.3 Different wood 
species have a wide range of sorption properties; for example, Spalt 

reported a 22% difference in MC between basswood (Tilia sp) and white 

spruce (Picea sp) at 61% RH.4 In addition to interspecies variation, sorp-

tion isotherms are also path dependent.5-9 When wood is moved from 

a lower to higher RH (absorption), its equilibrium MC is less than if it were 

moved to the same RH but from a higher RH (desorption). Typically, two 

sorption isotherms are presented for wood: the “absorption isotherm” 

where the wood is equilibrated at higher RH from an oven‐dry state 

and the “desorption isotherm” where the wood is equilibrated at lower 

RH from a wet initial state.10-21 Although desorption isotherms are 

commonly plotted starting at an RH of 90% or 95%, true desorption 

isotherms need to be collected from a fully water‐saturated state.22 

The absorption and desorption isotherms represent boundary MCs; if 

the RH is first increased, then decreased and then increased again, the 

actual MC will fall somewhere in between the two boundary isotherms.6 

The fact that the sorption isotherms are both species dependent 

and hysteretic has implications for flame spread testing. Both 

CAN/ULC‐S102 and ASTM E84 specify only the RH at which the 

specimens must be conditioned and not the actual MC. For wood, 

the result is that, in addition to the inherent variation in flame spread 

index between species, there will be an additional moisture effect 

because the samples will be tested at different MCs. Furthermore, 

the flame spread as measured by the two standard tests will also 

depend upon the previous conditioning/environmental history of the 

material. Lower flame spread indices will be obtained if the samples 

are placed in the conditioning chamber at a higher MC than targeted, 

as would be typical of kiln‐dried lumber that commonly is dried to a 

target of 19%, to equilibrating at 50% RH. 

In addition to inherent differences in the equilibrium MC caused by 

differences in species and conditioning, moisture variation between 

samples can also be caused by improper or incomplete conditioning. 

Even for small samples on the order of 20 mg, it takes many days 

for wood samples to reach true equilibrium after a change in RH.23 

Scaling upwards, the samples used in flame spread testing would 

require much longer to condition (eg, months) when they are a wood 

product. For ASTM E84, the samples are required to be conditioned 

to “constant mass,” but there are no details given on the tolerance 

used to describe constant mass. While the CAN/ULC‐S102 gives a 
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tolerance on the equilibrium criterion, “less than 1% change in total 

mass over 72 hours,” this is greater than the maximum rate at which 

wood can absorb or desorb moisture at room temperature conditions, 

and so is not very useful for wood products. Guidance can be taken 

from ASTM D4933 Standard Guide for Moisture Conditioning of Wood 

and Wood‐Based Materials, which states that the typical conditioning 

time required for 20‐mm‐thick solid wood specimen, initially at equi-

librium at 50% RH and 20°C and exposed to 90% RH at 20°C, 

resulting in a MC increase from approximately 10% to 20%, would 

be approximately 60 days. As a rule of thumb, required conditioning 

time is proportional to the square of thickness.24 Given the lack of 

details and rigor on the conditioning requirements within the standard 

for flame spread testing, the result is that in practicality, wood is not 

likely conditioned to true equilibrium, and therefore, the material will 

likely have a gradient in MC within its cross section. The gradient 

may be increasing or decreasing from the surface toward the middle 

of the material depending on whether the wood is decreasing or 

increasing in MC, respectively. 

Moisture gradients affect both the flame spread and the reported 

test MC. Most fire test laboratories use handheld moisture meters to 

measure the MC.25 These measurements rely on the relationship 

between conductivity and wood MC to estimate the wood MC. A gra-

dient in MC of the wood over the depth at which the pins are inserted 

will result in a nonuniform electric field and bias the measurements, 

since more current can flow through the areas with higher MC. Thus, 

the resulting measurement is a value closer to the highest value of the 

gradient with which the pins are in contact. Similarly, using the oven‐

dry method results in an overall average MC that may be misleading 

depending on the steepness of the initial gradient in the MC within 

the sample before being oven dried. 

The goal of this work was to quantify the differences in wood MC 

across five commercially important wood species. Sorption isotherms 

were collected in both absorption and desorption to give both inter-

species variation and intraspecies variation based upon previous con-

ditioning. Additionally, to better define the relationship between MC 

and flame spread indices, test results from 18 flame spread tests from 

four different commercial fire test laboratories were evaluated as a 

function of MC. 
FIGURE 1 Samples used to collect the 
isotherm while they were being oven‐dried: 
(left, front) redwood, (right, front) eastern 
white pine [Colour figure can be viewed at 
wileyonlinelibrary.com] 

FIGURE 2 Wood samples above saturated 
salt solutions [Colour figure can be viewed at 
wileyonlinelibrary.com] 
2 | MATERIALS  AND  METHODS  

2.1 | Sorption isotherms 

Five different wood species/species groups were examined: red oak 

(Quercus sp), redwood (Sequoia/Sequoiadendron sp), spruce, presum-

ably black spruce (Picea cf. mariana), white pine group, presumably 

eastern white pine (Pinus cf. strobus), and southern yellow pine (Pinus 

sp). The samples were cut so that all oven‐dry samples weighed at 

least 1.45 g (Figure 1). 

Sorption isotherms were collected by conditioning the wood sam-

ples above either saturated salt solutions or by placing them inside a 

conditioning chamber. Six different saturated salt solutions were used: 

LiCl (11.3%), MgCl2 (32.9%), K2CO3 (43.2%), NaBr (58.4%), NaCl 

(75.4%), and KCl (84.7%). All samples were also placed in a condition-

ing chamber at 50% ± 1% RH. In a couple of instances, the samples 

exposed to the LiCl and MgCl2 solutions gave unusually high MCs in 

absorption caused by condensation on the samples. In these cases, 

new samples were dried and then reconditioned to similar relative 

humidities using a conditioning chamber. A total of 10 replicates were 

run for each RH level and sorption direction. 

Samples were run in parallel in both absorption and desorption. 

Absorption samples were first oven‐dried and then placed into a jar 

above one of the saturated salt solutions. Desorption samples were 

first conditioned at 90% RH until equilibrium was reached. Since 

these samples were not fully saturated in vacuum prior to the 

desorption isotherm, this represents a so‐called “scanning” desorption 

isotherm.22 This choice of scanning isotherm (rather than desorption 

from full water saturation) was justified as the goal of the study was 

to examine the range of potential MCs for standard flame spread 

tests where it is unlikely that the samples start from a fully water-

logged state prior to testing. After equilibration at 90% RH, the sam-

ples were then placed above one of the saturated salt solutions 

(Figure 2). 

Equilibrium was determined when successive mass readings taken 

at least 48 hours apart were within 0.5 mg or the mass change 

switched directions. Frequently, the equilibrium criteria for sorption 

measurements are presented as a change in MC as a function of time 

http://wileyonlinelibrary.com
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dM
( ).11,20,23,26 Given that the oven‐dry masses of the samples 
dt 

were greater than or equal to 1.45 g, the equilibrium criterion used 

−1 in this study is equivalent to a 
dM 

≤ 0:12 μgwater g min−1. dr wood dt 
For reference, Glass et al have suggested a minimum dM/dt of 

3 μg g−1 min−1.3 The samples were weighed on a balance with a 

precision of 0.1 mg, and that was recalibrated when a known 100‐g 

weight was off by more than 0.2 mg. 

The sorption models were fit to the so‐called ABC isotherm 

h ¼ Ah2 þ Bh þ C (1) 
m 

where h is the fractional RH, m is the fractional wood MC, and A, B, 

and C are fitting parameters with no physical significance.27 This sorp-

tion model, first used by Zelinka and Glass,10 is mathematically equiv-

alent to several commonly used isotherms derived from 

thermodynamics but whose ability to predict thermodynamic quanti-

ties, such as heat of sorption, is suspect.27,28 

2.2 | Flame spread tests 

All the tests were conducted on 19 mm (nominal 1 in.) thick by 

140 mm (nominal 6 in.) wide eastern white pine shipped to four fire 

test laboratories. The historical flame spread value for eastern white 

pine was 85.29 The boards were sourced from an Ottawa, Ontario, 

area distributer and shipped to each of the fire test laboratories. No 

special instructions were provided to the fire test laboratories with 

respect to conditioning and testing beyond the request to follow the 

respective standard. 

A total of 14 tests were conducted in accordance with CAN/ULC‐

S102 and four tests in accordance with ASTM E84. The testing occurred 

between December 2014 and April 2015. The tests conducted are sum-

marized inTable 3, providing the time in conditioning chamber, measured 

MC prior to each test (and method used to determine MC), and the flame 

spread results. The tests at lab 2 did not fully comply with the test stan-

dard since the room in which the tests were conducted was not condi-

tioned prior to, or during, the tests. The test standard requires the air 

supply to be at 23 ± 3°C and 50 ± 5% RH; however, the test laboratory 

was 12°C with a RH likely significantly higher than 50% RH. This could 

have resulted in lower flame spread values; however, it is difficult to 

quantify to what degree. Additionally, the first test conducted at lab 4 

was completed on eastern white pine that was shipped at the beginning 

of December and left in a nonconditioned area of the laboratory during 

December and January with a very low RH. A week prior to the test, 

the material was placed in the conditioning chamber. 
FIGURE 3 Adsorption and desorption isotherms for the five wood 
species tested. The error bars represent the standard error from five 
replicates 
3 | RESULTS  

3.1 | Sorption isotherms 

Figure 3 shows the absorption and desorption isotherms for the five 

species tested along with the fit from Equation 1. There are both 
interspecies differences between the amounts of water adsorbed 

(hygroscopicity) and differences between the absorption and desorp-

tion isotherms (hysteresis). For a given species, the difference 

between replicates was small; the error bars in Figure 3 are smaller 

than the symbols and thus not readily visible. At 50% RH, the largest 

difference between two replicates from the same species was 0.75% 

MC (southern yellow pine). The fit parameters used to generate the 

isotherms are given in Table 2. These can be used to estimate the 

wood MC for these species for wood at equilibrium with a given RH. 

The interspecies variation in the isotherms can be better observed 

in Figure 4, which shows all of the absorption isotherms on one graph. 

Importantly, the MC at 50% RH varies between 6.8% (redwood) and 

8.1% (black spruce); for reference, the MC of red oak was 7.3%. 

Therefore, even if all samples equilibrated in absorption, there would 

be a 19% difference in MC between species. 

Figure 5 illustrates the hysteresis between absorption and desorp-

tion for each wood species at 50% RH. This is the amount of variation 

that may be possible within a given wood species based upon the prior 

conditioning. There is a 2% to 3% MC difference between the MC 

measured in absorption and desorption across wood species. The 

highest hysteresis was found for black spruce (3.3% MC difference), 

and the smallest was found for eastern white pine (2.3% MC 

https://significance.27
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TABLE 2 Fit parameters (from Equation 1) that describe the 
absorption and desorption isotherms along with their correlation 
coefficient (R2) 

Absorption Desorption 

Species A B C R2 A B C R2 

Red oak −11.95 14.30 2.73 0.95 −8.17 11.15 1.62 0.98 

Redwood −15.53 18.36 2.04 0.95 −8.17 10.92 1.54 0.90 

Black spruce −12.73 15.60 1.53 0.97 −7.28 9.66 1.36 0.98 

Southern −8.73 9.51 4.21 0.88 −9.41 12.16 1.11 0.98 

yellow 

pine 

Eastern −14.78 15.19 2.98 0.94 −10.85 13.25 1.31 0.97 

white pine 

FIGURE 4 Comparison of absorption isotherms for each 
wood species. The solid black line represents the conditioning 
criteria for the ASTM E84 test [Colour figure can be viewed at 
wileyonlinelibrary.com] 

FIGURE 5 Comparison of moisture content for each wood 
species when previously conditioned in absorption and desorption at 
50% relative humidity [Colour figure can be viewed at 
wileyonlinelibrary.com] 
difference). The MC of red oak in desorption was 9.7% MC—nearly 3% 

MC higher than the red oak calibration material. As a percentage of 

the total amount of moisture in the wood, the samples conditioned 

in desorption contained between 32% more water (eastern white 

pine) to 48% more water (redwood) than their absorption 

counterparts. 
3.2 | Flame spread tests 

Table 3 provides the FSR results for each test conducted. The 

CAN/ULC‐S102 test results are plotted in Figure 6 and emphasize 

the potential range for data between laboratories as well as within a 

single laboratory. Since the ASTM E84 test results included only four 

data points from four different test laboratories, it is difficult to draw 

conclusions regarding the relationship between MC and flame spread 

because the variability between test laboratories (resulting from 
differences in calibration, etc) is likely a confounding factor that may 

also have affected the resulting FSI. 
4 | DISCUSSION  

4.1 | Sorption isotherms 

Clear differences in wood moisture can be seen across the wood spe-

cies within the conditioning limits established within ASTM E84. In the 

standard, the flame spread index is compared against a standard of red 

oak that is conditioned to a wood MC of 7 ± 0.5%. Based upon the 

data in Figure 1, the wood MCs for these species that were condi-

tioned at 50% RH varied from 6.8% to 11.4%. Even for the red oak 

sample, the MC varied from 7.3% to 9.7%. These stated differences 

include both differences in how the specimens were conditioned and 

also interspecies variation. Of the two, the method of conditioning 

has the larger impact, and specimens conditioned in desorption had 

higher MCs that were further away from the red oak calibrant that 

was conditioned at 7% MC. 

These differences in MC, both from conditioning as well as inter-

species variation, will affect both the calibration of the test apparatus 

as well as the flame spread measured in the ASTM E84 test. In this 

regard, it is interesting to compare redwood, which has a flame spread 

index of 55 with black spruce that had a flame spread index of 45.30 

Our analysis suggests that redwood will actually be tested at a slightly 

lower MC than the red oak if both samples are conditioned in absorp-

tion. On the other hand, black spruce will have a MC of over 8% no 

matter how the sample is conditioned. It is likely that the low flame 

spread of black spruce can be at least partially attributed to its high 

hygroscopicity. 

The ASTM E84 standard does not specify whether the samples 

must be conditioned in absorption or desorption. Rather, it only 

http://wileyonlinelibrary.com
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TABLE 3 Flame spread test results 

Laboratory Test ID 

Test 

Method 

Moisture Content (Average 

from Handheld Meter) 

Moisture Content 

(Gravimetric) 

Flame Spread 

Index 

Approximate Time in 

Conditioning Chamber 

Lab 1 1a 

2a 

3a 

1b 

S102 

S102 

S102 

E84 

‐
‐
‐
‐

9% 

8% 

8% 

9.7% 

129 

106 

109 

71 

1.5 weeks 

1 week 

Lab 2 1a 

2a 

3a 

1b 

S102 

S102 

S102 

E84 

10.2% 

10.4% 

10.5% 

11.8% 

‐
‐
‐
‐

41 

37 

40 

38 

1.5 weeks 

Lab 3 1b 

1a 

2a 

3a 

E84 

S102 

S102 

S102 

7.3% 

7.8% 

7.2% 

7.0% 

8.3% 

7.7% 

8.7% 

7.8% 

60 

62 

66 

64 

9 weeks 

Lab 4 1a S102 6.4% 7.1% 200 1 week 

2a S102 8.0% 8.1% 82 10 weeks 

3a S102 8.9% 8.4% 74 8.5 weeks 

4a S102 9.0% 8.4% 71 

5a S102 8.7% 8.4% 65 

1b E84 8.8% 8.4% 65 

FIGURE 6 Eastern white pine flame spread (CAN/ULC‐S102) test 
results as a function of moisture content [Colour figure can be 
viewed at wileyonlinelibrary.com] 
specifies that the samples have achieved constant mass, which is not a 

defined term. The method of conditioning affects the wood MC and 

will affect the flame spread. The results suggest that higher MCs, 

obtained from conditioning samples in desorption, will result in lower 

flame spread indices, and in some cases may affect the flame spread 

index of the material. The results of the flame spread tests conducted 

on eastern white pine, discussed in the next section, highlight how 

dramatically small changes in MC can affect the flame spread index. 
FIGURE 7 Eastern white pine flame spread (CAN/ULC‐S102) test 
results from lab 4 as a function of moisture content [Colour figure 
can be viewed at wileyonlinelibrary.com] 
4.2 | Flame spread tests 

The limited test data shows a trend between the MC of eastern white 

pine boards and flame spread indices such that lower MC leads to a 
higher flame spread value. The trend over a larger differential in MC 

is not expected to be linear since, at very high MCs, there is likely little 

change in flame spread causing the trend line to go near vertical at low 

flame spread values. It is difficult to predict what would happen at 

very low MC levels without any test data available. Using the tests 

conducted at lab 4, (Figure 7), a drop in reported MC from 8% to 7% 

results in approximately a doubling of flame spread value from 100 

to 200. This large change also has implications for the calibration of 

the tunnels since the red oak calibrant is permitted to vary within 

1% MC (7 ± 0.5%) in ASTM E84 and 2% MC (7 ± 1%) in CAN/ULC‐

S102. These tolerances are clearly very large in comparison with the 

impact on the test results (Figure 7). 

http://wileyonlinelibrary.com
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In all tests completed, the test specimen material reached “constant 

mass in the conditioning chamber” as required by the test standard. 

The requirements in the CAN/ULC‐S102 standard of not more than 

1% total mass change over 72 hours is inadequate since typical flame 

spread testing samples (2.4 m or longer) will not change more than 

1% during this short a period of time regardless of initial MC. There-

fore, the result is that conditioning to meet the current standards will 

not be sufficient to significantly change the MC of the wood sample. 

This includes the test 1a completed at lab 4 in which the gravimetric 

MC was measured as approximately 7.1%, but where the material 

had dried significantly prior to being placed in the conditioning cham-

ber for a week. Based on this experience, it is clear that the current 

method to determine “constant mass” is not sufficient to ensure con-

sistent results in testing wood products, and the test methods may 

be improved by further specifying the conditioning method, requiring 

MC targets for both the calibration and test materials, or specifying a 

more stringent dM/dt criteria for equilibrium. The lack of a stringent 

dM/dt criteria could have an even higher potential impact on 

pressure‐impregnated treated wood products, which may have rela-

tively higher MCs when delivered to the test laboratory. Further data 

are required before developing more stringent dM/dt criteria. 

Based on the published historic flame spread value of 85 for east-

ern white pine, it would appear that results now are lower than when 

that result was determined, regardless whether that result was based 

on CAN/ULC‐S102 or ASTM E84. This is likely because of the change 

in test methods that lowered the MC requirement of the red oak 

calibrant. Given the relationship presented here on the impact a 

change in MC can have on the flame spread value for wood products, 

it is no surprise that a lowering of the MC requirement for the calibra-

tion deck would have the general effect of lowering the flame spread 

value on any given product tested. 
5 | CONCLUSION  

Sorption isotherms were collected on five commercially important 

wood species. The isotherms revealed that, depending on wood spe-

cies and conditioning method, the MC of the wood conditioned to 

50% RH may be as low as 6.8% MC to as high as 11.4% MC. By far, 

the largest effect was whether the samples were conditioned in 

absorption or desorption. In some cases, samples that were condi-

tioned in desorption contained as much as 48% more moisture than 

the samples conditioned in absorption. These differences in MC will 

greatly affect the flame spread given that a reported MC difference 

of 1% resulted in a doubling of FSR from 100 to 200. These differ-

ences will also affect the calibrant, which is a critical component of 

the CAN/ULC‐S102 and ASTM E84 test methods, since the surface 

flammability of the red oak calibrant determines the index of all prod-

ucts tested using the tunnel. 

In order to draw any quantitative conclusions as to the influence of 

MC on the flame spread index, many more tests would be required at 

a single laboratory in an attempt to avoid introducing additional vari-

ables. However, it is clear that the MC has an impact on the flame 
spread index, and the wood MC is greatly affected by species and con-

ditioning method. The conditioning of test specimens should require 

conditioning to equilibrium, on account of the high degree of sensitiv-

ity of results to the MC. The current equilibrium requirements in the 

CAN/ULC‐S102 and ASTM E84 standard are inadequate and result 

in large variations in the tested MC of wood samples. 
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