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NOTICE 

This report is an internal Forintek Canada Corp. ("Forintek") document, for 
release only by permission of Forintek. This distribution does not constitute 
publication. The report is not to be copied for, or circulated to, persons or 
parties other than those agreed to by Forintek. Also, this report is not to be 
cited, in whole or in part, unless prior permission is secured from Forintek. 

Neither Forintek, nor its members, nor any other persons acting on its behalf, 
make any warranty, express or implied, or assume any legal responsibility or 
liability for the completeness of any informatioii, apparatus, product or process 
disclosed, or represent that the use of the disclosed information would not 
infringe upon privately owned rights. Any reference in this report to any 
specific commercial product, process or service by tradename, trademark, 
manufacturer or otherwise does not necessarily constitute or imply its 
endorsement by Forintek or any of its members. 





SUMMARY 

To retain access to European markets all green softwood lumber except cedar 
will have to be heat treated to a core temperature of 56°C. To reduce 
processing costs it may be possible to use thinner strips between rows of lumber 
than used in kiln drying, so that packages could be shipped with strips in place. 
This would eliminate unstickering and repackaging after treatment. To determine 
the effect of strip thickness on heating time, laboratory scale runs using 63 mm 
green hem-fir were compared using stickers 3, 6, 9.5 and 19 mm in thickness. 
Heating times increased as sticker thickness decreased. The 3 mm stickers 
produce too great a resistance to air flow and are not recommended. An increase 
in heating time of only 25 percent was found with 6 mm stickers compared to the 
standard 19 mm stickers. Further mill scale evaluation would determine if the 
costs associated with longer heating times with 6 mm stickers would be offset by 
the savings resulting from increased volume per kiln charge, reduced handling 
and repackaging costs. 
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1.0 OBJECTIVE 

To develop the relationship between sticker size and heating time for green 
lumber using sticker thicknesses between 3 and 19 mm. 

2.0 BACKGROUND 

As of June 1, 1993 the European Community (EC) will require heat treatment for 
all unseasoned softwood lumber shipments from Canada, with the exception of 
cedar (Thuja spp.). Based on biological work conducted by Forintek, the EC has 
ruled that lumber heat treated (pasteurized) to a core temperature of 56 °C for 30 
minutes is free of living pinewood nematodes and the vector sawyer beetle. 

Among areas of concern regarding successful implementation of heat treatment 
by sawmills is the minimization of production costs, including the additional 
costs that will be incurred in the preparation and handling of loads for 
pasteurization and subsequent shipment. 

All laboratory tests and industrial demonstrations of pasteurization to date have 
been conducted with green lumber stripped with stickers of the same thickness 
( » 19 mm) as used for kiln drying. If commercially implemented in this way 
lumber packages would be assembled either by hand placement of stickers or by 
processing through an automatic sticker placement machine, heat treated in a 
pasteurization chamber, and unstickered and repackaged for shipment. 

If pasteurization could be accomplished using significantly thinner stickers, for 
example veneer strips, benefits to be gained include (a) increased volumes of 
green lumber can be placed in a chamber thereby reducing the number of 
pasteurization runs required, and (b) pasteurized lumber packages could be 
shipped with the thin stickers in place thereby eliminating the handling costs of 
removing stickers after treatment and reassembly of packages for transit. An 
additional advantage would be that pasteurized packages would be readily 
identifiable. 



Conversely, reduced sticker size may cause significant reduction in heat transfer 
rates resulting in increased pasteurization times and treatment costs. 

This laboratory-scale study was designed to compare the effect of different 
sticker thicknesses on the heating time of green lumber. 
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4.0 MATERIALS AND METHODS 

The lumber used in this investigation was 63 x 152 mm x 4.88 m rough, green 
hem-fir. Each of 60 full length pieces was cross-cut to produce four 0.9 m-long 
test boards with 25 mm-long moisture content and specific gravity sections sawn 
adjacent to each end. Four packages of 60 matched test boards, one from each 
of the original 4.88 m lengths, were assembled each with a different sticker 
thickness namely, 3, 6, 9.5 and 19 mm. The test boards were arranged as 10 
rows high with 6 boards per row resulting in an air flow passage of 0.91 m in 
length through the package. 

A copper-constantan thermocouple was inserted at mid length and to the 
geometric centre of each test board. Four pasteurization runs were conducted in 
a small laboratory kiln which was heated to 86°C with maximum humidity to 
eliminate or minimize drying. Air flow direction and fan speed was constant 
throughout all runs. Since package height decreased with the thinner stickers, a 
baffle was positioned to close the gap between the top of each package and the 
kiln fan deck. Average air flow exiting the sticker spaces was determined for 
each sticker thickness. 

Wood core temperatures were recorded during each run which was terminated 
when the last of the 60 test boards reached 56°C. 



5.0 RESULTS AND DISCUSSION 

Table 1 presents for each of the sticker thicknesses the heating time to 56°C 
(T56) for the fastest and slowest boards, together with moisture content and 
specific gravity for each of those. Sticker size had almost no effect on heating 
time for the fastest board in each run, however, since pasteurization 
requirements are based on the slowest board this finding is of no practical 
consequence. Sticker thickness had a noticeable effect on heating time for the 
slowest boards. As had been anticipated, the 3 mm stickers resulted in the 
longest T56 and for a commercial application where package width and therefore 
length of air passage could be 5 m or more compared to 0.9 m, this thickness 
would likely not be practical. 

As found in an earlier study' using eight species and species groups, the slowest 
T56 was found in boards of higher moisture content and specific gravity. 

Figures 1 to 4 present the heating rates for the four runs, together with kiln 
temperature and air velocity. Air velocity increased slightly as sticker thickness 
decreased from 19 to 6 mm but showed a marked decrease through 3 mm sticker 
spaces. This was likely due to the resistance to air flow through the narrow 
space and would have been accentuated by lumber surface roughness. 

The T56 for lumber separated by 6 mm stickers was about 25% longer than for 
lumber with 19 mm stickers. For pasteurization (T56 plus 30 min.) the 
corresponding increase in time would be 18%. 

In the earlier study using industrial-size packages pasteurization time for 76 mm 
hem-fir lumber was 3.2 h. An increase of 25% in T56 would represent an 
additional 0.7 h resulting in an increase in pasteurization time from 3.2 to 3.9 h. 

' Task Force on Pasteurization of Softwood Lumber, 1991. The Use of 
Heat Treatment in the Eradication of the Pinewood Nematode and its 
Vectors in Softwood Lumber. 



6.0 CONCLUSIONS AND RECOMMENDATIONS 

This study has demonstrated that stickers for separating rows of green lumber in 
a pasteurization chamber can be thinner than those used for kiln drying, although 
treatment times are longer. Further work using 3 mm stickers is not warranted 
due to the significant resistance to air flow that results. Compared to 19 mm 
stickers, 6 mm stickers resulted in an increase of pasteurization time of about 18 
percent. This should be considered to be a promising result since in a 
commercial scale chamber this increase would be at least partially offset by 
increased capacity and reduced handling and repackaging cost. A larger scale 
test of 6 mm stickers in 5 m-wide packages in an industrial chamber, should be 
considered. 

Fastest and Slowest Heating Times to 56°C, Moisture Contents and 
Specific Gravities of 63 mm - thick Hem-Fir with Sticker Thicknesses of 

19, 9.5, 6 and 3 mm. 

Table 1 

Sticker Thicknesses T56 min. Moisture Content Specific Gravity 
mm 

Fastest 19 
9.5 
6 
3 

45 
47 
46 
48 

54.2 
53.1 
54.5 
68.3 

0.35 
0.36 
0.34 
0.39 

Slowest 19 
9.5 
6 
3 

66 
71 
83 

102 

78.1 
74.9 

111.3 
83.9 

0.50 
0.43 
0.41 
0.40 










