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Long Term Goals / Strategies 
• Increase value of research through alliances 
• Maintain or improve process cost competitiveness 

 
Key Objectives 
• Work with the technical committee(s) of CFIA, CLSAB, and representatives from the industry to develop 

new heat treatment options for the Canadian lumber industry. 
• Serve as a technical authority to the above mentioned groups for the interpretation and application of 

research and testing results 
 
Key Actions and Deliverables 

Deliverables 
Expected 

Delivery Date 
Completed Item  

Identify forums where FPInnovations staff can participate effectively to achieve the key 
objectives of this project. June 2009  

Identify technical results from research conducted at FPInnovations or elsewhere than can 
support changes and/or additions to the Canadian heat treatment program for solid wood 
products. 

Ongoing 

Participate in meetings/committees to assist with the interpretation and application of 
research results. Ongoing 

 
Status 
New 
 
Partners 
The Canadian Food Inspection Agency (CFIA) 
The Canadian Lumber Standards Accreditation Board (CLSAB) 
FPInnovations member companies 
 
Rationale and Potential Impact 
FPInnovations-Forintek Division has provided expertise and guidance on heat treatment to the Government of 
Canada, lumber grading associations, and the industry since 1989.  FPInnovations is uniquely positioned to 
provide the experience and scientific credibility needed to identify and develop support for optimal heat 
treament options. It has been proposed that representatives of kiln operators or quality control personnel, CFIA 
representatives, and Grading Association personnel form a committee to work with our scientific experts to 
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develop and demonstrate optimal operating conditions and schedules for high-priority lumber species and 
sizes.  The intent is to allow mills with greater operating capacity to take advantage of their equipment's full 
potential.   
 
This project will provide the means by which FPInnovations staff can participate in these meetings.  
FPInnovations staff will provide support by identifying relevant research results from FPInnovations projects 
as well as work being conducted by other research institutes around the world.  The intent will be to identify 
research results that can support changes or additions to the current HT program in place in Canada.  With 
access to new research and testing results, new chamber operating options will become viable.  This will 
increase the range of products that can be heat treated using “generic” options.  It will also help optimize 
existing and new treatment options to ensure maximum efficiency and productivity.  The impact will be to 
broaden the range of options so that more mills can more readily achieve the HT requirement and potentially 
reduce operating costs over current options. 
 
Proposed Approach 
Technical Committee Formation and Activities 
Both the CLSAB and CFIA were contacted and informed that this project was in place and that we had a 
means and mandate to provide technical support.  It was agreed that some guidelines needed to be put in place 
concerning the procedures for involving FPInnovations staff in technical matters related to the Canadian heat 
treating programs for wood products. 
 
A meeting between the above parties and FPinnovations representatives was held in Ottawa in June.  At that 
meeting an agreement was reached on how FPInnovations can provide technical support and certain specific 
technical items needing short term attention were identified.  With regard to the former the following points 
were listed in the minutes from that meeting: 
 
• FPInnovations: Peter Garrahan will join the Technical Committee as an advisor as needed. 

 
• Role of FPInnovation on this committee:  To guide CFIA and CLSAB on technical issues as an 

independent advisor.  They will be part of the meeting on an ‘as needed’ basis.   
 

• When either CFIA or CLSAB is contacting FPInnovations re: research projects, the other party must be 
notified.  
 

• Scope of involvement for FPInnovations:  Participation on this technical committee and answering 
technical questions on an ongoing basis.   
 

• The need to balance science and practicality to maintain market access and competitiveness was stressed 
by CLSAB.    

 
With regard to short term needs it was agreed that Peter Garrahan would work with CLSAB representatives to 
review proposed changes to the PI-07 document and advise on technical implications of those changes. 
 
Another issue concerning the question of transmission of PWN into treated wood is currently being addressed 
by Canadian authorities (CFS, CFIA, and CLSAB) and FPInnovations has been invited to participate in this 
group to provide current support as well as background on the original science behind the HT program. 
 
A meeting of the Technical Committee was held in Vancouver on August 5.  This meeting included 
representatives of the CFIA and CLSAB, as well as Jean Cook and Peter Garrahan representing 
FPInnovations.  The role of FPInnovations in this Technical Committee was reviewed and agreed to as one of 
the first orders of busnines. 
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One of the key issues discussed at the Technical Committee meeting was a list of items that have been 
proposed as amendments to PI-07.  Each of the proposed amendments was discussed and agreement was 
reached on how to proceed.  In each case, further technical support is required.  FPInnovations has agreed to 
prepare supporting material for each of the proposed amendments.  In some cases, modified approaches were 
suggested that would still meet the original objective but which would be easier to defend from a technical 
standpoint. 
 
One of the objectives of the Technical Committee is to address unique situations that arise in the day-to-day 
application of the HT programs.  It was agreed that FPInnovations would now play an active role in this 
process by responding to questions from the Technical Committee as they arise over the course of the year. 
 
In conjunction with the Technical Committee meeting in Vancouver a second meeting was held to discuss 
current issues on the international scene related to PWN transmission from wood to wood.  This has been 
raised  by some jurisdictions and has implications for the softwood lumber industry with regard to how 
dunnage is handled.  Representatives of CFIA and CFS were present and have agreed to an action plan in this 
area.  FPInnovations (through Jean Cook) will provide technical support to this group. 
 
A meeting is planned with CFIA and CLSAB representatives to review the technical response to the proposed 
changes and agree on the next steps toward implementing those changes in the HT program. Jean Cook will 
provide support to the group involved in risk assessment of transmission of PWN. 
 
Work Completed this Fiscal Year 
 
Proposed Modifications to HT Program (PI-07) 
The CLSAB has proposed several changes to the HT program which they have identified as Options G, H, 
and I.  The intent and objectives of each new option were discussed in meetings held early in the year.  During 
the second and third quarters, FPInnovations prepared a detailed technical response to each of these proposed 
Options.  In each case, the intent was to suggest an approach that would achieve the objectives of each 
modification but in a manner that can be technically supported.  This document has been submitted to CLSAB 
officials for their review and comment.  A copy of the report prepared and submitted to CLSAB officials is 
attached to this report. 
 
The next step in the process will be to meet with all parties to review the proposed changes, the response by 
FPInnovations and agree on the final format for the proposed changes.  At that point, all parties will be in a 
position to develop the wording for the required changes to CFIA document PI-07 (The Technical Heat 
Treatment Guidelines and Operating Conditions Manual).  It is expected that this will take place during the 
first quarter of 2010-11. 
 
Enquiries from CFIA and CLSAB 
FPInnovations staff has provided support to the CFIA, the CLSAB, and Grading Associations on issues related 
to heat treatment of lumber, wood packaging, and firewood.  During the past year several enquiries were dealt 
with originating from the CLSAB concerning issues with regard to implementation of the current HT program.  
In addition we have been liaising with CFIA staff to try to identify procedures for the certification of firewood 
producers.  A number of enquiries originating from CLSAB and Grading Association staff were also 
addressed.  In most cases, these enquiries involved interpretation and application of the current program to 
“non-normal” operating conditions. 
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Heat Treatment of MPB Affected Lumber 
FPInnovations has been heavily involved in certifying mills in Western Canada handling MPB affected 
lumber.  This material presents a unique challenge with regard to drying and heat treatment.  As it result it was 
necessary to review and revise the site-specific procedures for certifying such mills.  FPInnovations staff has 
provided the technical support for the implementation of modified procedures at these mill 
 
Discussion and Conclusions 
A good working relationship has been established with the Heat Treatment Technical Committee and the role 
and scope of FPInnovations involvement clearly identified.  Progress has been achieved with regard to 
proposed changes to help identify new operating procedures and heat treatment options for mills.  
FPInnovations has played a role in clarifying technical concerns with on-going application of the HT program. 
 
Recommendations 
It is recommended that, as intended originally, this project be extended to allow FPInnovations to provide on-
going technical support to the Canadian lumber industry through representation on the Heat Treatment 
Technical Committee. 
 
Publications/Patent 
N/A



 

   
  1   

Discussion and Response to CLSAB New HT Options 
 

November 19, 2009. 
 

“Service Provider – Verification Criteria” 
(Original document date: May 8, 2008, revised January 2009) 

 
Option G 
 
Proposal and Response 
 
It seems that the general intent of Option G is to accommodate mills that can achieve the wet-bulb 
temperature requirements of Options A or E but do not meet the dry-bulb temperature monitoring 
requirements.  The idea put forward by the CLSAB is to compensate for less monitoring by 
increasing the dry-bulb temperature required.  Specifically, the suggested DB temperature 
requirement would be 180° F. 
 
In order to evaluate the effectiveness of an alternate provision, it is necessary to consider the intent 
of the original provision(s).  In this case, the original provision calls for DB temperature monitoring 
every 24-feet along the length of the kiln with sensors no further than 8-feet from either end of the 
kiln.  Although Options A and E are wet-bulb temperature-based, it is not practical to measure wet-
bulb temperature in a wide range of areas in the kiln.  We know from physics and experience in kiln 
operations that if the DB temperature is similar around the kiln, the WB temperature will also be 
similar.  Since DB temperature is easier and cheaper to monitor, it was selected as a way of 
indirectly verifying that the WB temperatures are achieved in all areas of the kiln.  Monitoring DB 
temperature also verifies that the kiln has a good temperature distribution and that all aspects of the 
air circulation and heating system are functioning correctly. 
 
The CLSAB proposal to increase the DB temperature requirement to 180° F at one point in the kiln 
is difficult for us to develop technical support for.  For one thing, we do not have a means of 
quantifying the impact of the extra DB temperature on the overall process.  Secondly, the 
requirement for a higher temperature in one zone of the kiln does not, on its own, address the 
problem of variability in temperature throughout the kiln. 
 
In keeping with the intent of Options A and E and consider the intent of Option G we would like to 
suggest the following modified approach. 
 
1. Rather than developing a new Option G, revise the existing Options A and E to include the 

following. 
2. For kilns that do not meet the DB temperature monitoring requirements for Option A (E) the 

following steps can be implemented: 
i. Have a third party or service provider conduct a verification step to evaluate DB temperature 

variability in the chamber.  This would be similar to conducting a cold-spot test.  The 
objective would be to define the difference in temperature between the point where on-going 
DB temperature monitoring would take place (i.e. the kiln controller DB sensor location) and 
the lowest temperature recorded elsewhere in the kiln.  The difference between these two 
temperatures would then be the “temperature adjustment” applied to the schedule.  For 
example if the “temperature adjustment” is found to be 10° F, then the required DB 
temperature for on-going monitoring requirements would be 10° F higher than the required 
WB temperature specified in Option A (E).  For example, for 2-inch softwood, the final DB 
temperature would have to reach 155° F (145° is the final WB temperature from Option A for 
2 ¼-inch lumber plus the 10° F temperature adjustment). 
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ii. The temperature adjustment would then form part of the operating schedule for future 
charges and all charges would need to have documentation that the WB temperature met the 
requirements specified in the existing Option A and that the DB temperature met the 
requirement specified in part i) above for the adjusted DB temperature. 

iii. DB temperature variations are often the result of some failure in the airflow or kiln heating 
system.  In order to verify that the airflow and kiln heating system are functioning correctly, a 
checklist could be developed at the time of the verification step to identify the critical 
operating elements of the airflow and heating system.  This would have to be specific to each 
mill and could involve various visual and automatic systems.  For example, fan operation 
could either be a visual check that all fans are operating or could be an electronic system 
that reports when individual fans fail.  This checklist would form part of the treatment record 
and would be completed for each charge of lumber.  For most mills this would be fairly 
straight forward and quickly completed.  For some mills, such as steam heated kilns with 
multiple steam traps, this option may not be practical. 

 
Alternate or Additional Provision 
 
The main problem with the DB temperature monitoring requirements of Options A and E is the cost 
of retrofitting/replacing existing controllers.  There are ways to minimize the cost of doing this that 
may be attractive for some mills.  Rather than modifying the control system, it is possible (and 
permissible under the current regulations) to install a stand-alone temperature monitoring system at 
a cost considerably less than retrofitting/replacing the kiln control system.   
 
As shown in the following diagram a 100-ft long kiln would require five dry-bulb sensors to meet the 
monitoring requirements of Option A or E. 
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We have used and recommended the equipment listed below (details on the following page) to 
monitor kiln temperatures.  The equipment and supplies listed below would be sufficient to monitor 
two, double-track kilns of up to 120-ft long.  It is a fairly straight forward process to set up the 
sensors, monitoring, and recording system described here. 
 
Dry-bulb Temperature Monitoring and Recording System 
 
12- channel thermocouple datalogger     $2,083 
1000’ role of 14-gauge T/C wire     $   747 
Supply of connectors      $   100 
Parallel port printer (USB printer with adaptor)   $   500 
         ---------- 
TOTAL         $3,430 
 
The following is from the Cole Parmer catalogue available on-line at www.coleparmer.com 
 
Digi-Sense Thermocouple Scanning Thermometer with 12-Channels - Benchtop  

 
 

 
click to enlarge

  

EW-92000-00 
Digi-Sense® 12 Channel 
Scanning Benchtop 
Thermometer, 115 VAC 
 

 
Qty: 

1
   

 

$2083.81 / each  (CND - import 
fees included)  Available in 5 days. 
 

Product Rating 
  
 (0 Ratings) 
Write a Review

 

 

   
 Store and recall up to 4680 sets of readings with time and date  
 Automatically or manually display, record and output temperature readings 

 Field calibrate each probe separately—achieve accuracies of ±0.1% of 
reading!  

 Bidirectional RS-232 for setup or PC datalogging  

 Graph in real time—use new CD-ROM software (included) 

 Includes a real-time clock, nonvolatile memory, and parallel printer output 

 Search through our large selection of Thermometers!  

 Scan and log up to 12 thermocouple inputs from any combination of J, K, T, 
E, N, B, R, and S thermocouple probes.  

 Thermocouple type is individually selectable per channel.  

 Datalogging feature automatically stores up to 4680 sets of readings.  

 Download readings or stored data to your computer. Link up to 8 units 
together to expand channel capacity.  

 Sequentially captures temperature data, allowing you to monitor and record 
process variations-ideal for statistical process control.  

 Easy-to-use front panel MENU key lets you program datalogging and print 
intervals, scan rate, date and time, temperature scale (degF, degC, K, or 
degR), resolution (0.1 or 1deg), channels displayed, thermocouple type, and 

javascript:openLgimg('9200000.jpg','9200000')�
javascript:addToCart('9200000')�
http://www.coleparmer.com/
javascript:openLgimg('9200000.jpg','9200000')
http://www.coleparmer.com/catalog/reviewwrapper.asp?pageId=9200000
http://www.coleparmer.com/catalog/parametric_search/Temperature_index.asp
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data output parameters.  

 Each channel features HOLD, STORE, MAX and MIN (measur 
When simultaneous monitoring of temperatures during different process steps 
or phases is critical, these new 12-channel scanning thermometers are ideal. 
Wall mount unit is ideal for permanent installation and continuous monitoring 
of your processes. Benchtop unit accepts most any power source giving you 
great flexibility as to where and when it may be used. Both models function as 
a clatalogger-store data in the non-volatile memory and later download to 
your printer or PC. Link both models in series to expand the number of 
channels you can scan. Each of the 12 thermocouple inputs are programmable 

 every four seconds to hourly. to scan from 
Specifications 

Temp 
range 

J: -200 to 1000°C (-392 to 1832°F); K: -250 to 1372°C (-418 
to 2501°F); T: -250 to 400°C (-418 to 752°F); E: -250 to 
1000°C (-418 to 1832°F); N: -250 to 1300°C (-418 to 
2372°F); R: 0 to 1768°C (32 to 3214°F); S: 0 to 1768°C (32 to 
3214°F); B: 200 to 1800° 

Resolution 0.1°/1° selectable up to 999.9°; 1° above 1000°; autorange to 
1° below -150°C 

Accuracy 
J, K, T, E, N: ±0.1% of reading, ±0.5°C (±0.8°F) above -
150°C; ±0.25% of reading, ±1°C (±2°F) below -150°C; R, S, 
B: ±0.1% of reading, ±2°C (±4°F) 

Type Benchtop 

Display 12-character alphanumeric LCD 

Scan rate from 4 seconds/12 channels to 99 minutes 59 seconds/12 
channels 

Dimensions 8-1/2"L x 10-1/2"W x 3-1/2"H 

Power 115 VAC, 10 to 25 VDC, or 7 to 20 VA 
  

 
Option H 
 
Proposal and Response 
 
As described in the CLSAB document, “Option H” is to address situations where the final 
temperature requirements for various existing treatment options are not met.  It was agreed that the 
intent here was not to develop new options for on-going application but to address situations where 
the temperature conditions were not met and there is some question as to whether or not previously 
treated material has met the HT requirement.  Therefore it was agreed that whatever provisions are 
developed would not constitute new treatment options in PI-07.  It was further agreed that the 
procedures developed here may be more suitable for inclusion in the service providers’ quality 
manual. 
 
There are two issues to address when it comes to evaluating a chamber for attainment of the HT 
standard.  The first is temperature variability within the chamber and the second is the impact of 
wood variability on treatment time.  Temperature variability is typically addressed through the “cold 
spot” determination procedure.  Variations in wood properties is typically addressed by specifying a 
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statistically significant sample size and then applying the appropriate statistical analysis.  
Procedures for addressing both of these issues are well defined in the “site specific” chamber 
certification procedure.  This procedure was developed for application by a technical agency and 
was intended for the development of “on-going, site-specific, treatment options”.  In the situation 
being addressed here, the site-specific procedure is not warranted.  Therefore, several alternative 
options to address these issues were raised at the meeting by Peter Garrahan. 
 
It was suggested that a simplified procedure that has been developed for determination of the “cold 
spot” in treatment chambers operating with wood probes could be applied to this situation.  A copy of 
that procedure is listed below and could serve as a basis for discussion on how to address this 
issue. 
 
Excerpt from Wood Probe Testing Protocol – Cold Spot Determination 
 
1.1 Coldest Zone Determination 

1.1.1 Place a temperature sensor in the centre of each zone on one side of the load.  A zone 
is defined as an area 16-feet long on the face of the load by the full height of the load.  
At least one temperature sensor shall be placed near the mid-length of the zone and at 
approximately mid-height of the load.  If the chamber is operated with one-way airflow, 
the sensors shall be placed only on the air entering side.  If the chamber is operated 
with reversing airflow, the sensors shall be placed on both sides of the load but the fans 
must be reversed at regular intervals to allow data to be collected for heated air before 
entering the load. 
 

1.1.2 With the temperature sensors in place and a full load of wood products, the chamber 
shall be run for a typical heat treatment cycle.  Since no heat treatment cycle has been 
defined for the chamber at this point, this will be an approximation based on the time to 
reach the intended heat treatment conditions.  During this period of operation, the 
temperature on the entering side of the load will be monitored and recorded.  An 
analysis of the data will be performed to determine if one zone is consistently lower in 
temperature than all other zones.  This zone will then be designated as the “cold zone” 
within the kiln. 
 

1.1.3 If the chamber is 16-feet or less in width (width is defined as the horizontal direction 
perpendicular to the direction of airflow) a cold zone determination does not need to be 
conducted.  It is considered as a single zone and that single zone is therefore the “cold 
zone”. 

 
1.2 Evaluation of Air Flow 

1.2.1 An anemometer shall be used to measure airflow on the exiting side of the load.  If the 
kiln has one-way airflow, the readings shall be taken only on the exiting side of the 
load.  If the kiln has reversing airflow, readings shall be taken on both sides of the load 
but in each case, the fans shall be run so that the measurements are being taken on 
the air exiting side. 

1.2.2 At least one reading shall be taken near the centre of each 4-ft. high by 16-ft. long area 
on the face of the load. 

1.2.3 All airflow measurements must be 100 fpm or higher in order for the chamber to qualify 
for the wood probe operating procedure. 

1.2.4 The condition of the load, placement of baffles, and manner in which the fans are 
operated must be recorded to ensure they are operated in the same manner for on-
going treatments. 
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1.3 Determination of Cold Spot 
1.3.1 The cold spot is determined by evaluating the airflow measurements obtained in the 

cold zone (as determined by the procedures detailed earlier).  For example if the load is 
12-feet high, there will be at least 3 airflow measurements obtained in the cold zone. 

1.3.2 The “cold spot” will be designated as the 4-ft high by 16-foot long area within the cold 
zone that exhibits the slowest airflow. 

1.3.3 If the chamber is operating with one-way airflow, the cold spot will be located along the 
air exiting side of the load. 

1.3.4 If the chamber has reversing airflow, the  cold spot will be located close to the mid-point 
of air flow across the load.  For example, if the load is 8 bundles or stacks wide the cold 
spot would be in the 4th or 5th bundle or stack in from either side and on the side of 
that bundle that is closest to the mid-width point of the load. 

1.3.5 The cold spot as determined by the above procedure is relevant to all future charges of 
material treated given that there are no modifications or additions to the equipment and 
that the chamber continues to be operated to achieve temperatures similar to those 
achieved during the initial cold spot determination 

 
The second issue identified above is that of wood property variability and its impact on total 
treatment time for a charge of material.  Again, we have recently suggested a procedure on how to 
hand that issue for chambers that are intended to be operated with wood probes.  The following 
sections are taken from the proposed procedures for certifying kilns operating (on and on-going 
basis) with wood temperature probes. 
 
A mathematical model has been developed to predict the internal temperature of wood based on the 
exposure conditions.  The model takes information on the wood properties (thickness, specific 
gravity, and moisture content) and the treatment schedule (dry-bulb temperature, wet-bulb 
temperature, and airflow rate) to predict the time to achieve a specified core temperature.  This 
model has been developed at FPInnovations – Forintek Division.  Two papers have been prepared 
and published in a refereed journal (Journal of Wood Science) outlining the development, testing, 
and validation of the model.  At present we have confidence in applying the model to predict 
treatment times for hardwood and softwood species up to 4-inches thick. 
 
Specific procedures to operate the chamber with a small number of wood temperature probes were 
also developed: 
 
2.1 Selection and Preparation of Samples for Wood Temperature Monitoring 

2.1.1 Samples selected for core temperature monitoring must meet the following criteria. 
2.1.2 The sample(s) must represent the thickest material in the load 
2.1.3 The sample(s) must be hardwood if the load is either all hardwood or a mix of 

hardwood and softwood. 
2.1.4 It is to the operators’ advantage to select samples that are as dry and as light as 

possible (keeping mind the thickness requirement listed above). 
2.1.5 A hole is drilled in each sample and a temperature probe is inserted so that the sensing 

portion of the sensor is recording the temperature at the geometric centre of the cross 
section. 

2.1.6 The wood temperature probe shall be located no closer than 12-inches from the end of 
the piece of wood being monitored.  If the longest piece of wood is less than 24 inches, 
the probe will be located at mid-length. 

1.4 Position of Samples in the Load 
1.4.2 One or more wood temperature probes can be used.  Using multiple probes will result 

in shorter treatment times since the fastest heating sample will be used to determine 
the treatment time. 

1.4.3 The sample(s) with wood temperature probes shall be within the area designated as 
the “cold spot” by the procedures listed above. 
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1.5 Determination of Treatment Schedule and Time 
1.5.1 The operator can operate the chamber on the schedule that best suits their equipment 

limitations, economic constraints, and material scheduling requirements and also 
considering the operating conditions listed in section 2.5. 

1.5.2 The chamber will be operated until the first wood core temperature probe reaches a 
temperature of 56° C.  The time to achieve 56° C will be recorded and used to 
determine the total treatment time.   

1.5.3 Treatment time is determined as follows:  
Total Treatment Time = (Time for fastest sample (in minutes) X Adjustment Factor) + 
30 minutes 

1.5.4 Adjustment factors are taken from the following table.  The following adjustment factors 
are relevant for solid wood and solid wood products up to a maximum thickness of 4 ¼ 
inches originating from Canadian hardwood or softwood species specified in Section 3 
of this document.  The adjustment factors for “Mixed MC” material can be applied 
without any verification of wood  moisture content (MC).  In order to use the adjustment 
factors for “Green Material” a verification of MC must be conducted as described in the 
next section. 

 
 Adjustment Factor (multiplier) For: 

Wood Type Green Material 
(> 30% MC) Mixed MC 

Hardwood 1.97 2.74 
Softwood 3.10 4.01 

 
 
 
 
 
 
 
1.6 Verification of Moisture Content 

1.6.1 In order to apply the adjustment factors for “Green Material” it is necessary that the 
samples chosen for wood core temperature monitoring be verified as being over 30% 
MC. 

1.6.2 An electrical moisture meter (DC-resistance or dielectric type meter) can be used to 
assess the initial MC and to identify samples appropriate for monitoring. 

1.6.3 When using the adjustment factors for green material, it is not necessary that all 
material in the load be over 30% MC, just the samples that are selected for monitoring. 

1.7 Further Operating Conditions 
1.7.1 The adjustment factors listed above are relevant to all schedule conditions  that meet 

or exceed the following.  A dry bulb temperature of no less than  60° C and a wet 
bulb temperature of no less than 40° C. 

1.7.2 Once the first sample has reach 56° C. the chamber must continue to be operated at 
the same or higher dry and wet bulb temperatures until the end of the total treatment 
time. 

1.7.3 Since the adjustment factors are applied against the actual time to reach 56° C in the 
fastest heating sample, there is an advantage in operating the kiln at higher dry and wet 
bulb temperatures.  The previous condition, however, requires that the temperatures 
(DB and WB) exhibited by the chamber at the time the first sample reaches 56° C be 
maintained or surpassed for the remaining portion of the treatment. 

 
 
2 Example of Heat Treatment with Wood Temperature Probes 

 
2.1 As described previously, the first sample to reach 56° C (133° F) will be used to 

determine the total treatment time. 
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2.2 The treatment time for the fastest sample will be multiplied by the appropriate factor 
from the table above and 30 minutes added to determine the total treatment time.  
Consider the following example: 

i. A load of hardwood pallets with the maximum thickness of any piece being 2-
inches. 

ii. The load is considered to be “green” and a moisture meter is used to select 
samples, for wood core temperature monitoring, that are all over 30% MC. 

iii. The chamber is operated with three wood core temperature probes and they 
reach 56° C in 235 minutes, 260 minutes, and 217 minutes. 

iv. Treatment time is determined as follows: 
• (Time for fast sample (in minutes) X Adjustment Factor) + 30 minutes 

v. The table presented above is used to determine that the total treatment time 
will be 457 minutes {(217 x 1.97) + 30 = 457 minutes} 

 
The procedures listed above could be modified to apply to the situations described in the CLSAB 
document under “Option H”. 
 
Option I 
 
Proposal and Response 
 
The intent of this option is to recognize faster treatment times for chambers that are able to operate 
at higher temperatures and can achieve a faster rate of airflow.  There are various ways in which 
“higher-performance” chambers can be evaluated and operated to take advantage of their greater 
capacities. 
 
1. An option that already exists is that these chambers could have “site-specific” schedules 

developed by a third party.  This will inevitably result in the shortest treatment times for the 
material being treated and take full advantage of the equipment capabilities. 

2. As described in the CLSAB document a procedure could be developed for application by the 
Service Provider.  This procedure could be the same as that referred to in No. 1 above, a 
modified version of that procedure, or could even be based around the procedure described in 
Option H above. 
 

A third option would be to develop a new “Generic Schedule” for inclusion in PI-07.  As discussed at 
the meeting, this could be developed as “Option D-2”.  In order to do this, we would need to agree 
on and define the specific operating conditions for this new option.  At that point, FPInnovations 
could suggest a procedure to verify that the proposed schedule could be applied with certainty that 
the HT requirement is being met.  This would likely be done through a combination of reviewing 
existing literature and data and some industrial verification.  The benefit of approaching it this way 
would be a new treatment option with both simplified application and verification procedures. 
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