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1. What is all the fuss about? 
 

1.1. Glossary 

 
Analytical Zone (AZ) – The volume of wood in a pack of timber that is required to contain additive. 
Additive – The active element added to water to create working fluid that is used to treat timber with. 
Concentration – The strength of the main additive in the treating solution as a percentage of weight. 
Loading – The amount of active element, in Kg/m3, to be achieved throughout the Analytical Zone.  
Uptake – The amount of mixed solution taken by a timber charge at the end of a treatment cycle.  
 

1.2. The Basics 

Fluid providers will specify that in order for wood to be considered treated to a particular hazard class 
there needs to be a minimum number of kilograms of additive in the Analytical Zone of a timber pack.   

If the timber being treated is redwood (permeable) then full penetration of sapwood is required and the 
sapwood percentage of the timber is used to calculate the analytical zone directly.  We cover this 
calculation in section 2.1.   

Similarly in section 2.2 we cover how to calculate the analytical zone for non permeable species like 
whitewood. 

The analytical zone of a pack of timber can never be larger than the actual volume of the pack.  It helps 
if we do a do a worked example here.  Don’t worry about the numbers for now we will get into them 
later, but this calculation is important to see early on. 

Achieved Loading (Kg/m3) = Fluid uptake (Kg) * (The concentration of the fluid / 100) 
     The Analytical Zone for the timber(m3) 

Calc 1 – The Achieved Loading Calculation 

So let’s do a worked example. 

Let’s assume we have just treated a charge of 10m3. 
Let’s also assume that the AZ for the timber packs has been calculated to be 2.5m3. 
Assume the fluid concentration is 3% and the treatment charge took 850Litres of fluid.  As the specific 
gravity of a mixed solution is very close to 1, 850Litres of fluid equates to 850Kg of fluid. 

Achieved Loading  =  850 * (3/100) / 2.5 
   =  850 * 0.03 / 2.5 
   = 10.2 Kg/m3 

If the target loading for the wood was 9.6Kg/m3 then congratulations you have a wood load that has 
been treated to its target hazard class. 

This is a really useful equation because it tells you that if you were a fraction low on your achieved 
loading (let’s say it came in at 7.5Kg/m3) what steps could you take to increase the loading on the next 
charge?  The formula tells us that there are only two things we can do. 

1. Treat the wood for longer so that more working fluid is retained by the timber. 
2. Increase the concentration of the active element in the working fluid. 

To summarise then, successful wood treating comes down to getting the right amount of active 
compound into the correctly defined Analytical Zone of the timber.   
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1.3. Fluid comparisons 

 

1.3.1. Based on Loading and IBC costs 

Jumping right in, let’s look at two hypothetical fluids to see which would be the most cost effective to 
use. Let’s work with fluid A and fluid B. 

Fluid A 
Requires a loading of 9.6Kg/m3 to achieve hazard class 3 (HC3) in a pack of timber.  The cost of the 
active element is £5000 per 1200Kg IBC. 

Fluid B 
Requires a loading of 11Kg/m3 to achieve HC3, and the cost of the active element is £3,000 but that is 
for only 1000Kg of additive. 

Treating Costs 
The cost to treat 1m3 of AZ using fluid A is ….       9.6 * 5000 / 1200  = £40.00 /m3   
The cost to treat 1m3 of AZ using fluid B is ….       11 * 3000 / 1000  = £33.00 /m3 

Fluid A looked to be cheaper as it needed less additive per m3,  but in fact Fluid B is 17.5% cheaper to 
use.   

The 1m3 in this comparison is referring to analytical zone volume and so if the AZ is only 20% for a 5m3 
pack of timber (large cross sectioned timber) then in the case of fluid B the whole 5m3 pack will only 
cost £33.00 to treat [ 5*0.2*33 = £33.00 ]  

If the AZ for the pack was lower at 50% (feather edge board say) then the cost to treat 5m3 would be 
higher.  In this case = 5*0.5*33 = £82.50 

 

1.3.2. Concentration percentages 

 
Remember from our first calculation the achieved timber additive loading depends on the concentration 
of the fluid being used using and how much of the mixed solution can be retained by the treated timber.  
 
The higher the amount of fluid you are able to get into the timber, the less the concentration needed in 
the fluid mix. So where do you start? What value do you use for concentration.   
 
Based on years of research and experience, your treatment fluid provider will advise on the best 
concentration to use for the timber type being treated.  Concentration ranges vary between 1.5% and 
7% depending on the process and required timber standard.     
 
In summer it is relatively easy to get fluid into timber compared to winter as the standing moisture 
content in the wood will be lower in the summer months. 
 
If timber has a high moisture content the ability to achieve the required penetration of working fluid into 
the wood is diminished.  You could of course increase the percentage of the fluid concentration to 
achieve the required loading but you may not get the correct distribution of additives within the wood.  If 
additive does not adequately penetrate the wood the timber is not treated correctly. 
 
There is one way to treat timber across all seasons and that is to kiln dry the wood to a required 
moisture level prior to processing the wood.  You will often find kilns on timber treatment sites to enable 
consistent treating at a fixed fluid percentage all year round.   
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2. Defining the Analytical Zone? 
 
The Analytical Zone is the volume of wood in a timber pack that is targeted to contain a set amount of 
chemicals.  The amount of chemicals impregnated into the wood may be (and normally is) different for 
different hazard classes and different protection lifetimes. 
 
The Analytical Zone calculations are different depending on the species of timber being used.  The 
difference depends on the permeability of the timber being treated.  It will be classed as either 
Permeable or Resistant 
 

2.1. Redwood Calculations (Permeable Timber) 

 
AZ (Kg/m3) = Timber volume (Tvol)  x  the average sapwood ratio (SR) for the timber as a percentage. 

Calc 2 – Calculating AZ for Permeable Timber 

 
Worked example. 
 
Tvol = 2.5m3 

SR = 35% 
 
AZ = 2.5 x 0.35 = 0.875m3 
   
But what value do you take for the sapwood ratio?  An average figure of 35% seems to be the baseline 
for a processed pack of permeable timber, however, if the timber being treated is large diameter poles 
the sapwood ratio could be as high as 60%.  Whereas, if the timber being treated is mainly heartwood it 
could be as low as 20%. 
 
It is left to the treater to ascertain as realistic a value as is possible for the sapwood ratio.  
 
 

2.2. Whitewood Calculations (Resistant Timber) 

 
Resistant timber is treated differently when it comes to calculating the analytical zone volume.  The 
rules are simple though, and typically split between hazard classes. They are based on radial and 
lateral penetration.    
 
 
 

 

Figure 1 – Radial and Lateral Penetration of timber 

 
 
 
Hazard class 1,2 and 3 
Radial penetration of the wood must be 3mm. 
Lateral penetration of wood is 40mm at each end. 
 
Hazard class 4 
As Hazard Class 3 but radial penetration must be 6mm. 
 
  

Radial penetration
in timber

Lateral penetration
in timber
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2.3. Putting it all together 

 
If you are able to calculate the AZ figure for every pack of timber treated in a charge then you are able 
to determine how much fluid the charge you are about to run needs to put into the wood. If you look 
back at calc1 earlier and shuffle the formulae around you can also get this…  
 
Target Uptake (Kg) = AZ (m3) * Target Loading (Kg/m3) / (Concentration of the working solution / 100) 

Calc 3 – target Uptake Calculation 

 
So if you calculate the AZ of the timber in a charge to be 3.45m3 (even though the actual cube may be 
higher at say 6.8m3) and you are treating with a fluid concentration of 3%, and your target loading for 
the timber is 9.6Kg/m3 (required by your chosen hazard class), then the number of kilograms or litres 
that you are looking for the charge to take will be… 

 
Target Litres  = 3.45 * 9.6 / 0.03 
  = 1,104 litres  

 
If your charges consistently take 2,000 litres then you would be overtreating, if much less, say 500 
litres, then you would be undertreating and perhaps any warranties that fluid suppliers were to provide 
to you may be negated. 
 

2.4. Things to consider 

 
Properly treated wood needs to not only have the right amount of Kg/m3 chemical impregnated into the 
timber, but it also needs to have the required radial and lateral penetration as well.  
 
Fluid providers will be bearing this in mind when they recommend a working concentration.  They will 
also take into account that the moisture content of the timber being treated is below a certain level to 
ensure correct fluid penetration.   
 
If the timber being treated has moisture content of > 28% there may be too much water in the wood to 
be able to treat it effectively.   
 
You may think at this point that that’s not a problem as you can increase the concentration of the 
working fluid to make sure that the right amount of additives get into the wood.  This works in theory but 
not in practice.   
 
In the case of wet resistant wood species (whitewood variants) the 3mm or 6mm required penetration 
may not be achieved.   
 
The only way to fully determine if timber has been treated correctly in any charge is to take samples of 
the treated wood and cut them cross sectionally to see that the required penetrations are being 
achieved for the hazard class required.  If you are getting the right penetrations, and you are achieving 
the target loadings then you are successfully treating timber as per the requirements of your fluid 
provider. 
 
If you are able to do this reliably, repeatedly and demonstrably then any fluid provider warranties should 
be able to be passed on to a treaters customers.  
 
It is up to the treater to treat the wood in a controlled and informed manner.  To help them do that a 
computerised system is essential.  As a minimum, such a system should be able to … 
 
 

1. Calculate the Analytical Zone of any timber pack and species that you use. 
2. Accurately maintain the concentration percentages of your working fluids. 
3. Track fluid used in all timber charges. 
4. Ensure (graphically) that the correct process has been performed on the charge. 
5. Automatically configure fluid loadings for a charge from the required hazard class, enabling 

correct fluid targets to be calculated in advance. 
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3. Spinnaker PC - an informed way of treating timber. 
 
TSL’s Spinnaker treatment plant control system can demonstrably assist treaters in an informed way 
when it comes to protecting their timber.  To address the points identified at the end of the last section. 
 

3.1. Calculating Analytical Zones using Spinnaker 

 
Spinnaker automatically handles the Analytical Zone calculations for the operator as timber is entered 
on to the system. 
 
If you fully define a pack of timber you have to know the length and cross sectional area of all of the 
wood types that are to be treated.  You also need to define which species of wood you have and finally 
you need to tell the system how many pieces are in a pack and what their lengths are. 
 
With all of this information to hand, all of the radial, lateral and sapwood calculations are done for you, 
automatically calculating the Analytical Zone for a timber charge. 
 
The following wood profiles are supported automatically within Spinnaker. 
 
 
 

 Rectangular

 Round

 Half Round

 Arris
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Feather Edge

 Double Arris

 Pole

 Double Round

 Double Feather Edge 
 

Figure 2 - Wood types covered by Spinnakers Analytical Zone auto calculations 

 
 
New Analytical Zone figures are calculated on the fly and applied to a charge either before or after the 
charge has been run.  If a mistake has been made it may be rectified easily using the Spinnaker 
system. 
 

3.2. Accurately maintain the concentrations of working fluids 

 
With low pressure systems the treatment fluid was traditionally delivered to site ready to use (RTU) as 
the working fluid was spirit based.  With today’s water based systems RTU is diminishing.  Instead 
mixing is done on site.   
 
There are many ways to dose a storage vessel.  All require the supply of at least one compound that is 
mixed with the correct volume of water and is transferred directly to a target storage tank.   
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In some instances it may take additives from 4 separate IBC’s to be added in the correct ratio to ensure 
the correct preparation of the working fluid.  To do this manually would be highly impractical. 
 
Spinnaker takes the guesswork out of dosing.  Every plant is able to operate with up to 5 additive 
sources and dose up to 5 working tanks. 
 
 

 

Figure 3 - Spinnaker PC dosing 3 storage tanks 

 

3.3. Tracking fluid usage 

 
All Spinnaker systems track fluid usage in three areas.  Firstly at charge sheet level.  
 

 

Figure 4 - Charge Level Fluid Data 
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Secondly at a cycle information level, 
 

 

Figure 5 – Cycle Level Fluid tracking 

 
 
Thirdly, in log files that record the analogue values on the system every 30 seconds of every hour of 
every day that the Spinnaker system is running. 
 

 

Figure 6 – Log Level Fluid Tracking 
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3.4. Configuring correct target loadings 

 
Spinnaker is able to work with all fluid types using one of two methods for calculating desired fluid 
loading.  The first is the Service Life method, the second is the Protection Class method.   
 
Before a cycle is chosen to be run, one of the above two methods must be selected to correctly 
calculate the Kg/m3 figure required by the hazard class chosen for the cycle that is going to be used. 
 
Once this data has been configured the system is able to calculate the correct target literage for the 
charge that is about to be run.  Below are a couple of screen shots of the configuration pages for the 
two methods.  A hands on understanding of the subject may be seen. Using this video 
https://www.youtube.com/watch?v=Uw9544DZDFE 
 
 
 

 

Figure 7 – Service Life Loading data entry 

 

 

Figure 8 – Protection Class Loading data entry 

https://www.youtube.com/watch?v=Uw9544DZDFE


Sheet 12 of 12 
 

4. More Information 
 
Find us on our web page at … https://treatmentservices.co.uk/ 
 
Find working video’s of the Spinnaker system at … https://treatmentservices.co.uk/thenittygritty/video/ 
 
Peruse more of our screen shots … https://treatmentservices.co.uk/screenshots/ 
 
We have downloads here … https://treatmentservices.co.uk/downloads/ 
 
If you need more details of the Spinnaker system or require clarification of anything mentioned in earlier 
sections please contact TSL on either of these two numbers.  We run extended office hours.  
 
+(44) 7966 261 720 
+(44) 7984 518 882 
 
Or email us on .. 
janet.poundall@treatmentservices.co.uk 
david.poundall@treatmentservices.co.uk 

 
 
 

5. Appendices 

5.1. Moisture Content 

 
Moisture content, or %MC, is the measurement of how much water is present in the wood compared 
to the dry matter of the wood. Technically speaking, it is possible to have a moisture 
content measurement over 100%—which would happen if you had more water than wood in the sample 
being tested. Ref1 
 
The moisture content of newly sawn wood is usually 40-200%. In normal use the moisture 
content of wood varies between 8% and 25% by weight, depending on ambient temperature and the 
relative humidity of the air. 
 
 

 
 

A full introduction to moisture content is beyond the scope of this article.  Instead the reader is referred 
to this link.   https://www.wood-database.com/wood-articles/wood-and-moisture/ 
 
---------------------------------------------------------------------------------------------------------------------------------------- 

 
Ref1 - https://www.delmhorst.com/blog/what-does-moisture-content-in-wood-
mean#:~:text=Moisture%20content%2C%20or%20%25MC%2C,in%20the%20sample%20being%20tes
ted. 
 

https://treatmentservices.co.uk/
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https://www.delmhorst.com/blog/what-does-moisture-content-in-wood-mean#:~:text=Moisture%20content%2C%20or%20%25MC%2C,in%20the%20sample%20being%20tested
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