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Introduction
Most people who work within the timber flooring industry know that many complaints are caused by moisture 
problems.  Keeping track of moisture through the various stages of installation is essential for successful 
floors.  However, if a floor becomes moisture affected it is necessary to assess the moisture content of the 
flooring and for this we often use capacitance moisture meters. These can have a benefit over resistance 
moisture meters in such applications in that many readings can be quickly taken and without damaging the 
board surface. This information sheet will cover important aspects on the use of these meters. 

Types of Capacitance Meters
Meters are imported to Australia and New Zealand and range from those with few features to those with a 
wider range. Features often include settings for timber density (or specific gravity) and may include timber 
thickness as well as the ability to store readings and apply some statistics to the results. It is necessary to 
ensure that the meter is going to meet your specific needs and if being used with higher density hardwoods 
then timber density (or specific gravity) adjustment must be seriously considered.

A meter to suit your needs
Get a meter that is going to suit your needs.  Most in the flooring 
industry use these meters for survey work where comparative 
readings are important.  This may be a quick check on flooring 
in a pack of timber to see if there is a need to look at high or low 
readings a bit more closely.  Or looking for moisture differences 
across a floor comparing one floor area to another.  Therefore, 
meters where you can set the density and give readings as an 
estimated moisture content, provide us with better information. 
Some meters have a relative scale that do not provide an estimated 
timber moisture content and these are seen as being less useful.

How do they work?
The effective moisture content range of timber capacitance moisture meters is from approximately 0% to 
30% moisture content. Meters provide a moisture reading based on the change in the dielectric constant 
of wood which varies with both wood density and moisture content. As shown in the diagram, the bottom 
plate has two electrodes and a high frequency alternating electrical signal is passed between them.  
The operating principle of individual meters is the same but they may differ in the frequency they use or in 
their electrode design. So the dielectric constant 
of the timber, including its moisture, is measured 
and the meter’s circuits convert the signal to a 
moisture reading. As indicated, the density of the 
wood has a major effect on the readings and it 
for this reason that the approximate density (or 
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specific gravity) of the wood being tested, needs to be input into the meter to account for different species 
densities, or alternatively with some meters, correction tables for different wood densities are provided. 
However when tables need to be used, corrections can be very large for higher density species. The 
setting of the meter, or use of appropriate tables is therefore very important in order to obtain a reading 
representative of the estimated moisture content. 

To illustrate this, if a meter is set for a density 
between that of a high density timber and that 
of a low density timber then it will read too 
high on high density timber and too low on the 
low density timber, as shown in the diagram. 
So a medium density setting must be used on 
medium density timbers to obtain a reasonable 
moisture content estimate. It is essential that 
meter settings are relatively close to the density 
of the timber being tested. With some meters a 
timber density adjustment is available and with 
other meters a specific gravity adjustment.

Density and specific gravity meter settings
Density

Density is the mass of a piece of wood divided by its volume (usually at 12% moisture content). If we have 
a 12kg board that is 100mm wide, 50mm thick and is 4m long then the density is = 12kg / (0.1m x 0.05m x 
4m) = 600 kg/m3. 

Specific gravity 

Specific gravity is the ratio of the density of the wood species to the density of water. That is how much 
heavier or lighter the wood is compared to water. The density of water is 1000 kg/m3. The specific gravity of 
the wood in the above board = 600 kg/m3 / 1000 kg/m3 = 0.60. That is the wood is 60% the mass of water 
and would float.

Some meter manufacturers use specific gravity settings for their meters and others use density, while                                
others just use a 3 or 5, low through to high setting, representing low density timber through to high density 
timber. ATFA published density is at 12% moisture content. It is important to check your meter manual that 
this is the basis used and be aware that setting for species in manuals may not have the correct setting, 
particularly for Australian species.  The table below provides some common species, their density at 12% 
and specific gravity at 12% moisture content. Note that at times density can be expressed as g/cm3 as it 
provides a ‘better’ number for display purposes on the meter (960 kg/m3 is 0.96 g/cm3) and will have the 
appearance of a specific gravity setting. Also the table sets out possible ranges of high to low density as 
also used with some meters. 

Speices Density                   
at 12% MC

Density                   
at 12% MC

Specific Gravity 
at 12% MC

High to low 
range

Spotted Gum 1100 kg/m3 1.10 g/cm3 1.10

Blackbutt 900 kg/m3 0.90 g/cm3 0.90

Jarrah 780 kg/m3 0.78 g/cm3 0.78

Tasmanian Oak 650 kg/m3 0.65 g/cm3 0.65

Matai 600 kg/m3 0.60 g/cm3 0.60

Rimu 560 kg/m3 0.56 g/cm3 0.56

Radiata Pine 550 kg/m3 0.55 g/cm3 0.55

High

Medium

Low



Know and understand your meter
It was indicated above that although the principal of operation is the same between meters there are 
differences in the design of one meter to another. This can and does mean that with two different meters 
there can be some variance to the readings and this is why it is important to understand your meter. Some 
simple tests can be done on to gage how a meter performs. This may consist of comparing readings on 
a number of boards with their resistance meter readings or as indicated below considering the depth of 
penetration, or the effect of cupping or board thickness.

The following will affect board readings:

• Board thickness – Increasing board thickness will increase meter readings a little.

• Cupping – If a board is cupped the readings will be lower. It is important that the meter has firm contact 
with the floorboard.

• Depth of penetration – Some meters 
penetrate deeper than others and note that 
the reading is more influenced by moisture 
in the timber that is closer to the plate 
electrodes. Some meters that penetrate 
more deeply can register moisture in the 
lower case of a board, much more so than 
others. To assess how deeply your meter 
penetrates, a wet cloth can be placed inside 
a plastic bag under a flooring sample as shown in the photo. In this case 11% without the wet cloth 
beneath and 17% with the wet cloth beneath. Note that a meter providing a deeper scanning depth 
will be useful for investigating moisture beneath boards but under normal conditions could be more 
influenced by concrete slabs in direct adhesive fix applications.

Density variation in the same species or species mix - Within species density variations can be quite high, 
particularly between mature and young growth material. Similarly, with a species such as Tasmanian Oak 
readings will be more variable.

Whatever is beneath the flooring can also have some effect on the reading and often a floor laid on battens 
will show a higher meter reading over the batten, but also depending on both the flooring and batten species.

Meter limitations
Similar to resistance meters, common sense must prevail when using these meters with readings evaluated 
and investigated if not as expected. Providing the density is reasonably assessed, then these meters also 
provide a reasonable estimate of the average moisture content in a board. Assessing the density or specific 
gravity particularly with species mixes or if the species is not known can present some difficulties and reduce 
field measurement accuracy. Also it is necessary to remember that readings are biased toward moisture 
closer to the plate electrodes and although these meters can detect moisture lower down in a board they 
cannot measure moisture gradients. Again, if meter readings are not in line with what is expected, then this 
may necessitate use of a resistance meter for comparison or oven dry moisture content testing to determine 
the actual moisture content.

Meter use in accordance with AS/NZS 1080.1 (Timber – Methods of test – Method 1: Moisture content)

The standard indicates that these meters are to be used for moisture content estimation only and the 
standard outlines a procedure for use as summarised below.

(a) The meter manufacturer’s instructions shall be followed and the meter shall be adjusted correctly and 
working properly. The battery shall have sufficient charged.

(b)  The appropriate meter settings for dry density (or specific gravity), board thickness, surface condition, 
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etc., for each species shall be entered and the meter checked for calibration in accordance with Clause 
6.2, or checked against test blocks, if available.

(c)  Where possible, end drying effects shall be avoided by taking meter readings at least 400 mm from the 
ends of any test sample. Characteristics and features such as knots and resin pockets shall also be 
avoided where testing is undertaken.

(d)  The plate of the meter shall be in firm and flat contact with the board before a reading is taken. The plate 
shall be in the correct orientation, as outlined by the meter manufacturer.

(e)  The reading shall be taken when the display has stabilized and readings shall be recorded to the 
nearest 1% moisture content.

Meter calibration and accuracy
With regard to calibration some meters have calibration check pads while with others a calibration check 
button is provided, while others rely on the factory setting. However, it is also important that you are confident 
that your meter is working correctly. The photo shows the underside of the Wagner calibration check pad 
and the readings with tolerance limits that should be obtain for a range of their meters.

The main error with capacitance moisture meters is from differences 
in density between boards or knowing the right density/specific 
gravity to set. The graph shows a test on Blackbutt timber where 37 
board samples were oven dry (OD) moisture content tested, and also 
tested with a Merlin capacitance meter. In this test:

Average OD 10.7%   OD range 9.7% to 12.5%
Average meter 10.2%   Meter range 8.5% to 11.5%

With meters it is typical to get a spread of results with some readings 
higher than oven dry and some lower. Note that if the meter was 
able to be set to the exact average density then there would be 
an equal number of dots above the line as below it. If a floor is 
consistent in moisture content throughout and the meter set correctly, 
a closer estimate of the floor’s moisture content can be obtained 
from averaging a number of readings. Note that as indicated in the 
standard, results with capacitance moisture meters are recorded to 
one decimal place. This is to reflect the accuracy of these meters 
which is acknowledged that individual readings could be inaccurate 
by 3% to 6%. In our example above the maximum error was less 
than 2%.

Density Information
You will note from the table above that density at 12% moisture content is usually expressed in kg/m3 but 
this can easily be converted into g/cm3 or specific gravity. Information on density is readily available for 
common Australian and New Zealand species and includes sources such as the ATFA Solid Timber Flooring 
industry standard. Internet sites such as https://www.daf.qld.gov.au/forestry/using-wood-and-its-benefits/
wood-properties-of-timber-trees provides information on many Australian and some imported species 
including density at 12% moisture content. Also the book ‘Wood in Australia’ provides tables of mechanical 
properties for many Australian, New Zealand and imported species. The tables have ‘basic’, ‘green’ and ‘dry’ 
density and it is the ‘dry’ density figure that should be used. Specifically for New Zealand species the web 
site http://www.nzwood.co.nz/forestry-2/lc-timber-species-indigenous-species/ has specific information on 
New Zealand timbers including density at 12% moisture content.
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