
 

0 
Bioenergy Association  January 2015 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Bioenergy Association Technical Guide 05 
Version 1 

January 2015 

 

Standard Methods for 

Verifying the Quality of  

Solid Biofuel 



Standard Methods for Verifying the Quality of Solid Biofuel  Technical Guide 05 

 
Bioenergy Association  January 2015 

 

 

About this Guide: 

1. The compilation of this Technical Guide has been facilitated by contributions and oversight 
of the relevant expert members of the Bioenergy Association.   

2. The aim of the Association’s Technical Guides is to encourage delivery of high quality and 
consistent best practice bioenergy solutions. These Guidelines are voluntary but essentially 
provide a regulatory framework for the New Zealand bioenergy and biofuels sector. 

3. The Guide is an outcome of industry discussion and collaboration.  It captures the collective 
technical knowledge of a range of relevant leading bioenergy sector personnel.  In addition, 
it benefits from the collective review and use by relevant asset owners, guide users, policy 
makers and regulators. 

4. This guide is provided in good faith as an addition to the ongoing body of knowledge 
relating to the bioenergy and biofuels sector in New Zealand and Australia.  However, as the 
guide is general and not specific to any application the Association and none of those 
involved with its preparation accept any liability either for the information contained 
herein, or its application.  

5. As with all Bioenergy Association technical guidance documents, this guide is a ‘living 
document’ and will be revised from time to time and reissued, as new information comes to 
our attention.  If you have suggested additions to this guide please contact  
admin@bioenergy.org.nz. 

6. Any enquiries regarding these guidelines should be referred to: 
Executive Officer 
Bioenergy Association  
P O Box 11595 
Manners Street 
Wellington 6142 

admin@bioenergy.org.nz  

www.bioenergy.org.nz  

 

CAVEAT 
Bioenergy Association recommends that any party undertaking a project to upgrade or replace a 
bioenergy facility should undertake a full evaluation of all possible options prior to fixing on a 
specific new project solution.   
 
As a decision maker, it’s important to understand the pro’s and cons of each option and have 
them set out by an appropriate expert in a way that ensures they are easily comparable.  Too 
often a client rushes into a solution without properly evaluating all the options.  
 
These Technical Guides are only a guide and users should ensure that they have engaged 
appropriate expert to consider their specific application. 
 
 

mailto:admin@bioenergy.org.nz
mailto:admin@bioenergy.org.nz
http://www.bioenergy.org.nz/


Standard methods for verifying the quality of solid biofuel  Technical Guide 05 

i 
Bioenergy Association  January 2015 

EXECUTIVE SUMMARY 

This document provides the recommended methods for determining the quality of solid biofuels 

for the New Zealand and Australian wood fuel markets and for Bioenergy Association 

accreditation of fuel suppliers. Also included are standard methods for sampling and testing. 

These methods are to be used where any question or dispute arises regarding the quality of 

solid biofuel. The methods presented build on version 1 of the Bioenergy Association Wood Fuel 

Classification Guidelines and subsequently reviewed by the solid biofuel supply sector. 

Internationally there are a number of standards for sampling and testing the quality of solid 

biofuels. This document sets out the recommended standard most relevant to New Zealand. 

Discussion on the alternative standards that could be used is included in the CRL Energy report 

which is provided in Appendix 2. 

In version 7 of The Wood Fuel Classification Guidelines the document has been widened so as to 

include a broader range of solid biofuels. As a consequence the Classification Guidelines are now 

referred to as the Bioenergy Association Solid Biofuel Classification Guidelines. 
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 Introduction 

The ‘Bioenergy Association Wood Fuel Classification Guidelines’ were developed by the 

Bioenergy Association of New Zealand (Bioenergy Association) in partnership with the Energy 

Efficiency and Conservation Authority (EECA) and these were revised and widened in scope in 

2013 to become the ‘Bioenergy Association Solid Biofuel Classification Guidelines’. These 

guidelines are voluntary standards developed for New Zealand and Australian conditions and 

wood fuel trading environment and they were based on existing quality standards for solid 

biofuel energy in Europe, New Zealand and Australia. The guidelines provide a means for wood 

fuel suppliers to classify their wood pellets, hog fuel, wood chips, firewood etc and to provide 

quality assurance to fuel users. A copy of the Guidelines can be found at 

http://www.usewoodfuel.org.nz  EECA and the Bioenergy Association is promoting the 

Guidelines throughout the sector. 

 

The initial version of the Bioenergy Association Wood Fuel Classification Guidelines included 

reference to testing standards and methodologies. When the Guidelines were widened to 

include other solid biofuels it was considered appropriate to move the verification sampling and 

testing methodologies into a separate Technical Guide. 

 

To ensure an efficient solid biofuels (wood fuel1) supply market, it is important that suppliers 

and end users understand the range of biomass fuels that are being traded and to ensure that 

purchasers of solid biofuels can be confident that they are receiving what they ordered. 

 

If market participants are to work with the Classification Guidelines then it is important for them 

to have consistently agreed methods for verification of quality. This requires agreed standards 

and methodologies on sampling and testing of the fuel. They also need to be able to access 

facilities or laboratories that have been approved to undertake an agreed and standard set of 

tests to ensure the quality of the fuels. 

 

While this Technical Guide covers all solid biofuels the primary focus in New Zealand is and is 

likely to be on wood. Provision is however made in this Guide for additional biomass fuels to be 

added at any time. 

 

This document sets out what testing methods should be adopted by the solid biofuel industry to 

support the Solid Biofuel Classification Guidelines and to verify the quality of solid biofuel being 

delivered to customers. These testing standards are provided to encourage consistency and 

predictability among fuel suppliers and to provide the framework for accrediting fuel suppliers. 

It is recognized that alternative testing methods do exist and in some circumstances can be used 

– but in such cases evidence should be provided to validate the use of such alternatives. The 

                                                           
1 Wood fuel is often used as a synonym for solid biofuel as the largest amount of solid biofuel is 
in the form of wood fuel. 

http://www.usewoodfuel.org.nz/
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Bioenergy Association is open to receiving recommendations for inclusion of these alternative 

methods into these Guidelines. 

 

Internationally there are a number of standards for sampling and testing the quality of solid 

biofuels. This document sets out the recommended methods that should be used for sampling 

and testing solid biofuels and which will be compliant with the Bioenergy Association’s Fuel 

Supply Accreditation Scheme. These standard methods are applicable to New Zealand and 

Australian conditions and have been developed with input from the solid biofuel supply sector.  

The recommended methods provided in this document are based on the standard international 

methods, but they are not the same and have been modified and simplified to allow solid 

biofuel operators to adopt a more pragmatic approach to fuel sampling, testing and reporting 

for accreditation purposes. 

Discussion on the alternative standards that could be used is included in a report prepared by 

CRL Energy “Review of Wood Fuel Testing Standards” which is included in full in Appendix 2.  

A list of appropriate testing laboratories in both New Zealand and Australia is also included in 

this document. This list will be periodically updated and posted on the Bioenergy Association 

website: www.usewoodfuel.org.nz  

This document should be read in conjunction with the Bioenergy Association Technical Guide 1 

“Solid Biofuel Classification Guidelines”. 

 

Where additional testing methods need to be added, then this can occur during periodic 

updates of this document. 

1.1 Scope 

The testing and sampling methods are presented in two section sections, namely:  

1. The recommended sampling and testing methods that comply with the requirements for 

the Bioenergy Association Wood Fuel Supply Accreditation Scheme. These have been 

simplified from the formal international standards and are recommended for everyday 

use in New Zealand and Australia. 

and 

2. The standard international sampling and testing methods which are the bench mark 

sampling and testing procedures from which the recommended methods were derived.  

These are to be used in any situation where there is a dispute or there is an issue with 

the recommended methods. 

The methods presented relate to all solid biofuels, though it is expected that in most cases the 

testing will relate specifically to wood. 

http://www.usewoodfuel.org.nz/
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1.2 Document Outline 

Section 2 considers the recommended sampling and assessment methods for the Bioenergy 
Association Accreditation scheme. 
 
Section 3 provides the standard methods for sampling and testing of solid biofuels and these are 
included here for reference only. 

 Recommended Methods for Sampling and Assessment for 

Accreditation 

2.1 Levels of testing 

For the purposes of assessing and verifying the consistency and quality of solid biofuels being 

delivered to a site, a range of different levels of testing is recommended according to the 

application. The appropriate level of testing will depend on whether it is a type test, verification 

test, a special test and the nature and scale of the supply. 

A ‘type" test is undertaken to fully describe the origin, source and type of solid biofuel. The test 

results will be of particular interest to a heat plant supplier/owner as it will effectively define the 

type of fuel that can be supplied so that they can check the fuel suitability for the design specific 

to a particular heat plant. 

A ‘verification test’ is typically undertaken repeatedly at predetermined intervals and effectively 

serves to confirm that the solid biofuel being regularly supplied corresponds to the type-tested 

product (i.e. that it complies with a contracted fuel specification). 

A ‘special test’ will be carried out to assess non-compliance with agreed specifications, when 

production has been suspended for a period of time (6 months), or is required by the 

Accreditation Scheme Administer or by another third party. 

The recommended levels of testing for a verification test are: 

• Level 1:  Measurement of volume and moisture at the point of delivery using simple 

methods. This is a simple form of compliance testing to validate the quantity of fuel 

supplied and ensure that the moisture content is within appropriate limits for 

efficient operation of the heat plant. 

• Level 2: Limited laboratory testing of size, moisture, % ash, and calorific value. This 

level of testing would be selected for verification testing with the frequency being 

agreed between the supplier and end-user. 

• Level 3: Full laboratory testing necessary for diagnostic purposes. This level of 

testing would apply to type-tests and in many cases special tests.  It is expected a 

full suite of fuel parameters (as referred to in Table 1 above) would be considered 

for this level of testing. 
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These levels of testing are provided as a pragmatic means for solid biofuels to be evaluated for 

compliance with a contract on a regular ‘monitoring’ basis. 

2.2 Recommended sampling methods 

To support the different levels of testing suggested in 2.1 there is a need for pragmatic 

approaches to sampling that can be used for day to day operations by a solid biofuel supplier. 

The more detailed methods of sampling are most appropriate for type testing, special tests or 

level 3 testing (refer section 3). 

For the purposes of accrediting solid biofuel suppliers a range of sampling and testing protocols 

are recommended. Three different approaches are provided with each approach being 

considered for a specific purpose and to align with particular level of testing. The levels of 

testing and their associated type of sampling are briefly described in Table 1. 

 

The applications for the recommended types of sampling are: 

 

Type A: Low level sampling for the day to day operation and trading of solid biofuels; 

Type B: Sampling for limited laboratory testing; and 

Type C: Sampling for full laboratory testing and for complete fuel type descriptions and special 

analyses. 

 

Table 1. Matrix of types of sampling and associated levels of testing 

Levels of Testing Types of sampling 

 A B C 

 Low level sampling for 
day to operation 

Sampling for limited 
laboratory testing 

Sampling for full 
laboratory testing 

1 (Measurement of moisture at 
the point of delivery using 
simple methods) 

   

2 (Limited laboratory testing 
for particle size, moisture, % 
ash and calorific value) 

   

3 (Full laboratory testing) 
 
 

   

 

 

 

 

 

 

* Approved for purposes of accreditation under the Wood Fuel Supply Accreditation Scheme 

 

Approved* sampling regime and regarded suitable for purpose 

Approved* sampling though a more simple method is available 

Non approved* sampling regime for the specific type of fuel testing 



Standard methods for verifying the quality of solid biofuel  Technical Guide 05 

5 
Bioenergy Association  January 2015 

Although types A and B sampling regimes provide simpler and more cost effective options for 

sampling, it is critical that for any sampling approach that the overall objective is to obtain a 

representative sample and therefore best practice principals should always be deployed and the 

default specification is as described in EN 14778 (refer section 3). Types A and B sampling 

regimes will be assessed as part of the Bioenergy Association accreditation scheme. 

2.2.1 Sampling 

Sampling and testing is an important part of the Bioenergy Association Wood Fuel Supply 

Accreditation Scheme for suppliers as it ensures that there are appropriate standards to assess 

the quality assurance processes used by a fuel supplier. 

Sampling and testing of solid biofuels needs to take into account the following: 

• Selection of appropriate methods to suit the specific purpose of sampling and testing 

• The cost of sampling and testing and taking into account the frequency and range of 

parameters to be assessed. 

• The logistical aspects of collecting samples from specific solid biofuel preparation, 

distribution and fuel handling systems. 

• The range of factors that will influence the representativeness of a sample and the 

potential risk of contamination. 

The following testing and sampling regimes are provided as a guide to “Approved Methods” for 

compliance with the Bioenergy Association Wood Fuel Supply Accreditation Scheme (refer 

Wood Fuel supply accreditation Scheme: Scheme Guidance Document for Applicants and 

Assessors (WFSAS01 2015) and “Contracting to Deliver Quality Wood Fuel to Customers, 

Bioenergy Association Technical Guide 6” (2015). 

An overview of the sampling and the testing scheme is shown in Figure 1. 
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Figure 1. Sampling and testing regimes for different types of testing. 
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For verification testing (Type A: that are typically undertaken on a day to day basis to validate 

the quality of delivered fuel) it is recommended that the following sampling procedures are 

used: 

• Where the fuel has maximum particle size ≤ 60 mm and the quantity of solid biofuel 

being tested is ≤ 30 tonnes, then 3 samples of the fuel should be taken each of a 

minimum volume of 1 litre. The 3 samples should then be placed on a clean surface into 

one pile, mixed thoroughly using a trowel and then quartered (The process for 

quartering is provided in section 2.4). 

 

If the sample is of suitable size for the analytical tests to be undertaken (i.e. Level 1 or 

Level 2 tests) then proceed to analysis. If the sample size is regarded as being too big 

then another quartering can be undertaken. Keep quartering the sample until an 

appropriate volume is available for testing (approximately 500 grams of sample for Level 

1 testing and 300 grams for Level 2 & 3 testing). Note final sample size needs to take 

into account the required quantity of sample for the analyses required. 

• Where the fuel has a maximum particle size ≥ 60 mm and the quantity of solid biofuel 

being tested is ≤ 30 tonnes then take 6 samples of the fuel of 2 litres each. To reduce 

the amount of sample for analysis then use the same quartering procedure as presented 

above. 

• Where a fuel has maximum particle size of ≤ 60 mm, but the total quantity of solid 

biofuel being tested is > than 30 tonnes, then collect a minimum of 6 samples of 1 litre. 

To reduce the amount of sample for analysis then use the same quartering procedure as 

presented above. 

• Where a fuel has a maximum particle size of > 60 mm and the total quantity of solid 

biofuel being tested is > than 30 tonnes then 12 samples of 2 litres each are to be 

collected. To reduce the amount of sample for analysis then use the same quartering 

procedure as presented above. 

Type B sampling applies where samples are taken for either Level 1 or Level 2 testing and the 

number of samples collected is more than the minimum. This type of sampling is recommended 

where samples are collected for the purposes of Level 2 testing. 

For fuel type or special testing, (Type C) then the sampling method should follow EN 14778 (see 

section 3) summarized as: 

• Where a fuel has a maximum particle size ≤ 100 mm and the total quantity of solid 

biofuel being tested is ≤ 30 tonnes, then collect 6 samples of minimum size of 0.5 litres. 

To reduce the amount of sample for analysis then use the same quartering procedure as 

presented above. 

• Where a fuel has a maximum particle size > 100 mm and the total quantity of solid 

biofuel being tested is ≤ 30 tonnes, then the sampling must consist of 22 samples with a 
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minimum of 2 L per sample. To reduce the amount of sample for analysis then use the 

same quartering procedure as presented above. 

• Where a fuel has a maximum particle size of ≤ 100 mm and the total quantity of solid 

biofuel being tested is > 30 tonnes, then a minimum of 20 samples of 0.5 litres must be 

collected. . To reduce the amount of sample for analysis then use the same quartering 

procedure as presented above. 

• Where a fuel has a maximum particle size of > 100 mm and the total quantity of solid 

biofuel being tested is > 30 tonnes, then a minimum of 34 samples of 2 litres must be 

collected. To reduce the amount of sample for analysis then use the same quartering 

procedure as presented above. 

2.2.2 Collecting a Sample of Solid Biofuel 

The method used to take the samples of solid biofuel will depend on the nature of the fuel 

preparation, loading, unloading, method of delivery and fuel feed systems. This section provides 

guidance on how to specifically collect samples from different situations. 

For any sampling system it is important that appropriate health and safety procedures are 

established and that operator safety is paramount. The measures required will be dependent on 

the site specific situation and the nature of the fuel being sampled. Operators must not be 

exposed to potential dust hazards and strict precautions must be adhered to regarding 

explosion and fire risks. 

2.2.2.1 Sampling a Solid Biofuel Stack 

Where the fuel is prepared or unloaded as a stack then the process for collecting a sample 

should be as follows. 

The critical factor in taking a sample is that it should be representative of the whole stack. The 

same distribution of particle sizes in the sample as exists in the stack or storage area should be 

represented in the sample, and this should have the same moisture content as the represented 

material. (When sampling and testing chip (or other fuel type) in a large stack of fuel, there will 

be variations in the moisture content throughout the stack and you will need to take a sample 

from more than one place to ensure that the sample to be tested is representative. In addition 

segregation of particle size can occur with large pieces flowing to the outside of the stack, 

depending on how the stack is created.) Samples should be taken from the upper, middle and 

lower parts of the fuel stack. Ignore any material from the lowest 30cm of the stack as this is 

likely to pick up additional moisture and other contamination from the ground and take samples 

at least 30 cm from the stack surface (outer layers of the stack may not be representative of the 

all the material in the stack). To access 30 cm into a stack, scoop away the material to expose 

the sampling zone. Take the sample as soon as possible following exposure of the sampling 

layer. 

Samples should be collected using a trowel or shovel with a repeatable sampling volume. Typical 

tools used for sampling are shown in Figure 2. 
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Figure 2. Recommended sampling equipment for taking solid biofuel samples (From Burvall et 

al, 2010). 

Obtaining samples from large stacks for fuel are clearly difficult so the following should be 

treated as an ideal guide. Dig through the heap and take samples of at least 1 litre each from 

different points (as shown in Figure 3) and from the middle ½ of the heap as shown in Figure 4. 

A written record should be made of the location points where samples are taken.  

 

Figure 3.  A B C Sample points in a fuel stack. 
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Figure 4. Middle half of a fuel stack. 

The samples should all be the same size, and include the same proportions of over and 

undersized pieces as the area they are taken from. If there is a large amount of observable 

variation through the stack, then you will need to collect more samples to take account of this. 

All samples should then be sealed in pre-weighed airtight containers (e.g. plastic food 

containers) as soon as you have collected them. Do not mix the samples at this stage.  Samples 

are only mixed at the sample size reduction stage. 

2.2.2.2 Sampling fuel from a truck after loading from a hopper or bin system 

If the fuel is accessible once loaded onto a truck, then essentially treat the load as though it is a 

fuel stack and sample accordingly. 

Sampling may need to be undertaken from a permanently installed platform which is arranged 

to provide good access to the load of fuel from the sides and top. 

Where the fuel is not accessible ( i.e. the fuel has been loaded directly into a container/bin or a 

hopper), then samples will need to be collected from the hopper either by using a purpose built 

sampling port or alternatively dropping samples onto the ground (taking care to avoid 

contamination) and sub-sampling the 'small' resulting stack. However it is often more practical 

to sample contained loads of fuel at the point of delivery as the fuel is discharged from the 

container. 

Where a truck is loaded by a conveyor, then samples can be collected directly off the conveyor 

(Figure 5). 
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Figure 5. Options for collecting samples from a fuel feed conveyor. 

2.2.2.3 Sampling a fuel delivery when the fuel is removed pneumatically directly to a 

fuel bin 

Where fuel is to be sampled after delivery and is not directly accessible either as a discrete stack 

or from the delivery truck, then samples will need to be collected from the bin as it is being filled 

or from a specifically designed sampling port in the pneumatic delivery system. Where 

operators are sampling from a bin, site specific safety procedures must be established and 

enforced. 

If the fuel feed to the heat plant is to be sampled, then the same procedures as outlined above 

will apply. In some circumstances purpose built sampling ports may be required if the fuel feed 

system is fully enclosed from a day or working bin to the heat plant. 

2.3 Sample Storage 

Keep the samples separate until you are required to reduce the total volume of sample prior to 

analysis. 

Store samples out of direct sunlight to prevent deterioration of the samples and if possible place 

in a cool store (below 4°C) to prevent bacterial spoilage. 

Samples should be analysed within 5 days of collection. 

2.4 Quartering Combined Samples for Sample Reduction 

The quartering procedure is as follows:  

1) Place the sample on a hard, clean, level surface where there will be neither loss of 

material nor the accidental addition of foreign material;  

2) Using a large trowel, shovel, or other suitable tool, turn the entire sample over at least 3 

times and form the entire sample into a conical pile by depositing individual lifts on top 

of the preceding lift;  
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3) Flatten the pile until the diameter is approximately equal to four to eight times the 

thickness of the pile;  

4) With a large trowel or other suitable tool, divide the sample in half by vertically passing 

the tool through the centre of the pile. In a similar manner divide each of these halves 

into two parts, thus “quartering” the sample; and  

5) Combine diagonally opposite quarters into two samples. All fine materials shall be 

included by brushing the surface clean. Store one of these two halves. If the remaining 

material still weighs too much, repeat the entire quartering process until the final test 

sample size is obtained.  

2.5 Assessment Methods 

2.5.1 Determination of total moisture 

2.5.1.1 Simple method 

This is a simplified version of the drying and analysis method found in the draft standard for 

solid biofuel moisture content analysis published in the UK by the British Standards Institution
1 

(BSI) and is based on EN 14774 (Biomass Energy Centre UK). The methodology contained here is 

designed to give an approximate figure using the minimum of specialist equipment and should 

not be used for marketing purposes or as a substitute for a complete analysis conducted by an 

approved test centre.  

Equipment requirements 

Sample containers  

These must be airtight sealable containers appropriate to the type of 
fuel. Plastic food containers are appropriate for chip but for logs sealable 
airtight plastic bags may be used. You should weigh all containers before 
use.  

Oven  

An electric oven will work best. You need to check the oven’s 
specifications for the maximum length of time that it can be run 
continuously. Fan ovens may not be appropriate for testing chip as the 
air circulation may blow fine particles out of the sample container.  

Containers (for chip)  
Should be corrosion resistant, non-combustible, and large enough to 
contain a complete sample (e.g. clean metal or ceramic roasting tin). You 
should weigh all containers before use.  

Scales/balance 
Must be accurate to the nearest 1g, should have a “re-zero” or “tare” 
button to allow for the weight of containers, and be able to weigh several 
kg  

Oven thermometer  
In-oven thermometers are widely available from kitchen stores. Should 
be accurate to nearest 2°C, adjustable and must have a waterproof 
sensor for calibration.  

Heat proof mat  To provide insulation between hot samples and the scales.  

Heat proof gloves  e.g. oven gloves.  
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Calibration 

The process of heating wood removes the water from your sample, but may also release other 

volatile compounds within the wood. This has been allowed for under the testing methodology, 

but it does mean that samples must be dried at a standardised temperature to avoid unreliable 

results. Domestic ovens are not precision instruments and frequently have a wide margin of 

error in terms of temperature control, so some form of calibration is often necessary. 

Thermometer calibration  

First you need to check the calibration of the oven thermometer. The most straightforward way 

of doing this is to place it in a large bowl of ice water. When the temperature of the water stops 

changing adjust the thermometer according to the manufacturer’s instructions so that it reads 

0
o
C. If the thermometer does not read low enough, then boiling water may be used to calibrate 

to 100
o
C, but bear in mind that this is more difficult to do safely.  

Oven Calibration  

To calibrate the oven, place the calibrated thermometer in the middle of the oven and set to 

200
o
C (using the main oven control) when the oven has reached temperature check the reading 

on the thermometer against the oven setting. The oven manufacturer should provide 

instructions on any fine tuning of the temperature calibration possible. 

When you have calibrated the oven, turn it down to 105
o 

C (the working temperature for 

moisture testing) and check it against the thermometer. Some oven models only allow 

calibration in 5
o 

 C or even 10
o 

C increments and it may be that even with calibration you still 

need to set the oven control higher or lower to achieve an accurate temperature, using the 

calibrated thermometer as your guide. 

Testing the Sample 

• Preheat the oven to the point marked during calibration for an internal temperature of 

105
o
C. You should use the thermometer used during calibration to double check the 

actual drying temperature; 

• Weigh the samples in the airtight container before opening. This provides an accurate 

weight of the sample before any material or water is lost from the sample; 

• Weigh the heatproof container that you will be using to heat the sample; 

• If you are testing more than one sample, remember to label the containers so that you 

know which results apply to each sample; 

• Transfer each sample from the airtight container to a labeled heatproof container; 

• Put all of the samples in the oven at the same time; 

• Log each sample weight every two hours (you should make sure that you have a heat 

proof mat between your samples and the scales.) when the weight of a sample remains 
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unchanged (to within 10g) for two consecutive measurements it can be considered to 

be oven dry; 

• This process can take a long time, so make sure that you do not run the oven for longer 

than the manufacturer recommends. If the samples take longer than this (or you need 

to leave the samples) then switch off the oven leaving the samples inside and allow it to 

cool down and start heating again later.  

• Meanwhile thoroughly dry the airtight containers on a radiator or similar and re-weigh 

(if any material has stuck to the inside). 

Determining the moisture content 

You should now have accurate weights for:  

• The airtight container; 

• The heatproof container (if used); 

• The sample before drying; 

• The sample after drying; 

• The weight of any moisture left inside the airtight container after transfer to the oven; 
and 

• The weight of any other material left inside the airtight container after transfer to the 
oven. 

You should be able to use these weights to determine the total weight of each sample before 

and after drying.  

The moisture content (MC) of the solid biofuel is defined as the weight of water expressed as a 

percentage of the weight of the wood either the total (wet) sample weight (wet basis) or the dry 

wood weight (dry basis). All fuel calculations are carried out on a “wet basis”. 

The wet basis moisture content is a measurement of the proportion of the sample which is 

water expressed as a percentage of the total sample. For example if the wood in a sample 

weights 50kg and the water in the sample also weight 50kg, then the total MC of the sample 

would be 50% as half of the sample is water.  

The MC
wb 

= (the weight of water in a sample/ total initial weight of the sample) x100  

“Dry basis” is expressed as the percentage of the oven dry weight of the wood. For example, if 

the wood in the solid biofuel weights 50kg and the water also weighs 50kg then the dry basis 

moisture content is 100%. The main advantage of this method is that the oven dry weight of the 

wood remains constant. This method is the standard used by many of the organisations doing 

research on wood, as well as building surveyors and architects. (It is rare to use dry basis 

measurements in the context of solid biofuels). 

The MC
db 

= (Weight of water in a sample/ oven dry weight of sample)x100   

Determination of moisture content using a microwave (from Govett eta al: Practical guide for 

the determination of moisture content). 
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2.5.1.2 Microwave method 

A microwave may be used to determine the moisture content of solid biofuels (as detailed in 

ASTM E1358-97). The advantage of the procedure is that the test is relatively quick, typically 

requiring only about 10 to 15 minutes to perform. If this method is used then it should be 

calibrated with the other methods provided above and used as a regular monitoring method. 

Disadvantages of this approach are: 

• Only one sample can be dried at a time 

• The drying of the sample needs to be closely supervised to ensure that it does not 

combust and no hazardous conditions arise. 

The microwave can be a standard commercial microwave that has a power output of at least 

600 W.  The sample size should be around 50 grams, so the sensitivity of the balance (scales) 

that is being used to weigh the sample should have a minimum sensitivity of 0.01 grams.  The 50 

grams sample of solid biofuel to be tested is placed on 3 sheets of standard paper towel placed 

on top of each other, the weight of which has been recorded. The sample with the towels is 

weighed, then placed into the microwave oven and is heated on full power for a heating 

interval, it is then removed from the oven after the heating interval, reweighed and mixed and 

then returned to the oven for a further heating period. This process is continued until the end-

point is reached, where the weight change after a drying interval is less than 0.5g. The weight of 

the sample minus the weight of the towels is the dry weight of the solid biofuel for the 

calculation, and the weight of the original sample and towel minus the weight of the towel is the 

wet weight of the sample for the moisture content calculation. 

An appropriate schedule of intervals of heating times for relatively high moisture content fuel 

may be 2 minutes for the first heating interval, followed by two 1 minute intervals and then 30 

second intervals thereafter. For low moisture content samples it is recommended to use a cycle 

of three 1 minute intervals and then 30 second intervals thereafter. The use of appropriate 

drying cycles is important to avoid over drying the samples. If a sample catches fire in the 

microwave extreme caution is required to remove it and ensure that the fire is fully extinguished 

before the sample is disposed of. 

2.5.1.3 Use of electronic moisture meters 

There is a range of different electronic devices available for measuring moisture content of solid 

biofuels in the field or as part of a process. These methods use different technologies to 

determine the moisture in samples of wood and include capacitance, resistance, dialectrics, 

infrared, ultrasound, and microwave. The accuracy and usefulness of these systems is highly site 

and application specific. The Bioenergy Association provides information on these systems and 

technologies on the website www.usewoodfuel.org.nz . 

Electronic moisture meters are reasonably priced, often portable, quick and easy to use and 

have been used widely in the forestry and wood processing sectors. Such meters are usually 

best over a select range of moisture contents so it is important to be aware of the accuracy and 

http://www.usewoodfuel.org.nz/
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appropriateness of the type of meter being used. Furthermore, temperature, moisture 

distribution, species and the presence of any chemical treatment will affect the accuracy of 

these devices and advice should be obtained from the manufacturer or supplier regarding its 

suitability for the type of situation the meter is to be used for. 

2.5.2 Particle sizing 

Identifying the size of wood fuel is slightly more complicated than establishing its moisture 

content as it is difficult to ensure a whole load of woodchips are of the same size, just because 

of the way they are produced and subsequently handled. The dimensions of wood chips are 

specified in terms of the range of sizes for 75% of the sample, measured using sieves. While 

wood fuelled systems can be designed to burn a variety of woodchip sizes many modern 

systems have been designed to deliver very high efficiencies in converting the energy stored in 

the wood into heat. To work well they need woodchips of the correct size, generally with a low 

proportion of small, or fine, material which would reduce the efficiency of the combustion and a 

low proportion of larger pieces which could jam the feed system. The European standards use 

simple calibrated sieves to assess the range of composition of particular samples: 

A common specification is likely to be P16 and this will comprise:  

Less than 12% of the total volume of woodchips will be less than 3.15mm in size; and  

For P16A no more than 3% will be more than 16mm and all will be less than 31.5mm; OR for 

P16B no more than 3% will be more than 45mm and all will be less than 120mm (refer to the 

Solid Biofuel Classification Guidelines for these details). 

 

Figure 6. Particle size analysis for wood chips - 75% of the total volume of woodchips being 

between 3.15mm and 16mm. 
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 International Standard Sampling and Testing Methods 

This section is included as background and is of relevance in the case of dispute or where 

alternative methods are sought for diagnostic purposes. 

3.1 Standard Sampling Methods 

The standard method for sampling is EN 14778-1. 

Sampling of solid biofuels to determine their characteristics can introduce significant bias into 

the analysis of properties of fuels. The most important steps in solid biofuel fuel testing are 

ensuring that correct sampling and preparation procedures have been used so that the wood 

powder contained in a small sample container can represent, for example, a wood pellet 

shipment as large as 20,000 tonnes. The ISO sampling standard or the equivalent CEN 

(European), BS (British), AS (Australian), ASTM (US) or other standard is an important pre-

requisite before individual wood fuel tests are undertaken. Most of these standards have been 

derived from the European Standard. 

 

EN 14778 part 1 describes general sampling methods for solid biofuels and part 2 sampling 

particulate material transported in lorries. The most important feature of the sampling 

standards is the calculation of the size and number of increments (based on nominal top particle 

size) that must be sampled in a systematic manner from a conveyor belt or truck load or 

stockpile etc. to ensure that a representative sample is taken. 

EN 14778-1 Table B1 offers guidelines for truck sampling that illustrate the significance of 

particle size. For shavings or sawdust, a load of <30 tonnes should have a minimum of 6 

increments while a consignment of 240 tonnes (several truckloads) should have 11 increments 

(but a minimum of 2 per truckload). For a homogeneous fuel like wood chips or pellets, there 

should be 11 increments for <30 tonnes and 20 for 240 tonnes. For a heterogeneous fuel like 

bark, there should be 22 increments for <30 tonnes and 34 for 240 tonnes. The sampling tool 

must have a minimum capacity in litres of 0.05 times the nominal top size (mm) with a minimum 

of 0.5 litres. 

 

CEN/TS 14780 describes methods for reducing combined samples (or increments) to laboratory 

samples and laboratory samples to sub-samples and general analysis samples and is applicable 

to solid biofuels. The methods described in this standard may be used for sample preparation, 

for example, when the samples are to be tested for calorific value, moisture content, ash 

content, bulk density, durability, and particle size distribution, ash melting behaviour, chemical 

composition, and impurities. 

 

The methods are not intended to be applied to the very large samples required for the testing of 

bridging properties. 
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The main purpose of sample preparation is that a sample is reduced to one or more test 

portions that are in general smaller than the original sample. The main principle for sample 

reduction is that the composition of the sample as taken on site shall not be changed during 

each stage of the sample preparation. Each sub sample shall be representative of the original 

sample. To reach this goal every particle in the sample before sample division shall have an 

equal probability of being included in the sub-sample following sample division. Two basic 

methods are used during the sample preparation. These methods are: sample division and 

particle size-reduction of the sample. The Standard also gives information on suitable apparatus 

for sample division. A guideline for minimum masses to be retained after each sample division 

stage, depending on the nominal top size of the material are provided also in the Standard.  

 

Using EN 14780 ensures that biases are avoided in reducing large quantities of wood fuels 

(perhaps with a wide particle size range) down to small samples of consistent size for repeatable 

laboratory measurements. The challenge is to ensure the sample amount reduction is carried 

out in a systematic manner with a minimum sample weight according to the nominal top size. 

EN 14780’s Table 1 specifies that for an initial bulk density of 200-500kg/m3, the minimum 

weight for >100mm top size is 15kg (or 20kg if >500kg/m3) but for 10mm top size it is 0.25kg (or 

0.5kg if > than 500kg/m3). 

 

The sampling methods described in Appendix 1 also provide approaches for size reduction for 

the different types of sampling. These methods descriptions are provided as a pragmatic 

approach to lower level testing and sampling. Where fuel type testing or special testing is 

required then the default method is EN 14780. 

 

Reducing the particle size (and consequently the minimum sample weight to be handled) 

involves initial crushing of an often moist sample to typically up to 3mm particle size for coal 

samples, though this size can be difficult to achieve for fibrous wood samples. Care must be 

taken to minimise moisture loss during the crushing process before a total moisture sample is 

determined. Such size reduction preparations are best untaken in a laboratory. 

3.2 Standard Sampling Methods 

The recommended methods for testing and verifying the quality and compliance with the solid 

biofuel classification specifications are presented in Table 1. 

Table 2. Recommended testing and verification methods for solid biofuels (from CRL Energy, 2010). 

Property Verification Method  

Preparation of Sample Solid biofuels – Methods for sample preparation -EN 14780  

EN 14780 details the methods for sample preparation to ensure that biases are 
avoided in reducing large quantities of solid biofuels (perhaps with a wide 
particle size range) down to small samples of consistent size for repeatable 
laboratory measurements. 
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EN 14780 is the default method, through for Level 1 and 2 testing (refer section 
3) then simpler and more cost effective methods are allowable for accreditation 
purposes. 

Sampling Solid biofuels – Methods for sampling - EN 14778-1 

 

EN 14778 is the default method, through for Level 1 and 2 testing (refer section 
3) then simpler and more cost effective methods are allowable for accreditation 
purposes. 

Total Moisture Solid biofuels – Determination of moisture content-Oven dry method-Part 2 Total 
moisture- Simplified Method EN 14774-2. 

Moisture in Laboratory 

Sample 

Solid Biofuels - Determination of moisture content – Oven dry method – Part 3: 
Moisture in general analysis sample EN 14774-3 

Field Moisture Content CRL Energy recommends that the low cost instruments may be useful for an 
indication of wood fuel moisture but results would not provide adequate 
certainty for fuel supply contracts. Some more expensive instruments might 
provide adequate certainty but it is likely to be cheaper to conduct basic oven 
moisture tests on-site for quality control (as some suppliers do) with occasional 
tests from an independent laboratory for auditing and verification purposes. 

Ash Content Solid Biofuels - Determination of ash content (EN 14775). 

Ash Fusion Temperature Solid biofuels - Determination of ash melting behaviour - Part 1: Characteristic 

temperatures (CEN/TS 15370-1). 

Volatile Matter Content Solid Biofuels - Determination of the content of volatile matter (EN 15148). 

Net calorific value Solid biofuels - Determination of calorific value (EN 14918). 

Particle size 

distributions2 

Solid Biofuels - Determination of particle size distribution - Part 1: Oscillating 

screen method using sieve apertures of 1mm and above (CEN/TS 15149-1) or 

Solid Biofuels - Determination of particle size distribution - Part 2: Horizontal 

screen method using sieve apertures of 3.15mm and below (CEN/TS 15149-2) 

or 

Solid biofuels - Determination of particle size distribution - Part 3: Rotary screen 

method (CEN/TS 15149-3). 

Quantifying the amount 

of fines 

Solid Biofuels: Methods for the determination of particle size distribution. Part 2: 

Vibrating screen method using sieve apertures of 3, 15 mm and below (CEN/TS 

15149-2). 

Particle density Solid Biofuels: Methods for the determination of particle density (BS EN 15150: 

2011).  

Bulk density Solid biofuels - Determination of bulk density (EN 15103). 

Mechanical durability of Solid Biofuels: Methods for the determination of mechanical durability of pellets 

                                                           
2 Refer Appendix 2. 
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pellets and briquettes and briquettes, to be published (BS EN 15210-2009: Pellets or Briquettes). 

Water soluble chloride 

(Cl) content, sodium (Na) 

and potassium (K) 

Solid biofuels methods for determination of the water soluble content of 
chloride, sodium and potassium (CEN/TS 15105)  

Sulphur (S) and chlorine 

(Cl) content 

Solid biofuels - Determination of total content of sulfur and chlorine (CEN/TS 

15289) 

Major elements (Al, Si, K, 

Na, Mg, Fe, P and Ti) 

Solid biofuels - Determination of major elements - Al, Ca, Fe, Mg, P, K, Si, Na and 

Ti (CEN/TS 15290) 

Minor elements (As, Ba, 

Be, Cd, Co, Cr, Cu, Hg, 

Mo, Mn, Ni, Pb, Se, Te, V 

and Zn) 

Solid biofuels - Determination of minor elements - As, Cd, Co, Cr, Cu, Hg, Mn, Mo, 

Ni, Pb, Sb, V and Zn (CEN/TS 15297) 

Carbon, Hydrogen and 

Nitrogen Content 

(Ultimate analysis) 

Solid biofuels - Determination of total content of carbon, hydrogen and nitrogen - 

Instrumental methods (CEN/TS 15104) 

Note these recommended methods are the same as proposed in the Bioenergy Association 

Wood Fuel Classification Guidelines July 2010 (Bioenergy Association Technical Guide 1 version 

5). 

3.3 Determination of Total Moisture 

Based on EN 14774: 2009. Solid biofuels - Methods for the determination of moisture content - 

Oven dry method - Part 1: Total moisture - Reference method 

This EN standard is applicable to all solid biofuels and describes the reference method for 

determining the total moisture content of a sample by drying in an oven.  It should be used 

when high precision is required for the determination of moisture. A sample with the minimum 

mass of 300 grams is dried at a temperature of 105°C±2°C and in which the air atmosphere 

changes between 3 and 5 times per hour, until constant mass is achieved. Moisture percentage 

is calculated from the loss in sample mass. Procedure for the correction of buoyancy effects is 

included in the method. The dried sample has to be weighed while still hot, which gives a 

buoyancy effect which has to be compensated for when the highest precision is needed. The 

apparatus, sample preparation, procedure and calculation methods are also described. 

Method based on 14774-2 Solid biofuels - Methods for the determination of moisture content-

Oven dry method-Part 2: Total moisture - Simplified method. 

The principal of this EN standard is similar to EN 14774-1, and it may be used when the highest 

precision is not needed, for example routine production monitoring and quality control on site. 

The difference compared to Part 1 is that there is no allowance for buoyancy compensation. The 

sample with a minimum mass of 300 grams is dried at a temperature of 105°C ± 2°C in an air 



Standard methods for verifying the quality of solid biofuel  Technical Guide 05 

21 
Bioenergy Association  January 2015 

atmosphere until constant mass is achieved and moisture percentage is calculated from the loss 

in sample mass. 

Method based on EN 14774-3 Solid biofuel - Methods for the determination of moisture content 

- Oven dry method - Part 3 : Moisture in general analysis samples. 

This EN standard is applicable to all solid biofuels and it describes the method for determining 

the moisture in the analysis of samples by drying the sample in an oven. It is to be used for 

general analysis samples as described in EN 14780. General analysis samples are defined as sub-

samples of a laboratory sample having a nominal top size of 1 mm or less (i.e. has been ground) 

and used for a number of chemical and physical analyses. The analysis sample is dried either in 

air atmosphere or in nitrogen atmosphere at a temperature of (105 ± 2 °C) and the moisture 

percentage is calculated from the loss in the test sample mass. The apparatus, sample 

preparation, procedure and calculation are described. A minimum of two determinations shall 

be carried out on the test sample. 

For fuel suppliers to be Bioenergy Association accredited it is recommended that they have on-

site capability to undertake moisture content analyses using an oven. 

 References and Relevant Literature 

Hennessy, W, 2010: Review of Wood Fuel Testing Standards.  Published by CRL Energy and 
EECA. Report No. 10-11013. Pp.33. 
 
Burvall, J. et al: 2010: Sampling and sample reduction for solid biofuels. Power point 
presentation, Intelligent energy, Europe. 
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Appendix 1  Recommended Testing Laboratories 

Note that there may be biosecurity issues with sending wood samples to and from Australia and 

New Zealand. 

Recommended Laboratories in New Zealand 

CRL Energy Ltd, Grant Murray, PO Box 31244, Lower Hutt 5040, 04 5703717, 
g.murray@crl.co.nz  (also for Greymouth lab) 
 
SGS New Zealand Ltd, Minerals Division - Ngakawau Laboratory, Hugh McMillan, PO Box 
240, Westport 7866, 03 7828261, Hugh.McMillan@sgs.com  (also for Waihi lab) 
 
Veritec Forest Nutrition Laboratory, Kaye Eason, Scion, Private Bag 3020, Rotorua 3046, 07 
3435400, Kaye.Eason@veritec.co.nz 
 
Wood Industry Technical Services, Alistair Coulter, 64 Paul Rd, RD2 Whakatane, 07 3228020, 
witsl@orrcom.co.nz 

Recommended Laboratories in Australia 

A selection of Australian laboratories (many more available on www.nata.asn.au ) 
[ 
 
ACIRL, ALS Laboratory Group, Ipswich, Queensland, Andrew White, 00617 3810 5200, 
Andrew.White@alsglobal.com 
 
Bureau Veritas International Trade Australia Pty Ltd, Wollongong Laboratory, 24 Glastonbury 
Avenue, Unanderra NSW 2526, www.ccipl.com.au, 00612 4272 4224 
 
SGS Australia Pty Ltd, Coal and Technical Services, Newcastle Laboratory, NSW, 00612 
  

mailto:g.murray@crl.co.nz
mailto:Hugh.McMillan@sgs.com
mailto:Kaye.Eason@veritec.co.nz
mailto:witsl@orrcom.co.nz
http://www.nata.asn.au/
mailto:Andrew.White@alsglobal.com
http://www.ccipl.com.au/
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Appendix 2  Review of Wood Fuel Testing Standards 
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