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CO2Sense Yorkshire 

 
CO2Sense Yorkshire was established to help businesses in Yorkshire and the Humber to make the 

transition to a low carbon economy. 

CO2Sense Yorkshire delivers a number of support programmes addressing issues as diverse as 

resource efficiency, renewable energy, and carbon capture and storage.   

The CO2Sense Woodfuel Programme supports the supply and demand sides of the woodfuel 

market, from those turning forestry and waste wood into fuel, to those wishing to use low carbon 

woodfuel heat in their buildings and processes. The programme provides expert advice, 

information and targeted funding to support the development of a strong woodfuel supply chain 

in Yorkshire and the Humber and the widespread uptake of woodfuel heat.  The programme is 

delivered in partnership with the Forestry Commission, and partners in the north, west and south 

of the region, Yorwoods, White Rose Forest and South Yorkshire Forest Partnership respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For further information on woodfuel, more case studies & information 

on the CO2Sense Woodfuel Programme, please visit the CO2Sense 

woodfuel network at: 

www.co2sense.org.uk/Networks/renewableenergy/woodfuel/default.aspx 

CO2Sense has provided funding for an 

underground woodfuel store to feed Yorkshire 

Dales National Park Authority®s new woodfuel 

boiler which provides heats to its offices. The 

boiler uses only woodfuel sourced from 

sustainably managed woodlands within the 

region. Eventually, YDNPA hopes to buy 

woodchip from suppliers within the national 

park itself, helping the local economy and 

contributing to good and sustainable 

management of woods, which in addition to 

providing a supply of low carbon fuel supports 

strong biodiversity. 

 

 

Yorkshire Dales National Park Authority  

STAFF KEEP WARM THANKS TO WOOD 
 

The Yorkshire Dales National Park Site 

The National Park was successful in securing funding of £33,000 from the Woodfuel 

Programme for the construction of an underground fuel store, representing 50% of the 

total cost of the store. This design makes tipped deliveries of chip straightforward and 

enables the National Park to receive fuel from a range of different vehicles, and not be 

dependent on one fuel supplier. 

 

http://www.co2sense.org.uk/Networks/renewableenergy/woodfuel/default.aspx
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Introduction 
 

This guidance document considers the installation of woodfuel space heating in new build 

developments and retrofitting into existing buildings. It is not intended to cover woodfuel for 

industrial process heat, Combined Heat and Power (CHP) systems1, or heating for single domestic 

dwellings. It outlines the key practical considerations as well as the legislative framework. It will 

answer the key questions to ensure successful project implementation. Part 1 addresses key 

considerations when installing woodfuel heating. Part 2 looks in more detail at common pitfalls in 

actual woodfuel installations and how these can be avoided. 

 

Why woodfuel? 

You may be considering woodfuel for a number of reasons: 

 It can lessen long term fuel costs in an increasingly volatile energy market. 

 You may have a planning commitment to install a percentage of renewable energy in the 

development. 

 You may have a commitment under a Climate Change Agreement or the EU Emission 

Trading Scheme or the Carbon Reduction Commitment Energy Efficiency Scheme. 

 The public sector has a key role in driving the uptake of renewable energy and has 

carbon reduction targets. 

 

Whatever the reason for considering woodfuel, it will often offer a cost competitive alternative to 

fossil fuel. However, there are several key considerations you need to take into account at an early 

stage. 

 

Key considerations 

1 Woodfuel is a solid fuel. Issues of delivery, reception and storage need to be considered at a 

very early stage. 

2 Modern woodfuel heating systems are efficient and reliable. However, there are some key 

differences that mean a woodfuel system cannot be simply substituted for a gas boiler. Your 

mechanical or heating engineer needs to understand and plan for this. 

3 Your usual energy contractor or maintenance staff may not have experience of woodfuel 

systems. You will need to make sure they are properly trained by the installer, or agree an energy 

supply or long term fuel and maintenance contract with the installer. 

 

Management options 

If this is your first foray into woodfuel heating, you could consider running it through a heat supply 

contract or a back-to-back contract, in which the contractor undertakes a greater amount of 

responsibility for the plant. While this will take some of the day-to-day control from you, it will 

allow you to become used to the differences. If you decide to take this option, this advice note will 

still be useful for contract negotiations. Once you and your maintenance staff become confident, 

you can always then take greater control of your system.  

                                                      
1 See Advice note on domestic woodfuel heating. 

http://www.4nw.org.uk/downloads/documents /oct_08/nwra_1224513378_domestic.pdf    

http://www.4nw.org.uk/downloads/documents%20/oct_08/nwra_1224513378_domestic.pdf


P a g e | 4 

 

  

Part 1 

 

Considerations when 

installing woodfuel heating 

systems  
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Planning and legislation 
Planning regulations and constraints surrounding a woodfuel installation can be daunting, 

especially if you are installing a large system, or are planning to add a woodfuel system to a listed 

building. 

 
Smoke control area 

The location of the proposed installation is the first important consideration. You need to establish 

whether the development falls into a Smoke Control Area (SCA). Information on which local 

authorities are smoke control areas can be found on the Defra website2. If it is in an SCA, then you 

will be limited to using an appliance from the Exempt List3. In some circumstances, it may be 

possible to persuade the planning authorities to use a non-exempt unit if you can provide detailed 

emissions data. 

 

Boiler size 

The size of the boiler is another important consideration. Other than SCA considerations, boilers 

under 400kW require little further attention from the regulatory authorities as they fall below the 

threshold of Pollution Prevention and Control Regulations 20004. For boilers over that size fuelled 

with recycled wood, you must supply further information on technical details and environmental 

impacts to the local authority. They may also stipulate continuous monitoring of flue gases. This 

may merely mean handing over data to them at regular intervals. If the proposed boiler is over 

3MW in size, the Environment Agency will be the responsible regulator. 

 

Building regulations 

Building regulations also apply. Installations under 50kW must adhere to Part J, Combustion 

Appliances and Fuel Storage Systems5. It will also provide useful pointers for larger installations. 

Just as approved gas installers are accredited by CORGI, the solid fuel registration body is HETAS6. 

 

Other considerations 

The planning authorities may also be concerned about the height and visual impact from the flue. 

This is unlikely to cause a problem with modern woodfuel systems unless it concerns a listed 

building or the development is in a conservation or landscape designation area. They may also 

ask about vehicle movements associated with fuel delivery. Again, problems are not likely to occur 

unless the boiler is very large and the fuel storage is small. 

 

 

 

 

                                                      
2 http://smokecontrol.defra.gov.uk/locations.php  
3 www.uksmokecontrolareas.co.uk/appliances.php?country=e  
4 www.opsi.gov.uk/si/si2000/20001973.htm#sch1  
5 www.planningportal.gov.uk/england/professionals/en/4000000000503.html  
6 www.hetas.co.uk/  

http://smokecontrol.defra.gov.uk/locations.php
http://www.uksmokecontrolareas.co.uk/appliances.php?country=e
http://www.opsi.gov.uk/si/si2000/20001973.htm#sch1
http://www.planningportal.gov.uk/england/professionals/en/4000000000503.html
http://www.hetas.co.uk/
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Delivery, storage and reception of fuel 
This is a major consideration and constraint. It needs to be addressed before development plans 

are committed to paper. If the development envelope is too small, it could restrict the fuel storage 

area or delivery vehicles may not be able to access the storage areas. This has proved particularly 

problematic on some PFI contracts where a series of similar buildings at several different locations 

have been constructed. However, access and space within the development envelope has been 

different at each site, so a single solution for access and storage is not possible. 

 
Fuel stores 

Fuel store size is dependent on how often you want refuelling to occur. Generally, as large a 

storage area as possible is advised to ensure sufficient reserves. This is linked to the size of boiler, 

and also the size of the delivery vehicle. If you receive fuel in 10m3 loads then you will need at least 

12.5 m3 of storage if you reorder when the store is one quarter full. Be aware, however, that 

woodchip above 30% moisture content can degrade if left in storage for more than six months. 

 

A variety of options exist for receiving and storing fuels. Some suppliers of pellets are able to blow 

fuels through pipes some distance into elevated silos. This is similar to the established practice of 

delivering animal feeds to intensive rearing units. 

 

The best option, particularly where space is constrained, is underground storage, although this is 

the most costly. It allows for the easy tipping of fuels from a variety of vehicle types. A slight 

variation of this is partially underground/partially above ground storage. The amount above 

ground is determined by the delivery vehicle®s tipping height. A ramp may provide some extra 

height. As with any underground structure, a degree of attention needs to be given to drainage 

issues. 

 

Where space is not constrained and large quantities of fuel are used, a simple warehouse type 

store with a walking floor is effective. A similar store without a walking floor and loading with a 

front loading bucket into a hopper is another simple solution if you have staff and machinery on 

site. In a few situations, particularly in rural locations, a manually loaded single fire log boiler 

would merely need a simple covered log store and someone to load the boiler once a day. With 

small pellet boilers, manually emptying 15kg bags into a hopper is by far the simplest option.  

 

Many novel solutions exist to get round most constraints, but this emphasises the need to 

establish contacts with fuel suppliers at an early stage. Further information on delivery storage 

and reception can be found at the Biomass Energy Centre7. 

 

 

 

 

 

 

                                                      
7 www.biomassenergycentre.org.uk/portal/page?_pageid=75,17728&_dad=portal&_schema=PORTAL  

http://www.biomassenergycentre.org.uk/portal/page?_pageid=75,17728&_dad=portal&_schema=PORTAL


P a g e | 7 

 

  

Fuel supply and quality 
Questions about fuel supply are the most common queries from developers. Fortunately, Yorkshire 

and Humber possesses a strong woodfuel supply chain. Details of fuel suppliers can be found on 

the CO2Sense Woodfuel Network8. 

 
Pellets 

Pellets are readily available in the region. They are energy dense (requiring less storage space), 

consistent and can be easily blown down a pipe to above ground storage. They are the most 

expensive woodfuel, approximately matching the p/kWh of mains gas at present, but are cheaper 

than oil. If you are considering an automated boiler under 25kW, then pellets should be the first 

choice. If your installation is between 25kw and 600kw, then a pellet system will be less expensive 

to install and storing pellets is easier to store than chip. You should still consider pellets for 

installations greater than 600kw. However, as installation size increases, the higher capital cost of 

woodchip installations is recovered through the lower cost of chip. Indicative pellet prices can be 

found on the Biomass Energy Centre website9.  

Wood chip 

Chips are considerably less expensive than pellet and have a p/kWh lower than mains gas. As 

with wood pellets, indicative chip prices can be found on the biomass energy centre website10. 

However, chip is bulkier and less consistent than pellets. Chip consistency in terms of size and 

moisture content is vital. Low quality chip has been the largest reason for boiler breakdown to 

date; you need to get written chip specifications from the boiler manufacturer or installer. This is 

likely to be the new European CEN/TC 33511 specification or the Austrian ÖNORM M713312 grades. 

You then need to get your fuel supplier to deliver to this standard. 

 

Wood chip is likely to come from two sources; forestry/tree surgery material or recycled waste 

wood. The forestry materials tend to be wetter and denser. Recycled wood is generally dryer and 

therefore lighter by volume. 

 

Using waste wood 

Using waste wood as a fuel is exempt under the Waste Incineration Directive (WID) as long as it 

contains no plastic or heavy metal contamination. Therefore, chips from clean pallets are 

acceptable, but something derived from treated roofing battens with plastic wrapping 

contamination is not. If your fuel derives from waste wood, make sure the supplier can guarantee 

it is ¯exempt° as defined by WID. Pallet derived material could also contain some nails so make 

sure the supplier passes a magnet over it before it is delivered. Another common fuelling mistake 

is to use tree surgery waste without any screening, drying and grading. Tree surgery waste that 

has not been expertly reprocessed should never be used. 

 

Logs 

                                                      
8 www.co2sense.org.uk/Networks/renewableenergy/woodfuel/default.aspx  
9 http://www.biomassenergycentre.org.uk/portal/page?_pageid=75%2C59188&_dad=portal&_schema=PORTAL  
10  http://www.biomassenergycentre.org.uk/portal/page?_pageid=75%2C59188&_dad=portal&_schema=PORTAL 
11 www.biomassenergycentre.org.uk/portal/page?_pageid=77,19836&_dad=portal&_schema=PORTAL  
12 www.sewf.co.uk/links/SEWF_Chip_Spec.pdf  

http://www.co2sense.org.uk/Networks/renewableenergy/woodfuel/default.aspx
http://www.biomassenergycentre.org.uk/portal/page?_pageid=75%2C59188&_dad=portal&_schema=PORTAL
http://www.biomassenergycentre.org.uk/portal/page?_pageid=75%2C59188&_dad=portal&_schema=PORTAL
http://www.biomassenergycentre.org.uk/portal/page?_pageid=77,19836&_dad=portal&_schema=PORTAL
http://www.sewf.co.uk/links/SEWF_Chip_Spec.pdf
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Logs should be readily available from a variety of sources for single fire or batch log boilers. 

Size and moisture content are again important, but more for overall simplicity of loading and 

efficiency of combustion. The boiler manufacturer/installer will be able to provide you with details 

on optimum size and moisture content. 

 

 

Practical differences with woodfuel boilers 
In the vast majority of cases, you cannot merely substitute a woodfuel boiler for a gas boiler. This 

is most marked where you have a modern Building Management System (BMS). Although most 

modern woodfuel boilers allow modulation to around 30% of maximum output, they are not 

suited to continuous low level output. 

 

Woodfuel boilers are best run at close to full load. To get the best out of a system, it is now 

accepted that they are run in conjunction with an insulated accumulator tank or thermal store. The 

BMS can then draw heat from this and the boiler recharges the hot water store by running at high 

output. 

 
Boiler size 

Because of their mode of operation, woodfuel boilers can be undersized when compared to gas 

or oil boilers. Do not be tempted to oversize a woodfuel boiler. Where there are some continuous 

lower level outputs or rapid peaks and troughs, you can run the woodfuel boiler in conjunction 

with a smaller gas or oil boiler. 

 

Maintenance 

Most modern boilers are self cleaning. However, some periodic maintenance may be required. 

Many have long heat exchanger tubes running horizontally or vertically. Make sure when 

installing boilers that the tubes are easily accessible. For example, installing boilers with vertical 

tubes into a low roofed boiler room can make removal impossible. Similarly, make sure you have 

sufficient space to remove horizontal tubes. 

 

Modern boilers are also likely to have automatic ash removal. Ash quantities are generally very 

low (<1% of fuel volume), but you will still need to empty the ash bin. This is likely to be weekly and 

never more than once a day. Maintenance requirements are greater than for gas appliances, but 

are not onerous; however, you will need to build this in to any contracts you have with existing 

building/heating maintenance providers. While many are becoming increasingly aware of this, it 

is likely to be a new field for them. They need to have the correct training and allocate sufficient 

time for this. Some of this work can be undertaken by having a remote diagnostic link back to the 

installer/supplier. 

 

Making adjustments 

Having a woodfuel system is often viewed as being innovative and novel. There have been a few 

instances where building managers, keen to demonstrate the new equipment, have adjusted 

boiler settings or attempted to use a different type or grade of fuel. Unless you know the boiler 

intimately it is best to avoid this temptation. Even if the boiler is technically capable of doing so, 
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switching between pellet and chip, for instance, may cause problems with not only the feed 

system but the boiler efficiency. 

 

Sources of advice 

There are a number of case studies in Woodfuel Heating in The North of England: A Practical 

Guide13 on the CO2Sense Woodfuel Network14. It is useful to find a couple of examples that are 

similar to the system you are intending to install, and contact the person now in charge of the 

system. They will give you some extremely useful advice. The CO2Sense Woodfuel Programme 

can help organisations set up study tours, and also runs advertised study tours. 

 

Contract options 

There are now an increasing number of options available from equipment and fuel suppliers for 

woodfuel systems. These range from turnkey installation to energy management contracts, where 

you buy heat from an Energy Supply Company (ESCo) and everything, including fuelling and 

maintenance, is carried out by them. An ESCo contract or something similar, like a back-to-back 

contract where the installer maintains a high level of control, is preferable where you are new to 

using this technology. Because most woodfuel systems are tailored to the specific installation, it is 

worth taking this approach, as any teething problems can be rectified by the specialists that 

installed the system. You may then wish to negotiate greater control as you become more 

accustomed to using woodfuel systems. 

 

Financial assistance 

Because this is a technology that government wants to promote, there are a range of financial 

packages available. Note that you cannot necessarily access more than one for any given 

scheme. 

 

 CO2Sense Woodfuel Programme ² a flexible support package within Yorkshire and the 

Humber for the supply and use of woodfuel. Support can be offered for the 

implementation of woodfuel installations and the engineering conversion of oil and coal 

boilers to run on woodfuel. A large 2MW pellet boiler is also available for lease to allow 

organisations to gain hands on experience of woodfuel technology before committing to 

capital purchase of their own boiler. 

 Low Carbon Building Programme15. Currently Only available for public sector buildings and 

not-for-profit organisations, it offers up to 50% grant for approved equipment up to 45kW. 

 Rural Development Programme for England16. Specific funding for rural businesses. Grants 

may be available for advice and equipment. Local conditions apply. 

 Carbon Trust Interest Free Loans17. Small or medium sized businesses can borrow £5,000 

to £200,000 interest free with the repayments based on the savings. 

 Enhanced Capital Allowance18. Enables a business to claim 100% first-year capital 

allowances on their spending on qualifying woodfuel equipment. 

                                                      
13 www.creativeconcern.com/iwood/pdf/WoodfuelHeating.pdf  
14 http://www.co2sense.org.uk/Networks/renewableenergy/woodfuel/default.aspx  
15 www.lowcarbonbuildingsphase2.org.uk/  
16 www.nwda.co.uk/rdpe  
17 www.carbontrust.co.uk/energy/takingaction/loans_renewables.htm  

http://www.creativeconcern.com/iwood/pdf/WoodfuelHeating.pdf
http://www.co2sense.org.uk/Networks/renewableenergy/woodfuel/default.aspx
http://www.lowcarbonbuildingsphase2.org.uk/
http://www.nwda.co.uk/rdpe
http://www.carbontrust.co.uk/energy/takingaction/loans_renewables.htm
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Part 2 

 

Common problems and 

design considerations for 

small-scale wood pellet 

boiler installations 

 

Practical examples 

 

 

 
 

 

 

 

 

 

                                                                                                                                                                     
18 www.eca.gov.uk/etl  

http://www.eca.gov.uk/etl
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Introduction 
 

Woodfuel has been proven in many installations across the UK to enable organisations to achieve 

targeted levels of financial and CO2 savings. However, there are also numerous poorly 

implemented schemes that are not meeting the design targets for CO2 savings. Many of these 

schemes are experiencing significantly higher maintenance demands, and in some cases have 

serious safety issues related to the handling of the woodfuel, or have been taken out of use. 

Stories of such problems can seriously damage the market perception and uptake of woodfuel 

boilers, even though these problems are usually easily avoided through good planning, design 

and operation. 

 
This section reviews the findings of a study of eight small wood pellet woodfuel installations 

experiencing difficulties and identified the common problems seen. It then goes on to make 

recommendations for avoiding these problems at the design stage, and to suggest remediation 

measures that can be undertaken to improve the existing installations. 

 

For confidentiality reason the identity and ownership of these installations is not given. 

 

The CO2Sense Woodfuel Programme can provide assistance to organisations considering a 

woodfuel installation and also in addressing problems with existing installations. See back page 

for contact details. 
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Summary of Common Problems  

Issues that adversely affected the efficient operation of the woodfuel 

boilers reviewed were identified at every stage of the process, from 

boiler and system specification right through to operation and 

management. The common problems encountered at each stage are 

summarised in this section. 
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Woodfuel boiler and system integration 

 
Boiler Size 

Several of the woodfuel boilers were over-sized due to the designer following a sizing 

methodology used for fossil fuel boilers, in which the woodfuel boiler is sized to meet the peak 

heat demand at the site. However, under normal operating conditions, the peak load occurs 

infrequently, resulting in the woodfuel boiler cycling on and off, which reduces system efficiency 

and increases boiler maintenance. Woodfuel boilers run most efficiently at high load; they do not 

efficiently turn down below 20% of the maximum capacity. Therefore, if oversized, the low loads 

that make up a large proportion of the heat demand are outside of the optimum operating range 

of the boiler, leading to poor performance. 

 

Integrated thermal store 

At most of the sites, the woodfuel boiler had been integrated into the system without including a 

thermal store (also referred to as an accumulator tank or buffer vessel) between the woodfuel 

boiler and the heat load. Using a thermal store is recommended for a number of reasons. Firstly, 

a woodfuel boiler has a slow system response, and so a system without a thermal store will not 

interact well with site loads and auxiliary fossil fuel boilers. Secondly, a thermal store can provide 

a thermal output over a short period of time that is greater than the rated capacity of the woodfuel 

boiler. Thirdly, the store can allow a woodfuel boiler to operate for a short period at high load to 

charge the store and serve low loads over a longer period, therefore reducing the number of 

times the boiler cycles. This makes the system more efficient. In a system with a thermal store, the 

boiler effectively serves the heat store rather than the heat loads directly. A boiler installed without 

a thermal store will lead to reduced seasonal efficiency and higher maintenance requirements for 

the woodfuel boiler system. 

 

At some of the sites, a thermal store had been included, but was configured so that it was 

supplied by both the fossil fuel boiler and the woodfuel boiler. In this scenario, the thermal store 

now acts as a load that both the woodfuel and fossil fuel boiler will attempt to serve; the slow 

response of the woodfuel boiler will then cause the fossil fuel boiler to fire to serve the demand. In 

this configuration, the fossil fuel boiler will not be able to supplement heat output from the 

woodfuel boiler and thermal store. Here we can see that an incorrectly installed thermal store will 

cause many of the same problems encountered when there has been no thermal store installed 

at all. 

 

Automatic ignition 

Woodfuel boilers that do not have automatic ignition require a staff member to manually ignite the 

woodfuel. This can take time as well as causing unnecessary Health & Safety issues related to the 

ignition of solid fuels. Boilers with no automatic ignition are often left on in ­kindle® or ­slumber® 

mode to reduce the number of times a woodfuel boiler has to be ignited; the plant is essentially 

on standby. This means that no useful heat is being supplied from the boiler, but the plant is still 

consuming woodfuel, which, over time, will reduce the seasonal efficiency of the plant 

considerably. This is particularly pertinent to over-sized boilers where the plant is often left in 
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­kindle® mode when the heat demand drops below the modulation (turn down) limit of the boiler 

and the fossil fuel boiler is supplying the low load heat demand. 

 

Automatic heat exchanger cleaning systems 

Boilers without automatic heat exchanger cleaning systems or mechanisms require manual 

cleaning to prevent fouling the heat exchanger over time. If the tubes are not cleaned on a regular 

basis, the efficiency of the heat exchanger and so the boiler system is reduced. The numerous ­fire 

tubes® in a typical woodfuel boiler heat exchanger make manual cleaning a time consuming and 

dirty task. The trade off between higher capital or manual maintenance costs needs to be 

considered when deciding whether to opt for automatic or manual cleaning. 

 

Automatic ash removal 

If automatic ash removal is not specified for the woodfuel boiler, there is a requirement to 

periodically shut the boiler down and manually clear out the ash. This increases maintenance and 

reduces the boiler availability. De-ashing is also required more often in periods of high heat 

demand, effectively reducing availability when high boiler availability is required. If the ash is not 

cleaned out regularly, it will build up and can impact on combustion conditions, which can lead to 

boiler failure and shut down. Automatic ash cleaning mechanisms collect ash from beneath the 

combustion grate and the fly ash that has been cleared from the heat exchanger tubes. This is 

then extracted into a bin external to the boiler. Some systems claim to have automatic ash 

removal, but require the boiler to be shut down and monitored during the cleaning process. This is 

not considered to be automatic ash removal. 

 

Safety heat exchanger 

If a power shortage should occur whilst the boiler is running and a safety heat exchanger is not 

fitted or not commissioned properly, there is a risk the boiler will overheat. The safety heat 

exchanger is usually a mechanically operated device that indirectly cools the boiler water if the 

main boiler pump stops. 

 

Back end protection  

A back end protection system prevents condensation of acid gases in the boiler. If there is no back 

end protection for the woodfuel boiler, there may be higher levels of fouling and corrosion. This 

occurs because the return water is too cool, which causes flue gases to condense in the boiler 

heat exchanger and flue. Condensed acid gases will increase the rate of corrosion of the boiler 

tubes, and condensed tars and soot will increase the rate of fouling within the boiler. This is a 

more common problem when using woodfuels with higher moisture contents. 

 

Input and output heat meters 

If input and output heat meters are not installed on a woodfuel boiler water circuit (after the 

thermal store), it is very difficult to calculate the seasonal efficiency of the plant and quantify any 

carbon and financial savings being made. This means that any issues causing poor performance 

of the boiler may not be identified and rectified until much later, if at all. 
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Flue access 

Flues installed with no access for flue cleaning or without drainage provision for flue condensate 

can lead to the inside of the flue and the boiler becoming corroded, which reduces combustion 

efficiency. Additionally, flue gases can leak into the boiler house, causing a severe health and 

safety risk. 

 

 

Fuel Quality, Delivery and Handling 

 
Quality 

Woodfuel that does not meet the boiler plant manufacturer®s specification for size, moisture 

content and ash content can cause problems with fuel feeding and can result in increased rate of 

fouling, clinkering and failure of the boiler. Fuel should in all cases be bought to a standard 

specification19. 

 

Staff and delivery access 

Some of the sites had wood pellet delivery connections located in a position that is not easily 

accessible, therefore requiring staff to use ladders whilst having to use two hands to handle the 

feeding pipe. This raises Health and Safety concerns, as well as increasing the difficulty for staff. 

This is illustrated in Figure 1. 

  

Delivery lorries need to have safe access to sites and be able to park within 10m of the woodfuel 

store to connect the pneumatic pellet in-feed hoses to deliver pellets into the fuel store. Many sites 

did not have this access. During delivery, the engine of the vehicle must remain running while the 

delivery driver is occupied with the delivery activities.  Due care must be taken when deliveries are 

undertaken in public areas or areas with other moving traffic. Also, delivery time windows need to 

be agreed with suppliers to ensure easy access to the fuel store. 

 

 Transfer from lorry to store 

The pellets are blown from the delivery lorry through the in-feed pipes 

into the fuel store at high speed. If there are multiple bends or 

obstructions in the in-feed pipes, the pellets can become degraded 

when they impact on obstructions, causing subsequent storage and 

boiler performance problems. 

 

Degradation of the pellet can also occur if the in-feed pipes direct the 

pellets towards solid surfaces within the pellet store, such as the 

ceiling (as shown in Figure 2), or opposite walls. Degradation of the 

pellets can result in a higher proportion of fines in the fuel, which can 

lead to increased fouling levels and clinker generated in the grate, 

leading to poor boiler performance. A rubber pad can be installed in 

the impact area to provide additional protection for the pellets. 

                                                      
19 www.biomassenergycentre.org.uk/portal/page?_pageid=77,19836&_dad=portal&_schema=PORTAL  

Figure 1 Pellet in-feed pipe 

connectors located out of reach 

of Delivery Driver 

http://www.biomassenergycentre.org.uk/portal/page?_pageid=77,19836&_dad=portal&_schema=PORTAL
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The fuel store shown in Figure 2 was not labelled to say which pipe was the in-feed and which 

was for ventilation; the pipe that is circled had been incorrectly used for fuel delivery, which 

caused degradation of the pellets on impact during delivery. 

 

Figure 3 shows a number of sharp protrusions inside the in-feed pipe that caused degradation of 

the pellets during delivery. The inside of such pipes should be smooth and obstruction free. 

 

Unsuitable seals in the partition between the 

pellet store and boiler room can cause high 

levels of dust emissions to enter the boiler 

room, and, as shown below, can settle on 

motors and gearboxes. This presents a risk of 

explosion, as well as increasing cleaning 

maintenance.  

 

At several of the sites, there was a lack of good 

housekeeping to ensure that dust is cleaned 

from the surfaces in the boiler room.  Cleaning 

of dust must be carried out regularly to prevent 

a source of ignition and risk of explosion. 

 

 

 

Fuel Storage 

 
Maintenance and emergency access 

 

If the fuel store has no observation window, or this window is obscured, it can result in the 

operator having to physically enter the fuel store through the emergency access hatch to look at 

the woodfuel level, a process that often involves climbing a ladder with a hand held lamp. This is 

Figure 2 In-feed pipe forcing pellets to impact against the 

roof of fuel store 

 

Figure 3 Obstructions within in-feed pipe Figure 4 Collection of dust on motors inside boiler room 
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both dangerous and inconvenient for the operator, and makes it more likely that the boiler will run 

out of fuel as the fuel level is not easy to check.  

 

Fuel stores should incorporate a door for emergency use only, and should not be used on a 

regular basis. Often there is no internal barrier to stop woodfuel pouring out if the door is opened 

when the fuel level is high. Ideally there should be a window in the 

door. 

 

Lighting 

The fuel store can have an explosive atmosphere. The risks of this 

are often not highlighted in operator training. Therefore, operators 

may use non-ATEX20 lighting and equipment within the store. Figure 

5 shows a tungsten lamp inside the fuel store; this poses an 

explosion risk. 

 

Storeroom design and boiler fuel feed 

The poor design of woodfuel stores can mean that there is insufficient ­live® storage space to allow 

the efficient procurement of full loads of woodfuel. A small fuel store will result in the operator 

paying a higher tariff for more frequent deliveries of partial loads. Stores should be sized so that 

there is still sufficient fuel available to feed the boiler whilst there is also sufficient free storage 

space to take a full delivery load. Storage space should also take into account how often delivery 

will be required to meet the heat demand from the boiler. 

 

A badly designed fuel store, fuel extraction and boiler feed system will reduce the amount of 

woodfuel flowing into the fuel feed system, and therefore reduce the woodfuel automatically fed 

to the boiler. In some instances, this has led to the operator entering the fuel store to manually 

rake the fuel towards the fuel extractor. This is dangerous and should not be permitted. 

 

The designs of some auger systems have also been found to increase the 

rate of degradation of wood pellets when being transported from the fuel 

store to the boiler. The pellets shown in Figure 6 below were damaged by 

a centre-less or flexible spiral delivery auger within a polypropylene tube. 

Solid core augers with slow moving drives cause least damage to wood 

pellets. 

 
 

 

 

 

                                                      
20 Explosive Atmospheres Directive 99/92/EC (ATEX 137) 

 

Figure 3 Use of tungsten lamp to 

view inside a pellet store 

 

Figure 4 Woodfuel damaged during 

transport from store to boiler 
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How to avoid common problems 

The issues identified that adversely affected the efficient operation of the 

woodfuel boilers can be solved through sufficient knowledge when 

designing and installing woodfuel stores and boilers, and also by 

ensuring staff are properly trained about how the boiler functions. 
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Boiler specification 

 
It is vital that the boiler is correctly sized. A well designed woodfuel system with thermal store and 

auxiliary back up boiler should include a woodfuel boiler sized to meet the average load profile, 

not the peak load profile. The thermal store, if correctly proportioned, will supply the majority or all 

of the peak heat demands when they rise above the capacity of the woodfuel boiler. When the 

heat loads are low and below the turn down limit of the woodfuel boiler (usually 20% of maximum 

capacity), the heat will be supplied from the thermal store, with the woodfuel boiler firing only to 

recharge thermal store rather than attempting to satisfy the load. A fossil fuel boiler can be 

integrated to supply any remaining demand above the capacity of the thermal store. A system 

designed to use a fossil fuel boiler to supply peak demands is shown in Figure 7. This illustrates a 

100kW woodfuel boiler, thermal store and fossil fuel boiler meeting the heat demands of a site 

throughout a high demand winter day. 

 

 
Figure 5 100kW Woodfuel boiler, thermal store and auxiliary boiler supplying demand 

 

The thermal store also minimises cycling of the boiler during periods of low demand. Figure 8 

shows a typical summer day demand profile. The load is initially served by drawing heat from the 

thermal store. This continues until the store is low and the boiler fires to replenish the store and 

serve any existing load. In this scenario, the 100kW woodfuel boiler, which will have a minimum 

output of 20-30kW, is not required to fire until a substantial thermal demand is present in the 

thermal store. As a result, the boiler only needs to fire once per day, and when it does, it fires for 

four hours, running at a high and efficient load. It is therefore maintained at efficient operating 

conditions, rather than firing up and shutting down repeatedly within a short period of time. 
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Figure 6 Typical summer day profile 

 

A woodfuel boiler will involve more maintenance and staff attendance than a fossil fuel system. 

Therefore, before a woodfuel boiler is specified, consideration should be given to staff availability. 

If there is little or no staff time available at the site to tend to the boiler on a regular basis, it is 

recommended that automatic ignition, automatic heat exchanger cleaning and full automatic ash 

removal should be specified. Even with these items, the woodfuel system will require more staff 

time than conventional fossil fuel boiler. 

 

Back end protection (a ­shunt®) should be integrated in woodfuel boilers to maintain a minimum 

boiler water return temperature. This is necessary to prevent flue gases condensing in the boiler 

and causing fouling and corrosion in the boiler. 

 

Meters should be installed to record both the thermal input into the boiler from the woodfuel and 

the thermal output from the boiler to the heat circuit after the thermal store. This will enable the 

seasonal efficiency of the boiler to be assessed. Monitoring of the heat meters will also allow 

issues affecting the efficiency of the boiler to be identified early and rectified. The proposed 

government Renewable Heat Incentive21 scheme will offer a financial incentive for all heat 

generated by a woodfuel heating scheme, but in order to claim this incentive, accurate heat 

metering on the heating circuit will be required for larger installations. Metering thresholds will be 

specified in the RHI Regulations. It is important to consider this at the design stage. 

 

 

 

 

                                                      
21 
www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/renewable/policy/renewable_hea
t/incentive/incentive.aspx  

http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/renewable/policy/renewable_heat/incentive/incentive.aspx
http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/renewable/policy/renewable_heat/incentive/incentive.aspx
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Fuel Delivery and Handling 

 
In the first instance, it is essential that the woodfuel meets the specification of the woodfuel plant, 

both from the combustion and the fuel feed perspectives. 

  

The in-feed connections for blown pellet fuel delivery should be located at a safe height and 

location to avoid the need to use a ladder to connect the pipe during delivery. 

 

The in-feed pipes should be free of internal obstructions and misaligned flanges, and avoid 

multiple and sharp bends wherever possible. If bends are necessary, then a ­long radius® of no 

less than 300mm but ideally around 500mm, with a length of at least 500mm between bends, 

should be implemented. 

 

On exit of the in-feed pipe into the fuel store, the in feed tubes should avoid directing the pellets 

towards solid surfaces. To help prevent pellet degradation on delivery, an impact protection mat 

made of a suitable material such as High Density Polyethylene (HDPE), of 1mm thickness or 

greater and approximately 1.5m x 1.5m, should be installed. Figure 9 below shows two examples 

of wood pellet in-feed designs; in both plans the fuel inlet pipe is positioned to allow fuel to enter 

along the full length of the fuel store, minimising areas of ­dead space®. Impact mats are used to 

prevent damage to pellets and a double seal access hatch is positioned in a location out of the 

direct line of the pellets entering the store. 

 
 

 

 

 

 

 

Figure 7 Examples of good fuel store layout 
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Pellet degradation is minimised by good design of the feed 

system from the pellet store to the woodfuel boiler; proven 

transfer systems include slow moving solid augers. Figure 10 

shows good quality pellets that have not been degraded during 

delivery and feed to boiler.  

 

 

Fuel Storage 

 
The woodfuel store must be sized so that sufficient fuel is available to accommodate the potential 

site demand between deliveries, and designed in a way that maximises volume available for full 

load deliveries. Areas of dead space should be minimised, but are nevertheless unavoidable. 

Therefore, the fuel store should be sized by 40-50% larger than the effective volume required to 

allow for the unusable areas. In large fuel stores, agitators can be used to move the fuel towards 

the fuel feed system if required, as any situation where operators need to enter the fuel store to 

manually manipulate the woodfuel are dangerous and should be avoided. 

 

A suitable method of gauging the fuel level should be included; consideration should be given to 

who needs to know the fuel level and how best to inform them. Sight glasses or observation 

windows at various heights should be built into the fuel store at positions easily viewable by the 

operator. For fuel ordering prior to store being empty, level sensors can be used in conjunction 

with an automated messages to alert building manger or other person in charge of fuel 

procurement. 

 

An access hatch into the fuel store is required for emergencies and should include a window. 

Access hatches should be positioned in easily accessible areas and should only be used by 

trained maintenance engineers that are certified to work in confined spaces. A double seal door is 

required to prevent dust from escaping. To avoid health and safety risks, doors should open 

outwards and an internal barrier should be incorporated for holding back the fuel when the door 

is opened. This could take the form of slatted wooden boards that slot into metal runners in front 

of the door. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10 Good quality fuel with no 

degradation 
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Boiler, fuel store and operational safety 

Health and Safety issues and specialist legislation compliance should 

be considered for the design, installation, operation and maintenance 

of a woodfuel heating plant. 
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Health and Safety 

 
There are many general Health and Safety issues that should be considered and where possible 

prevented. These include the following. 

 

Working in confined spaces 

This can be avoided by installing a fuel store that does not require staff to access it during normal 

operation. 

 

Working at height 

Pellet in-feed pipes and inspection windows should be situated within reach from ground level or 

have platforms provided with railings that are suitable for safe working. 

 

Exposure to boiler room/flue gases and wood dust 

There should be sufficient ventilation in the boiler room, and the boiler controls should be 

configured to ensure that negative boiler pressure is maintained to prevent emissions from the 

boiler. 

 

Exposure to noise 

Risk from the noise during pneumatic conveying of fuel and vehicles during pellet delivery should 

be considered and averted. 

 

Manual handling  

Ash bins should be sized so that they can be handled and moved safely by available site 

personnel. Lifting equipment and training may be required. 

 

Explosion risk 

In addition to general H&S legislation, a woodfuel plant must also comply with regulations 

specifically aimed at controlling the risks to safety from fire and explosions. Fuel stores for wood 

pellets will inevitably contain dust that will be present as both surface accumulation and 

suspended in the atmosphere above the pellet fuel. Dust presents an explosion risk. A DSEAR22 

study should be carried out at design stage and implemented through construction and 

operation. Staff should be aware of the explosion risk. 

 

Ignition risk 

These are often present from inappropriate lighting in the fuel store and the contact of metal 

moving against metal within the fuel feed system. Guidance should be followed from regulations 

as to the appropriate method for mitigating these risks. 

 

 

 

 

                                                      
22 The Dangerous Substances and Explosive Atmospheres Regulations 2002 (DSEAR) - all fuel stores, augers 
and equipment should be compliant with DSEAR 
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Fire risk 

These risks must also be mitigated in the design of the boiler and fuel delivery system. Typically, 

there should be a minimum of three systems of fire protection that prevent the burn back from the 

woodfuel boiler to the fuel store. These are: 

a) Mechanical firebreak installed within the fuel feed system. This could be a rotary valve 

or flap valve that mechanically breaks the path of fuel delivery  

 b) Auger control to stop and evacuate the fuel in the stoker auger  

c) A gravity fed water quench system or mains water quench of the stoker auger that is 

activated by a mechanical valve. In the case of water quench vessels, they should include 

a level alarm to ensure water is always present in case of evaporation of quench liquid 

over time. 

Risk of boiler over heating  

A safety heat exchanger is required to release heat from the boiler in case of a power failure 

occurring while the boiler is running. This device would be a mechanical temperature activated 

valve that sends cold water through a heat exchanger to dissipate heat from the boiler. 

 

 

Further Reading 

More information can be found in the following publications: 

 European Standard EN303-5 class 3 ­Heating boilers for solid fuels, hand and 

automatically stocked, with a nominal heat output of up to 300 kW® ² all equipment should 

be CE marked and compliant with this standard 

 Health and Safety Regulations ² www.hse.gov.uk 

 Control of Substances Hazardous to Health (COSHH) 2002 

 The Building Regulations 2000 (Approved Document J) Combustion Appliances and Fuel 

Storage Systems 

 The European Guide ONORM M7137 - Requirements for Storage of Wood Pellets at the 

Ultimate Consumer  
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Appendix 1 - Calculating fuel usage 

 

This should be considered as a rough estimate only. It is based on 

equivalent inputted fuel and does not take into account boiler 

efficiency.  
 

Estimate yearly kWh usage e.g. from historic energy bills. 

 

Then: 

1 n kWh x 00.0036 = n GJ 

2 n GJ ÷ 19 = Tonnes of oven dried wood (x ODT23) 

 

m³ Pellets24 = n ODT ÷ 0.9 x 1.5 

m³ Virgin chip25 = n ODT ÷ 0.65 x 3 

m³ Recycled chip26 = n ODT ÷ 0.8 x 5 

 

For example, a 100kW boiler using 100,000kWh/year would require annually: 

² 30m³ Pellets/yr 

² 83m³ Virgin chip/yr 

² 112m³ Reprocessed chip/yr 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      
23 ODT or Oven Dried Tonne is used in energy calculations only. 
An ODT fuel doesn®t actually exist. 
24 Where pellets have a 10%moisture content and 1.5 m³/tonne 
25 Where virgin chips have a 35%moisture content and 3 m³/tonne 
26 Where recycled chips have a 20%moisture content and 5 m³/tonne 
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Useful information 
 

Suppliers and installers of woodfuel boilers and woodfuel suppliers 
 

Yorkshire and the Humber Woodfuel Directory 2010 

Available on the CO2Sense Woodfuel Network ² 

www.co2sense.org.uk/Networks /renewableenergy/woodfuel/default.aspx 

 

Directory of Industrial Biomass Boilers and Combined Heat and Power Equipment 

Copies available from CO2Sense Yorkshire and available at 

http://www.envirolinknorthwest.co.uk/Envirolink/Biomass-

sig.nsf/0/1DCD845BC33C0E3B80257760002DF435?OpenDocument  

 

 

For more information about district heating and ESCo providers, please talk to CO2Sense, 

details on back page. 

 

Useful Links 
CO2Sense Yorkshire Woodfuel Network 

www.co2sense.org.uk/Networks/renewableenergy/woodfuel/default.aspx 

 

Forestry Commission  - Woodfuel Yorkshire and Humber 

http://www.forestry.gov.uk/forestry/infd-7lyfa4   

 

Biomass Energy Centre 

www.biomassenergycentre.org.uk 

 

Woodfuel Heating in the North of England: A Practical Guide 

www.creativeconcern.com/iwood/pdf/WoodfuelHeating.pdf 

 

Lancashire Woodfuel Boiler Study 

www.lancashire.gov.uk/corporate/web/view.asp?siteid=3681&pageid=17280&e=e 

 

0 

 

 

 

 

 

 

 

 

 

 

http://www.co2sense.org.uk/Networks%20/renewableenergy/woodfuel/default.aspx
http://www.envirolinknorthwest.co.uk/Envirolink/Biomass-sig.nsf/0/1DCD845BC33C0E3B80257760002DF435?OpenDocument
http://www.envirolinknorthwest.co.uk/Envirolink/Biomass-sig.nsf/0/1DCD845BC33C0E3B80257760002DF435?OpenDocument
http://www.co2sense.org.uk/Networks/renewableenergy/woodfuel/default.aspx
http://www.forestry.gov.uk/forestry/infd-7lyfa4
http://www.biomassenergycentre.org.uk/
http://www.creativeconcern.com/iwood/pdf/WoodfuelHeating.pdf
http://www.lancashire.gov.uk/corporate/web/view.asp?siteid=3681&pageid=17280&e=e
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This report is produced in association with Envirolink Northwest and Sustainable Energy Limited. 

 

For further information, contact the CO2Sense Woodfuel Programme team 

 

CO2Sense Yorkshire, Victoria Hose, 2 Victoria Place, Leeds, LS11 5AE 

T: 0113 237 8400 

E: woodfuel@co2sense.org.uk 

www.co2sense.org.uk 
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