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CASE is an Invest Northern Ireland funded 

competence centre with grant funding of 

£5 million. The centre  has successfully 

funded 18 research projects in renewable 

energy across biogas, marine renewables 

and energy systems sectors.

In Northern Ireland approximately 6 % of heat and 27% of 

electricity is currently generated from renewable sources. 

While wind and solar are responsible for proving the 

majority of the renewable electricity, biomass combustion 

provides almost all the current 6%. However, Northern 

Ireland must provide 40% of electricity and 10% of heat 

from renewable sources by 2020 with further 

development of these sectors required to 2030 and 

beyond and as such there needs to be significant 

development in order to reach these goals. It is ever more 

likely, especially for electricity generation that an 

increasing proportion of this biomass energy requirement 

will be satisfied through imports, such as wood pellet from 

N. America and Canada. There is an opportunity therefore 

for N. Ireland to take a stake in its own energy future, by 

utilising previously un-explored purpose grown and 

incidental agricultural bi-products. Within Northern Ireland 

there are known to be considerable quantities of biomass 

materials, for example forestry and aboricultural risings, 

manufacturing process by-products and agri-food chain 

wastes, that may have potential as biomass fuels. Findings 

from a recently commissioned study indicate that there is 

a possible 700,000 tonnes of these materials available on 

a continuous basis within the country (Fig 1). However, 

while many potential fuels may have an energy content 

comparable with many existing fuels, they may not meet 

many of the criteria for fuels as set by legislative or 

industry standards. Thus the principal aims of this project 

are to test and report on the feasibility of such materials as 

are presented, using standard laboratory and industry 

tests to examine and describe their physical and chemical 

characteristics relevant to biomass energy requirements. 
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Figure 1. Estimations of Bio-resource availability 



SUBB PROJECT
S U S T A I N A B L E  A N D  U N D E R - U T I L I S T E D  B I O M A S S  B O I L E R  F U E L S  P R O J E C T

Most biomass boilers operate with fuel delivery systems that use augers or similar mechanical equipment to 

deliver the fuels, mostly wood pellets or woodchips, to the furnace.  These systems generally have limitations 

on the size of the fuel particles, large pieces can wedge and stop the auger whereas over-abundant small 

particles can compact within the auger channel and cause stoppages and can also affect the energy 

conversion efficiency and flue gas emissions of boilers. Conventional biomass fuels, largely wood materials, are 

therefore graded by size and their quantity within a volume, the composition of which must conform to set 

standards based on a range of particle sizes, particularly the EU and British Standards (BS EN15149-1; 2010) of 

classification methods for woodchips and biomass fuels. Fuels provided for SUBB and tested using this method 

at AFBI Hillsborough, have shown a wide variation in size distribution even in fuels processed using the same 

production and processing methods. Figure 2 shows the size distributions found within a range of the fuels 

tested, though there are also potential fuels that consist only of fine or un-densified materials and these will 

have to undergo further processing for conversion to pellet-form to allow combustion. 

PROJECT OUTPUTS

Figure 2. Distribution of particle sizes by 

percentage weight, found in a range of 

tested fuels. The fuels are classified by 

their weight as retained by the sieve 

sizes. The size categories shown are 

those applied to biomass supply chain 

providers for end-user scrutiny. 

Potential fuels must also contain sufficient realisable energy, expressed as megajoules per kilogram of dry 

matter (MJ/kg DM) to justify their use as biomass fuels, not least because of the economics of energy provision 

but also from a practical need, as the energy producer must do so efficiently and consistently. There may 

though, be potential to utilise low-energy content fuels to blend with higher energy fuels, especially if the 

former is a low-cost product that meets the other criteria for biomass fuels. Laboratory analysis allows the 

determination of the Gross Energy, also known as the Gross Calorific Value (GCV) or the Higher Heating Value 

(HHV) of current and potential fuels.  To assess the GCV of fuels, materials are force dried in ovens until all 

releasable moisture is driven off, the samples, referred to as dry matter (DM) are then ground down to a fine 

particle (less than 1.0mm)  and are then analysed using the bomb calorimetry method. All potential SUBB fuel 

materials are subjected to this test and some examples of results are shown in Figure 3. The results show that 

there is a wide range of GCV within the fuels with a difference of 50% between the top and bottom values. The 

fact though that the majority are seen to fall within the 15 to 20 MJ/kg DM indicates that these may be 

acceptable for use as individual biomass fuels on their energy content. 
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Table 1. Results of analysis of the concentrations (mg/kg) of elements found within a range of SUBB samples 

tested at AFBI Hillsborough. 

Most biomass boilers operate with fuel delivery systems that use augers or similar mechanical equipment to 

deliver the fuels, mostly wood pellets or woodchips, to the furnace.  These systems generally have limitations 

on the size of the fuel particles, large pieces can wedge and stop the auger whereas over-abundant small 

particles can compact within the auger channel and cause stoppages and can also affect the energy 

conversion efficiency and flue gas emissions of boilers. Conventional biomass fuels, largely wood materials, are 

therefore graded by size and their quantity within a volume, the composition of which must conform to set 

standards based on a range of particle sizes, particularly the EU and British Standards (BS EN15149-1; 2010) of 

classification methods for woodchips and biomass fuels. Fuels provided for SUBB and tested using this method 

at AFBI Hillsborough, have shown a wide variation in size distribution even in fuels processed using the same 

production and processing methods. Figure 2 shows the size distributions found within a range of the fuels 

tested, though there are also potential fuels that consist only of fine or un-densified materials and these will 

have to undergo further processing for conversion to pellet-form to allow combustion. 

Table 2. Ash and nitrogen (N) concentration found in a range of SUBB fuels tested at AFBI Hillsborough. 
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