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PROJECT AIMS

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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PROJECT OUTPUTS

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.
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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 2.0mm) 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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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.
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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.



aUBB PROJECT

SUSTAINABLE AND UNDER-UTILISTED BIOMASS BOILER FUELS PROJECT

Table 1. Results of analysis of the concentrations (mg/kg) of elements found within a range of SUBB samples
tested at AFBI Hillsborough.

Al B Ca Cd Co Cr Cu Fe K Mg Mn Mo Na P Pb Se Zn

1068.2 19.2  10765.6 0.0 2.0 35 43 360.5 46427  BB4.2 301 0.4 5293.0 3355 16 141 217
6502 585 215215 0.3 46 28 1460 11815 522780 62850 3427 40 112100 81956 20 213 2185
389 243 108399 1.7 0.6 0.0 49 29.1 3128.3 614.9 0.3 <0.01 2921 971 0.1 8.1 80.7
146.0 232  6578.0 1.8 0.8 0.2 38 89.6 19494 5652 86.9 0.0 281.1 7715 0.0 6.4 74.8
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299 278  1296.9 0.1 0.2 0.3 41 246 117621 6724 38.1 114 4032 5001 0.8 16.0 190
241 302 37523 0.4 0.3 0.3 24 23.6 22453 3894 6.8 11.5 186.1 338.8 0.3 18.2 269
17.3 311 16345 0.1 0.2 0.1 9.2 18.8 5375 5727 5.6 11.1 389.4 647.4 0.8 156 218
431 329 91056 0.1 0.8 1.6 8.1 661 36634 6906 9.5 108 2387 9791 0.2 211 280
6.4 307 22721 0.1 0.2 0.2 3.0 224 17784 4257 345 305 2858 381.2 -0.1 352 141
17.9 225 55387 1.8 0.4 0.2 47 222 23819 47486 19.7 298 2065 872.9 0.2 I}’ M2
9945.1 291 129295 01 43 59 9.0 779.8 g186.4 17702 1306 29.0 14853 23322 51 602 504
36.1 16.2 11838 0.1 0.2 04 3.8 63.7 460.2 181.0 67.8 6.2 2022 36.8 0.9 152 214
3035 297 52326 0.1 1.7 24 43 420.8 1280.3 5979 339 34 322.0 361.6 32 173 214
496 15.0 17222 0.1 0.1 0.3 1.7 448 804.3 2822 539 49 174.1 2035 0.6 146 151
46.0 235 51536 1.7 0.4 0.3 36 472 2867.3 7218 353 219 257.8 880.1 0.2 16.8  127.0
29.3 244 1109.9 0.1 0.0 0.4 1.8 61.4 549.9 2415 3|8 37 284.5 91.5 0.6 1.7 107
30.0 16.9 7135 0.1 02 03 11 24.0 390.0 1312 481 38 140.5 63.6 0.2 106 52
934 171 5504.0 0.1 0.9 0.5 1.5 936 15108 4775 9.9 7.8 3139 2316 0.4 194 43

296.8 209 73115 0.1 1.3 1.1 2.0 232.3 24518 7188 185 7.0 3773 396.7 0.8 214 89

171.6 235 11972 0.0 1.6 0.6 3.8 168.8 72411 24267 2270 7.3 40466 17678 0.7 220 292
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398.7 18.7 36574 0.2 0.8 1.0 3.5 2647 43428 13766 1365 1.5 19257 16524 0.0 194 415

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

Fuel 1 Fuel 2 Fuel 3 Fuel 4 Fuel 5 Fuel 6 Fuel 7 Fuel 8 Fuel 9 Fuel10 Fuelll Fuell2 Fuell3 Fuelld
Ash [gfkg] 5.7 43.16 2.02 1.50 53.41 4.01 24,85 3.70 1.99 2.42 3.29 1.66 1.54 21.59
Nitrogen (%) 2.33 3.31 0.47 0.44 1.50 0.59 4,28 0.56 0.18 0.39 0.64 0.30 0.42 0.79

BENEFITS OF CASE FUNDING

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.





