Minimizing NO, and dust emissions from pellet-fired biomass
boilers by optimization of the combustion
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Introduction

When converting from fossil fuels to sustainable biomass energy
sources an obvious choice of technology is to use biomass

Results

NO, and dust emissions from the different pellets (A-E) using
different isolation materials (s, k) are displayed in Figure 1:
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Figure 1. NO, and dust emissions from various wood pellets (A-E) and different isolation materials, vermiculite (s) and ceramics (k)

e The differences in emission levels of dust and NO, are related to
. the wood pellets used, whereas for the individual wood pellet
AI M) there is no significant difference between the isolation materials.
Dust emissions are lowest for 6 mm pellets made of softwood.
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. . . L improvement of the boiler
Five different wood pellets A-E are examined by combustion in a e gp by optimization of the
“"Blackstar biomass boiler” with isolation of the burner itself using 0 ir regulation Dust
respectively, vermiculite, s; and ceramic material, k. A, B, C and L :

. . 0 emission is expected to be
E are produced of softwood, while D is of hardwood. A, C, D and 100 150 500 - 200
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Table 1. Selected chemical and combustional properties of wood pellets. Remaining conditions related to combustion are kept constant C’g‘;"; epi:ﬂg:’sszzzssd";}"e‘;:n ’:’gz;’:’ii:;i;"a{; i’;lcomb"“""” of various the WOO d p el |etS.
As Ak Bs Bk Cs Ck Ds Dk Es Ek
CO, @10% O,
[mg/m3] 13.5 13.1 13.8 13.8 129 129 133 13.6 13.1 13.1
CO [mg/m3] 122 113 818 659 182 155 421 364 166 189 : :
NO. [mg/m?] 145 142 198 195 151 150 213 216 258 267 Conclusions and pE rspecuve
OGC [mg/m3] 7 6 16 16 6 6 8 7 8 10,3 * A linear correlation exists between nitrogen content in wood
Dust [mg/m?] 22 921 53 50 24 23 55 54 927 96 pellets and NO, emissions, suggesting that thermic NO,
Effect [kW] 5 15 15 15 15 15 15 15 15 15 contribution is constant. _ _
N [me/k 100 400 750 780 430 480 990 980 1180 1180 Isolation of the burner using different materials seems to play
img/kel a very limited role for emissions as long as it is well-isolated.
Net calorific value N | Iati e [5En tent of NO ..
[MJ/kg] 19.2 192 187 187 191 19.1 184 184 191 19.1 O Rl ColUElellon] @Rl ISR GEATETE © « (SlEslen
and dust emission, meaning that multifunctional optimization
Ash [%] 03 03 05 05 04 04 03 03 03 03

will have to take place in the remaining project by improving
combustion by regulation of e.g. air and fuel supply.

Future investigations and optimizations will be directed not only
toward best possible combustion during type tests but also
under real life applications. A load cycle test will be developed
to simulate yearly performance.
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