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PARTICULATE MATTER PRODUCTION OF SMALL HEAT SOURCE DEPENDING ON THE
BARK CONTENT IN WOOD PELLETS

1. INTRODUCTION

Biofuelin the form of wood pelletsis usedalsoin smallheatsources Dueto the fact that there are not only pelletsmadefrom pure wood but alsopelletswith barkcontent, it isnecessaryo payattention
to the impactof barkon fuel combustioncharacteristicgperformance het calorificvalue) Barkcontentin pelletsinfluencesalsothe fuel quality. It hasimpacton suchparametersasmoisturecontent,ash
content, ashfusiontemperature,producedemissionsand particulate matter (PM) Highcontent of bark, whichis frequentlya componentof burned pellets, resultsin more frequent maintenanceof heat
sourcesas bark containsmore ashthan bark lesswood. Increasedash content also generateshigher amount of particulate matter which belongsto the most harmful emissionsdischargednto the
atmosphere PM dischargedrom localheat sourcesan combinationwith the weatherhasrecentlyled severaltimesto smogsituationshavingadverseimpacton healthandliving conditionsof peoplein a

particularregion Thework dealswith the impactof bark contentin wood biomasson PM productionof smallheatsource
2. METHODOLOGY
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n the framework of experimentalactivitiesthere were sprucewood pellets sampleswith 1 % 2 % 5 % 10 % and 20 % content of bark Samplesvere producedon an experimentaldevicefor biofuel
nelleting The combustiontook placein a smallheat sourcewith a rated heat output of 18 kW which was tested on an experimentaldevicedesignedfor the measuringof heat output and emission
production Variousparametersare recordedevery 20 seconds Duringthe measurementsonstantchimneydraft 12 + 2 Pavia a flue fan is ensured Particulatematter measurementwas conductedby
gravimetricmethodin accordanceavith the standardiISO9096 All pellet sampleswith variousbark contentwere burnedat the sameoperatingsettingsof the boiler.
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3. RESULTS
. Bark content in the pellets 0 o 570 1588 & + 400 1936
VAt 0% 1% 2% 5% 10% 20%[EeNEE: 1179 1151 16 1 ' | S 1 200 —
428 428 429 431 433 437 T E S14 £ I
- 83¢ 844 856 881 01 1021 316 B 5., § 1000 I
18.7C 18.6¢ 18.6¢ 18.5f 18.46 18.2% 2114 LA S S 600 L7os ma B2
17.12 17.11 17.11 16.9¢ 16.8¢ 16.65 § S o 682 I
- 11.7¢ 11.81 11.6¢ 11.5¢ 11.4z 11.07 =112 1107 gﬁ 8 o, 5 5
035 034 034 03t 037 048 g5 S 6 ' 2
0.26 0.27 0.27 0.26 0.2 0.3¢ C 4 =
121C 121C 1205 120C 119% 118C 108 I S o 9 200 o1 130 - 127
1275 127C 1278 1268 1260 1 25(C 10.6 | | | | 0 . . | . . . . l L
131F 131C 131C 1305 1295 1 29( 0% 1% 2% 5%  10% 20% 0o 1% 2% B 1006 200 o 1 oo s 1096 o0%
134C 134C 133t 132t 131C 1 30¢ : .
Bark content in fuel Bark contentin fuel w02 mcCO2 Bark contentin fuel =CO mNOx
140 1293 4. CONCLUSION
—~ 120 116.7 Basedon the achievedresultswe canconcludethat bark content in pellets hasa significantimpact
= not only on performancebut alsoon environmentalcharacteristicof pellets Higherbark contentin
£ 100 94.9 pellets increasesash content, which can adverselyinfluence combustion process,mainly due to
g 0 higherashproductionduringcombustionand consequentnecessityof more frequent boile_rcleaning
§ Wood bark hasrelatively high net calorific value therefore, its potential can be energeticallyused
S &0 Attention shouldbe paid to its negativeimpacton the environmentdue to higher concentrationsof
S 413 CONOxand PMasmentionedin this work.
E 40 37.2 34.6
50 16.2 20.4 I ‘B 14.4 17.8
. 20. 20 33. 1.9 > 12ﬁ . .
0% 1% 2% 5% 10% 20%
Bark content in fuel W over 10>m PM10  wmPM25
Acknowledgment

This work was supported by the projects VEGA1/054815 & ¢ Krpact of bark
mechanicalenergyand environmentalcharacteristic®f wood pellets

Ing. Michall 2 f dzBRON 1 2

Departmentof PowerEngineeringFacultyof MechanicaEngineering
Universityof Ziling Univerzitnd82151, BG314, 01026 ¢, A t Sloyakia
Tel +421415132855

E-mail: michalholubcik@fstrojunizask

content and additives on

21st ETH-Conference On Combustion Generated Nanoparticles, June 19th-22nd, 2017



