Baltalksna un abeles koksnes granulu degsanas procesa izdalito dumgazu sastavs galas
kupinatavas kamera
The composition of flue gases emitted during the burning process of grey alder and apple
wood pellets in the chamber of a meat smokehouse
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Koksnes degSanas process ir cietas organiskas dalas oksidésana — parvéersana g_moo }

par gazes sadegsSanas produktiem. Procesu parasti iedala tris fazés: 1) karsésana; o

2) pirolizes gazu aizdeg$anas; 3) degsana. Degsanas process ietekmé izmantotais § 10000
koksnes veids, mitrums, tilpums, blivums, koksnes kimiskais sastavs, gaisa S 8000
padeve un sadedzinasanas iekarta, kas kopuma talak ietekmé ari izdalijusos 2 000
dimgazu sastavu un daudzumu. Pétijuma mérkis noskaidrot dumgazu sastava _§ 1000
izmainas galas kupinatavas kamera, dedzinot baltalkSna un abeles koksnes S

granulas, izmantojot ozonétu gaisu. 2000

Apple_+3 Apple GreyAlder +03 GreyAlder
Materials un metodika
1. Attéls. Oglskabas gazes daudzums ppm dumgazes dedzinot abeles (zila krasa) un

baltalksna (zala krasa) granulas ar un bez zona pievades piespiedu gaisa padevée
1. Figure. Carbon dioxide content ppm in flue gases from burning apple (blue) and

gray alder (green) pellets with and without ozone supply in forced air supply
1800

Eksperimenta izmantotas baltalksna un abeles koksnes granulas izgatavotas
izmantojot mizotu koksni. Granulu diametrs 6 un 8 mm, mitrums no 8 lidz 10 %.
DegsSanas kamera — cilindrveida ar horizontalu liesmas virzienu. Granulu padeve
automatiska izmantojot skruves tipa padevi. Gaisa padeve — piespiedu no
saniem. Gaisa ozonésanai izmantoti tris augstfrekvencu ozona generatori, kuri
saslegti virkne, kur katra nominala jauda no 10 lidz 50 g/h. Ozona razZosana 1600
veikta cikliski uzkrajot to tvertné un vienmeérigi padodot gaisa iepludé, kur ozons
sajaucas ar atmosféras gaisu, kura ozona koncentracija bija no 30 lidz 50 ppm.
DegSanas procesa iegutas dumgazes caur dumvadu nonaca kupinatava, kur
notika to sajauksanas izmantojot Venturi principu. Dumgazu analizei izmantots
gazu analizators Gasmet DX4040 FTIR Gas Analyzer. Dumgazes pirms nonaksanas

1400
un monoksida daudzumu ppm, dislapekla un ozona daudzumu ppm, metana un 200 I
amonjaka daudzumu ppm, ka ar1 tdens tvaiku ppm. .
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gazu analizatora atdzesétas zem +35°C izmantojot udens tvertni kura ievietoja
gazu analizatora gazu uzsuksanas cauruli. Dumgazém noteicam oglekla dioksida

Carbon monoxide, ppm
D
S

Apple +3 Apple GreyAlder_+03 GreyAlder
Rezultati 2. Attéls. Oglekla monoksida (tvana gazes) daudzums ppm dumgazés dedzinot abeles
BaltalkSna un abeles koksnes granulas deg augstaka temperatura, ja gaisa (zila krasa) un baltalkSna (zala krasa) granulas ar un bez zona pievades piespiedu
padeve tiek bagatinata ar ozonu (attiecigi 803+5°C un 785+6°C), kas savukart gaisa padeve
atstaj ietekmi uz dumgazu sastavu. Dumgazés, kuras iegutas degsanas procesa 2. Figure. Carbon monoxide content ppm in flue gases from burning apple (blue) and
gaisu bagatinot ar ozonu novéro paaugstinatu CO, un CO daudzumu (att.1 un gray alder (green) pellets with and without ozone supply in forced air supply

att.2) salidzinot ar dumgazém, kuras iegltas degsSanas procesa bez ozona. o0

Butiskas atskiribas CO, un CO satura novéero tikai abeles koksnes granulam.
Savukart metana daudzums CH,, degSanas procesa izmantojot ozonétu gaisu,
butiski pieaugumu dimgazés dedzinot gan abeles gan baltalkSna koksnes
granulas (Att.3), pie kam CH, daudzums ciesi korelé ar CO daudzumu (r=0.86).
Savukart udens tvaiku daudzums (att.4.), ka ari slapekla savienojumi N,O, un
NO, butiski neatskiras, pie kam NH, bija zem diognosticésanas limena, kas
norada, uz pietiekamu skabekla piegadi degSanas procesa un efektivu
sadegsanas procesu. Kopuma, gaisa bagatinasana ar ozonu nodrosina augstaku
koksnes granulu sadegSanas temperaturu, ka ari palielina dumgazes CH, un CO,,

un CO oksidu daudzums. Turpmak pétijuma vértésim ieguto dumgazu ietekmi uz 0 I I

benzopirena limeni klpinatos galas produktos. Apple_+3 Apple GreyAlder_+03 GreyAlder
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3. Attéls. Metana daudzums ppm dumgazes dedzinot abeles (zila krasa) un baltalksna

Results (zala krasa) granulas ar un bez zona pievades piespiedu gaisa padeve
Grey alder and apple wood pellets burned at a higher temperature if the air 3. Figure. Methane content ppm in flue gases from burning apple (blue) and gray
supply was enriched with ozone 803+5°C and 785+6°C, respectively), which in alder (green) pellets with and without ozone supply in forced air supply

turn had an impact on the flue gas composition. An increased amount of CO,
and CO was observed in the flue gases obtained during the combustion process

1.4

by enriching the air with ozone (Fig. 1 and Fig. 2) compared to the flue gases 1.2
obtained during the combustion process without ozone. Significant differences {
in CO, and CO content were observed only for apple wood pellets. On the other 2 1.0
hand, the amount of methane (CH,) significantly increased in the flue gases S:
when burning both apple and white oak wood pellets using ozonized air in the 8_0'8
combustion process (Fig. 3), where the amount of CH, was closely correlated = 0
with the amount of CO (r=0.86). However, the amount of water vapor (Fig. 4), as §
well as nitrogen compounds N,O and NOx did not differ significantly, while NH, g 0.4
was below the detection level, hence indicating an efficient cumbustion process

with sufficient oxygen supply. In general, air enrichment with ozone ensured a 0.2
higher combustion temperature of wood pellets and increased the amount of .

CH, and CO, and CO oxides in flue gases. The further research will evaluate the
effect of the obtained flue gases on the level of benzopyrene in smoked meat
products.

Apple +3 Apple GreyAlder_+03 GreyAlder

4. Attéls. Udens tvaiku saturs ppm dimgazés dedzinot 3abeles (zila krasa) un
baltalksna (zala krasa) granulas ar un bez zona pievades piespiedu gaisa padevée

4. Figure. Water wapour content ppm in flue gases from burning apple (blue) and
gray alder (green) pellets with and without ozone supply in forced air supply

Jaunas partikas kdpinasanas tehnologijas izstradé policiklisko _
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