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Uvod

Biomasa = obnovljiv izvor energije i CO, neutralna

» 2,5 kg drvene biomase (cca. 20% vlage) = 1 lit. EL loziva ulja

» 1 ha sume apsorbira kolicinu CO, koja nasraje izgaranjem 88 000 lit EL loziva
ulja ili 135 Nm3 prirodnog plina
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Karakteristike biomase
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Moisture content (%)

» Sadrzaj vlage —— WV e HHV

Note: LHV=Lower heating value; HHV=higher heating value.
Source: BTG (1995).

» Sadrzaj pepela
(drvo<0,5%; slama zitarica=5-10%; rizina slama=30-40%)
» Sadrzaj hlapivih sastojaka

Na temperaturama 400-500° C biomasa se raspada na hlapive tvari i drveni ugljen
sto stvara probleme kod regulacije izgaranja.

» Ogrjevna vrijednost

Sastav biomase je manje-vise kostantan, ogrjevna vrijednost prvenstveno ovisi o
sadrzaju vlage.

» Gustoca

Energetska gustoca - energetski potencijal sadrzan u jedinicnom volumenu
biomase.




Uporaba

» Direktno izgaranje sirove biomase

» lzgaranje biomase nakon relativho jednostavnog procesa sortiranija,
usitnjavanja, presanja i prirodnog susenja na zraku

» Termo-kemijski procesi dobivanja biogoriva (rasplinjavanje, piroliza i
likvefakcija)

» Bioloska razgradnja kojom se dobiva plinovito ili tekuce gorivo sto ukljucuje
anaerobnu razdvajanje i fermentaciju




Uporaba

Direktno izgaranje sirove biomase
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» Kompleksan proces s relativno slabom iskoristivosti g 10000 -
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» Visok sadrzaj vlage - velik dio energije se trosi na
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Moisture content (%)
—_— LHV  eeean HHV
» Visok sadrzaj hlapivih spojeva - predstavlja 3% potencijala, Note: LHV=Lower heating value; HHV=higher heating value.

Source: BTG (1995).
ostatak je drveni ugljen

» Malo akumulirane energije - skup transport, problem skladistenja



Uporaba

lzgaranje biomase nakon relativho jednostavnog procesa sortiranja, usitnjavania,
presanja i prirodnog susenja na zraku

» Obrada i priprema biomase u pogodniji oblik (npr. pelet, briket) - manji

sadrzaj vlage, vise akumulirane energije u jedinici volumena




Prednosti izgaranja klasiche drvene
biomase

» Biomasa izgara uz emisiju vrlo male kolicine NO, i N,O

» Udio S i Cl u biomasi je vrlo nizak sto daje vrlo mali udio SO, i HCl u dimnim

plinovima - kisele kise

» U dobro konstruiranim lozistima

provede min 2 s u vrucoj zoni)
emisije C,H, spojeva je mala ! }




Nedostaci izgaranja klasicne drvene
biomase

» Problem emisija prasine

Austrija

industry small others

small consumers
residential heating

natural gas 33 t/a

fuel oil 215t/a
coal 595t/a
wood 6,369 tla
total 7,212tla
9,490 t/a
Total PM,, emissions: 46,720 t/a
Contribution of residential heating: 15.4%
Contribution of biomass based
residential heating: 13.6%

1997 1988 1998 2000 2001 2002 2003 2004 2005
Year




Nedostaci izgaranja klasicne drvene
biomase

N=100 000 kotlova na drvene pelete

P= 25 kW prosjecna snaga kotla

n=86% stupanj djelovanja kotla

H,=17 500 kJ/kg donja ogrjevna vrijednost goriva (peleti)

vV v v v Vv

Dust= 60 mg/m 3

Za ove uvjete u jednoj sezoni grijanja emitira se otprilike 440 tona prasina.




Istrazivacke aktivnosti na FSB-u

Nominal Emission limits
heat co 0oGC Dust A 11
output : - ustrija
mg/m” at 10% O;
N class | class | class | class | class | class | class | class | Class Table C.4 — Small burners used for solid fuels automatically loaded
Stoking Fuel kW B
3 4 S 3 4 3 3 4 3 Emission limits
manual | biogenic <50 5000 | 1200 | 700 150 50 30 150 75 60 mg/MJ
>50<150( 2500 100 150
Parameter Other
=150 <500 1200 100 150 Wood pellets Wood pellets Omefr wlouden standardised
Tossil =50 5000 150 125 Room heaters Central heaters uels biogenous fuels
>50<150| 2500 100 125 Cco 5002 2502 2502 5002
=150 = 500( 1200 100 NO, 150/100° 15001008 150/ 1008 300
automatic | biogenic =50 3000 | 1000 | 500 100 30 — . — i
>50<150| 2 500 80
=150 < 500 1200 80 o The limit valus can be excesded
B values applying as from 1.1, 2015,
fossil =50 3000 100
>50<150| 2 500 80 o v
“i50= 00 1200 % Njemacka
NOTE1  The dust values in this Table are based on the experience of the gravimetric filter method. The method used needs to =
be referred to in the test report. The particulate matter emission measured according to this European Standard does not include Fuel acc §3 Nominal Dust co
condensable organic compounds whlch may form additional particulate matter when the flue gas is mixed with ambient air. The article 1 output range a/m* a/m®
values are therefore not directly ble with values d by dilution tunnel methods. Neither can they he directly KW

translated into ambient air parllcl.late concentrations.

Stage 1: appliances, Number 1 to 3a =4 <500 0,09 1,0

NOTE 2  Additional test methods and emission limits which a| in some countries are given in the A-Deviations in Annex C. N . .
Poly g which will be installed

* Referred to dry exit flue gas, 0 °C, 1013 mbar. after the 22.03.2010 > 500 0,09 0.5
= Bailers of class 3 for type E-fuels according to 1.2.1 or e-fuels according to 1.2.3 in this Table and marked with the classification E- Mumber 4 to 5 =4 <500 0,10 1.0
fuels and e-fuels do not need to fulfil the requirements for the dust emissions. The actual value shall be stated in the technical = {00 0.10 05
documentation and shall not exceed 200 mg/m?® at 10 % O,. - -
Number 5a =4 <500 0,06 0.5
=500 0,06 0.5
Number 6 to 7 >30<100 0,10 0.8
=100 = 500 0,10 0.5
=500
Stage 2: appliances, Number 1 fo 5a =4
which will be installed
after the 31 12,2014 Number 6o 7 =30=500
=500
Number & o 13 =4 =100
NOTE Differing from sentence 1 for fiing systems (appliances) which will e

by fuels according §3 article 1 Nm'ber4nmhmuf5pﬂbm.minnsawutdlmstageiappry
for fiing systems (appliances ) when they will be installed after the 31.12.2016.




Istrazivacke aktivnosti na FSB-u

» Visoka cijena klasi¢nih drvenih peleta (na razini plina) - dugi izvori biomase -
npr. razni ostaci u poljoprivrednoj proizvodnji
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Istrazivacke aktivnosti na FSB-u

Problemi kod izgranja biomase iz raznih ostataka u poljoprivrednoj proizvodnji:

» Vedi sadrzaj pepela u gorivu - vece emisije prasine

» Vedisadrzaj Ca, K, Si u gorivu - problem taljenja ostatka na resetci kod visokih temperatura

» Kod nizih temperatura izgaranja potrebno je dulje vrijeme za odvijanje kemijskih reakcija -
uzrokuje losije izgaranja (povecanje emisija CO i C,H,)

» Vedisadrzaj N u gorivu - nastanak N,0 (GWP=298)
» Vedisadrzaj S u gorivu - nastanak SO,

» Vedisadrzaj Cl u gorivu - nastanak KCl i HCL - u uvjetima nepotpunog izgaranja uzrokuje
povecani nastanak dioksina i furana




Laboratorij za toplinu i toplinske
uredaje LTTU-FSB

Potvrda o akreditaciji
itati

va | brodogradnje
ke uredaje

u podruéju
akredita

isnica multilateralnog sporazuma s Eurcpskom crganizacijom za akreditaciju (EA)
e Euroj i editation (EA) reement

Ravnatelj
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