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* Mitruma saturs

* Pelnu saturs

* |zmeérs, frakcija (granulometriskais sastavs)
e Augstakais un zemakais sadegsanas siltums
e Tilpumblivums, energijas blivums

* Pelnu kusanas temperatura

e Citi
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* Tiek izteikts ka udens masas 1patsvars slapjaja
(d.m.) vai sausaja (s.m.) kurinamaja

0,5 kg 0,5 kg

W 50 w-% slapja masa

Udens Koks

Mitruma saturs:

100 w-% sausa masa
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Nozime - efektivitate, emisijas, uzglabasanas
iespéjas, Q. 9, pasSaizdegSanas, iekartas Tpasibas,

transportésanas izmaksas

Standarti:
= |idz 01.2016:
LVS EN 14774 (3 dalas)

= No 01.2016:

%\ . !
VS EN ISO 18134 (3 dalas) J!.@?»i!. -

i ;!4 ﬂT AN

JMA@ v N
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e Siltuma zudumu sadalijums 15MW skeldas tvaika
katla, n=87,5%

Entalpijas un siltumietilpiba:

Radiacija un
konvekcija;

0,90% Ledus: ~2,09 kJ/kgK

Ledus kusana: ~334 kl/kg
Udens: ~4,19 kJ/kgK

Udens iztvaicé$ana :~2257 kl/kg
Tvaiks: ~2,03 kJ/kgK (100-180°C)

Kimiski nepilniga
degsana; 0,06%
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Koksnes zemakais sadegSanas siltums (NCV) atkariba no mitruma satura
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Biokurinamais Mitruma saturs, wt%
Malka 3,5—-58,2; vid. 16,6 (13 paraugi)
Skelda 16,8 — 64,0; vid. 41,0 (25 paraugi)
Kokskaidu granulas 5,8-9,4; vid. 7,5 (14 paraugi)
Salmu granulas 8,9—-12,7; vid. 10,7 (5 paraugi)
Salmi 15- 25
Zale 18 — 30
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Dabiga malkas zavesana (sakrauta, zem parsega)
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Béerza malka
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Spruce wood logs

Froling FHG Turbo 3000 | 80
Apgriezta vilkme, gaisa | [0,
reguléSana| so0o

Nominala jauda: 30 KW | 00

— c
Udens ietilpiba: 140 1| 3 ,
Pagalu garums: 50 cm | §
g > g o 3000 2583
O
2000
271
1000 1 278 182
Beech wood logs 0 _..___-L * ﬁ |
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/Nm? Moisture contentoffuel
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Moisture contentof fuel
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Moisture content of fuel
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Vai ir labi dedzinat loti sausu koksni?
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CO emission

g

CO emission (mg/m*®, at 13 % O,
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* Siltuma daudzums, kas izdalas ja udens péc degsanas
procesa ir skidra faze;

* Nozime — kurinama utilizacija, tehniskie risinajumi.

GCV = 0.3491-X,+ 1.1783-X,, + 0.1005-X—
- 0.0151-X,, - 0.1034-X,, - 0.0211-X,,,,,.; (Ms/kg, s.m.]

elni

C —ogleklis, %, s.m.
H — udenradis, %, s.m.
S—sers, %, s.m.
O — skabeklis, %, s.m.
Pelni — pelnu saturs, %, s.m.



s ’
¥SRC+  Augstikais sadegganas siltums  [foafZ Zsa
www.srcplus.eu EKODOMA

Standarti:
— Sadegsanas siltums: LVS EN 14918
— C, H, N saturs: LVS EN I1SO 16948
— S un Cl saturs: LVS EN I1SO 16994
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e Dazadu cieto kurinamo kimiskais sastavs
1.8 _
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Atomic H:C ratio
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e Dazadu cieto kurinamo kimiskais sastavs

40 T T T T 5 O L N B
g, N o . N G5 85— 1
q r ) ' L , e F\\ a0 1
MJ/kg |- .}? ' _f,:‘\ IEL ] i
[ % N 70 ]
30 ] .
N _ \\55 i
E g L N80 %
20 -2 2 RNBLS
- (i c b -
R (T @ = 1 A
= S o
_| |{I| | | |{?l | 1 | 0 ] 1 | 1 1 1 H 1 11 1 |_

40 50 60 70 80 90 100
Gaistoso vielu saturs, %

o
-
o
M
o
%
o



10 RC+ Zemakais sadegsanas siltums, — —
wémc NCV vai Q.. [MJ/kg vai kWh/kg] EKODOMA

e Siltuma daudzums, kas izdalas ja Uudens péc
degsSanas procesa ir gazveida fazé;

* Nozime — kurinama utilizacija, tehniskie risinajumi.

NCV = GCV- (1-w/100) — 2.444-w/100 —
- 2.444-H/100-8.936-(1-w/100)
[MJ/kg, d.m.]

GCV — augstakais sadegsSanas siltums, MJ/kg , s.m.
w — mitruma saturs, % d.m.
H — ddenradis, %, s.m.
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e Zemakais sadegsSanas siltums un energijas blivums

Kurinamais GJ/t GJ/m?3
Sausa koksne 15 10
Papirs 17 9
Sausi kutsmesli 16 4
Salmi 14 1,4
Majsaimniecibas atkritumi 9 1,5
Nafta 42 34
Ogles 18 50
Dabasgaze 55 0,04




O 21
WSRC+ Zemakais sadeg3anas siltums  [F* £ L
www.srcplus.eu EKODOMA
* Augstakais un zemakais sadegsanas siltums
o GCV vai Q_, NCV vai Q 9, .
Kurinamais .y oy Paraugi
19,3 - 20,3 6,08—-17,3
Malka vid. 20,0 vid. 15,4 14
¥ 19,5-21,1 546 —-16,7
RS vid. 20,2 vid. 10,4 21
Kokskaidu 18,2 - 20,8 15,1 -18,3 57
granulas vid. 20,2 vid. 17,2
Salmu 18,2 - 20,6 15,1-17,0 3
granulas vid. 19,0 vid. 15,8
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Kads ir biomasas pieaugums gada?

Kurinamais AELE Energija
t/gada ha GJ/ha
Meza koksne 36 - 97
Tropiska koksne 11 200
Sorgo (3/6 plaujas gada) 50/40 850/600
Atvasaju koksne 58-216
Kukurtza 25 77
Cukurniedres 30 150
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Pelnus veidojosSie elementi (Si, Ca, Mg, K, Na un P) biomasa
atrodami salu, smilts un augsnes forma. Avots — augsana, iegusana

un transportésana;

Potenciala ietekme — emisijas, pelnu
un utilizacija, degsanas tehnologijas;

Standarts: LVS EN 14775

ir
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Biokurinamais Pelnu saturs, wt%
Malka 0,3-2,2; vid. 0,92 (17 paraugi)
Skelda 0,7 — 7,0; vid. 3,2 (30 paraugi)
Kokskaidu granulas 0,3-3,0; vid. 1,0 (26 paraugi)
Salmu granulas 3,4—8,4; vid. 5,7 (5 paraugi)
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* Nozime — drosSiba, degsanas tehnologija, nosedumu veidosanas.

Cl, K, Na;

Standarts: LVS CEN/TS 15370-1

H H
o Original
sample Shrinkage Deformation Hemisphere Flow
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Biomasa Pelnu kusanas temperattra, 2C

Koksne 1340 - 1700
Mizas 1220 - 1453
Miskante 1050 - 1270
Salmi 1080 - 1290
Labiba 1180-1220
Zale 1100 - 1330

Skelda 1190 — 1520; vid. 1337 (6 paraugi)

Kokskaidu granulas 1220 - 1510; vid. 1422 (6 paraugi)

Kddra 1360 — 1410 ; vid. 1377 (3 paraugi)
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* Tilpumblivums — kurinama masa tilpuma vieniba

 Energijas blivums — kurinama energijas daudzums
tilpuma vieniba

* Nozime: logistika (uzglabasana, transports,
parkrausana).
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Biomasa Tilpumblivums, kg/m?3 Energijas blivums, MJ/m?3
Granulas 600 9840
Zagskaidas 240 1920
Skelda 250 - 450 2800 - 3900
Zale 200 2740
Mizas 320 2620
Salmi 120 1740

198 — 270; vid. 234
(2 paraugi)
590 - 732; vid. 678
(11 paraugi)

516 - 594; vid. 548
(3 paraugi)

Skelda

Koksnes granulas

Salmu granulas
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1,4 krauti m3

1 m3 apalkoksnes ~ ~ 2 bér. m3 malkas ~ 3 bér. m3 skeldas

1 m pagales
5-6 bér. m3 platlapju koksnes malkas
1000 litri 3kidra kurinama 7-8 bér. m*skujkoku malkas
(dize|degviela) 10-15 bér. m3 $keldas
2,1 t granulu (~3,2 m3)
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* Nozime - emisijas, transportésana, degsanas
tehnologija, uzglabasanas aspekti, drosiba,
Zavesana

e Standarti: LVS EN 15149 (2 dalas), LVS CEN/TR
15149-3. LVS EN 16126 un EN 16127 (granulam)

Granulas

@ r:éesL> D[Q Lg\ Malka

R R ‘ e
=k | )
L J < ] = = o
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Wood chips, P45
Coarse fraction
1w-%
> 63 mm

Fine fraction
5w-%
<1 mm

lzmeri, forma

Skelda

Main fraction

Eatie) = ~sia—

E

KODO

P16B
All <120 mm
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lzmeri, forma

Skeldas klasifikacija péc izmériem. LVS EN 1SO 17225-4

Pamatfrakcija
(vismaz 60%), mm

Rupja frakcija, mm

Maks. lielizméra
dalinu garums,

33
Rica J£ S sia
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Skérsgriezuma
laukums, cm?

mm (EN ISO 17225-4)

P16S 3,15<P<16 <6%>31,5mm <45 mm <2
P16 3,15<P<16 <6%>31,5mm <150 mm

P31S 3,15<P<31,5 <6%>45 mm <150 mm <4
P31 3,15<P<31,5 <6%>45 mm <200 mm

P45S 3,15<P <45 <10% > 63 mm <200 mm <6
P45 3,15<P <45 <10% > 63 mm <350 mm

P63 3,15<P<63 <10% > 100 mm <350 mm

P100| 3,15<P<100 <10% > 150 mm <350 mm

P200| 3,15<P<200 < 10% > 200 mm <400 mm

P300 3,15<P <300 Tiks definéts
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Smalknes Tpatsvars ( < 3,15 mm). LVS EN I1SO 17225-1

Smalknes ipatsvars, % EN ISO 17225-4

FO5 <5% -

F10 <10% P31S un P45S klases
F15 <15% P16S klase

F20 <20% -

F25 <25% -

F30 <30% -

>30 %
F30+ (janorada maksimala vertiba) -
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1000
m total dust ECO ®mNOx OGC

mg/Nm3
(10 % O,)

600

400 320

205

Emissions

200 A

60- 100 mm 100 - 150 mm 150 - 250 mm

Diameter of wood logs
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— | — W —
— — — S\ ——

m combustion effiency
B power output

effiency / power

60 - 100 mm 100 - 150 mm 150 - 250 mm

Diameter of logs

ﬂ

: L
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klases
Tama Eiropas standarti (EN) Starptautiskie standarti
(1SO)
Terminologija EN 14588 LVS EN ISO 165592
NUIEE B e EN 14961 (6 dalas) LVS EN ISO 17225 (8 dalas)
un klases
Kurinama kvalitates -
.. v LVS EN 15234 (6 dalas) ISO 17588 (izstrade)
nodrosSinasana
Paraugu nemsana un LVS EN 14778 prEN I1SO 18135
sagatavosana LVS EN 14780 prEN 1SO 14780
F|2|skas_unvtnehan|skas 15 standarti 13 standarti
Ipasibas
Kimiskas 1pasibas 6 standarti 7 standarti
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EN ISO 17225-1. Visparigas prasibas
- Koksnes biomasa
- Zalaugu biomasa
- Auglu biomasa
- Udens augu biomasa

- Biomasas maisijumi (apzinati vai neapzinati sajauktie)

Specialas prasibas kimiski apstradatai biomasai. Kimiska apstrade tiek definéta
ka jebkura veida apstrade ar kimiskajam vielam iznemot gaisu, udeni vai siltumu.
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Izejvielu klasifikacija
pec EN 14961

39
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Biogenic Solid Fuels

1 Wood-like biomass

2 Stalk-stock-like biomass

3 Biomass from fruits

1.1 Forestand| | 1.2 Industrial ||1.3 Used timber
planation wood off-cuts
wood and other
green timbers
(i.a. hardwood,
short rotation
plantation, bushes)| | (withwithout bark) || (with/without bark)
—Full trees - chem. un- . chem. un-
without roots treated treated
) 111 | residues residues
with roots . | chem. | chem. 131
| Trunk wood treated treated
1414 | residues, residues
| Residual forest| fibers and |_admixtures
wood 114 | wood compo-
— Stumps/ nents 1.2.2 133
roots 1.1.5 - admixtures
1 7
L Bark 116 29
— Sorted wood from
landscape conservation
and gardening 1.7
—admixtures

1.1.8

2.1 From agri-
culture and
gardening

(i.a. whole plants,
straw, grains, husks,
stems, leaves)

2.2 Byproducts and
residues from
the industry

(i.a. grain, grasses,
fruits, oil seeds)

3.1 Fruit and
garden fruits

(i.a. pyrenccarps, stone

3.2 Byproducts and

residues from the
industry

(i.a. bemes/pyreno

—— grain 244
——grasses 2.1.2

— oil seeds 2.2.3

— root vegetables
214
— lentils
215
— flowers 2.1.6

gardening

L admixtures

— chem. un-

L chem.

— admixtures

—— separately collected stalk-
type biomass kinds from
landscape conservation and

2.1.7
2.1.8

treated residues

2.2.1

treated residues

222

2.2.3

fruits, raw carnps, nuts, extracted
olive press caks) olive press cakes)
— berry fruit | chemically un-
3.1.1 treated residues
L pyrenocarps, 909
stone fruit 3.1.2 | chem. treated
— nuts and 2.1 residues
acorms S 3.2.2
L admixtures L admixtures
3.14 3.2.3

4 Defined/Undefined Mixtures

Mixtures
Undefined / Naturally
mixed
biomass mixture

Admixtures
Defined / deliberately
mixed
biomass mixture

39
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Ipasibu apvieno$ana ar mérki izveidot kurinama klasifikaciju péc
kvalitates raditajiem un tirdzniecibas formas:

- LVS EN I1SO 17225-2. Koksnes granulu klasifikacija

- LVS EN ISO 17225-3. Koksnes brikesu klasifikacija

- LVS EN ISO 17225-4. Skeldas klasifikacija

- LVS EN ISO 17225-5. Malkas klasifikacija

- LVS EN ISO 17225-6. Nekoksnes granulu klasifikacija
- LVS EN ISO 17225-7. Nekoksnes brikesu klasifikacija

- prEN ISO 17225-8. Termiski apstradati un blivinati
biomasas kurinami
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Produkta deklaracijas piemeérs: Skelda no mezizstrades parpalikumiem

.
.
.
.
.

Produkta deklaracija pec EN I1SO 17225-1
Parametrs Mérvieniba Vertiba
Izejmaterials : vlllfz sz{igé/z-a!é kgksng, :
mezistrades parpalikumi, skujkoki
é Vieta Forssa, Somija
g Dalinu izmers, P mm P31, F25
< Mitruma saturs, M wW-% M 55
Ash, A w-%, s.m. A5.0
:g Tilpumblivums, BD kg/m3 BD400+ (408)
©
£ - y
5 | situms ko sanemts 0 | M8 7.0
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wwwsrcplus.eu izmantos$anai. EN 1SO 17225-2 EKODOMA
Parametrs Al A2 B
|zcelsme 1.1.3un 1.2.1 1.1.1.,1.1.3.,1.1.4. 1.1,1.2un 1.3.1

un 1.2.1.
Diametrs (D) un garums (L), D06, D08 (+ 1) D06, D08 (+ 1) D06, D08 (+ 1)
mm 3,15< L <40 3,15< L <40 3,15< L <40
1% garakas, < 1% garakas, < 45 1% garakas, < 45
45

Mitrums (M), w-% <10 <10 <10
Pelni (A), w-%, s.m. <0,7 <12 <20
Smalkne (F) w-% <1 <1 <1
Tilpumblivums (BD), kg/m3 > 600 > 600 > 600
Mehaniska izturiba (DU), w-% >97.5 >97.5 > 96.5
Zemakais sadegsanas siltums > 16,5 > 16,5 > 16,5

(Q), MJ/kg, ka sanemts
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Normative (EN 14961-1)

EN (=
'iplus DlN

recei ved)

————
Ash : AO.7 (< 0,7 Ww%) )
(W% dry basis)
Mechanical durabilit% DU97.5
(W% pellets after testing)

Fines F1.0 (1 w% at factory gate when loading)
(W%, <3.15 mm)
Additives <1 w% (starch)

(W-% of pressing mass)

Wood pellet {:g

Informative (EN 14961-1)

Bulk density (kg/m’) DB600 (> 600 kg/n)
Net calorific value as received Q4.7 [kWh/kg]
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Aivars Zandeckis
Talr.: 67323212
aivars.zandeckis@ekodoma.lv

Projekta majaslapa: http://www.srcplus.eu

Co-funded by the Intelligent Energy Europe
Programme of the European Union
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