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QUALITY AND SPECIFICATION OF SOLID BIOFUELS IN EURO PE

Summary

Ukraine has rather big potential of biomass avaiéafor energy production. Biomass (excluding tharstthat is used by
other sectors of economy) can cover up to 9% ofdtad primary energy demand. Technologies of bissnatilization are
mostly at the beginning of their development indilke, but they have good prospects for commereiddia in the near
future.

The quality classification is interesting for batimall and big consumers. The quality classificai®focused to the most
important commercial biofuels as briquettes, pslletood chips, crushed wooden fuel, wooden logedsst, bark, straw
bales. That classification is flexible and thus mm@eturer or customer can choose any propertiessclaorresponding with
produced or required fuel quality. That free cldissition does not bind mutually different propestief individual fuels. Its
advantage is in fact that manufacturer and custonzer agree with a certain characteristics for eaimple case. In the
paper are presented Europian examples of spedificaif properties for briquettes, pellets, strawdsaand for classes of
high-quality solid biofuels for householBevelopment of bioenergy technologies would redukeine dependence on
imported energy carriers, enhance its energy ségat the expense of organizing energy supply basddcal renewable
sources, create a lot of new jobs (mostly in ranaa), contribute greatly to the improvement oflegizal situation.

Vkpauna umeem 3HauumenvHwili NOMEHYUAN OGUOMACCHI, OOCMYNHOU 0151 nPou3eoocmea Hepeuu. buomacca noseonsiem
nokpeims enioms 00 9% obwell nepsuunol nompednocmu 6 3Hepeuu. TexHono2uu ymuauzayuu OUOMACCbl HAXO0SMCS 8
Hauane ux pazeumus 6 YKpaure, Ho UMEIOm Xopouiue nepcnekmugsl Oisk KOMMePYUaIu3ayuy 6 onuxcatiuiem 6yoyuem.

B oyenxe xauecmea u xknaccugpuxayuu meepovix GUOMONIUG 3AUHIMEPECOBAHbI KAK HeOoIbulUue, MAaK U NPOMbIULICHHbLE
nompebumenu. Ilpedcmasnennas Kiaccupurayus Kacaemcs Camvlx 2IAGHbIX U008 OUOMONIUE, K KOMOPbIM OMHOCAM
OpuKemsl, epaHyvl, OepessHuble cpyoKu, OPeeHa, ONUIKU, KOPY U COIOMeHHble MIoKU. [lanHas Kiaccupurayus seisemcs
2UOKOU U ROYMOMY U320MOBUMENb ULU KIUCHN MOJNCem eblopamp 1000l KIACC O CEOUCMEAM, COOMEEMCmMEYIouwuUM
nPoOU3ee0eHHoMy Wil ocmpebosantomy kauecmey monwued. Knaccuguxayus e céazvieaem 63auMHO pasiuuHbie
ceoticmea omoenvuvlx moniug. Ee npeumywecmeo 8 mom, 4mo uz2omosument U KIUEHM MO2YM HAUMu co2iacue no
ONpedeneHHbIM XaPaKMepUCmuKkam O1s Kaxcoo2o KOHKpemnoz2o ciyyas. B cmamoe npedcmasnensl esponetickue nooxoowl K
onpedenenuto ceolcmea Gpuxemos, epanyi (neuem), COTOMEHHbIX MIOKO8 8 6U0e OMOCTbHBIX KIACCO8 8bICOKOKAUECNEECHHBIX
meepovix 6uomonaug. Pazeumue mexuonocuii 6uosHepeemuku cnocob6cmeyem COKpaweHuto 3aeucumocmu Ykpaunol om
UMNOPMUPOBAHHBIX HOCUMENel JHepeuu, ygeenuuugaem 6e30NACHOCHb 3d  CUem OpeaHU3Ayuu IHePeOCHAOIICeHUs,
OCHOBAHHO20 HA MECHHBIX 80300HOBNAEMbIX UCIOYHUKAX, CO30aem Hogble pabouue mecma (no 6onbuieli yacmu 6 cenbCKoil
MeCmHOCMUL), COOUCMBYem YIYYULEHUIO IKON0SUUECKOU CUMYayuu.

Vrpaina mae snaunuii nomenyian 6iomacu, oocmynHoi 0ns eupodnuymea euepeii. bBiomaca dozeonse noxkpumu do 9%
3a2anvHoi nepsunnoi nompedu 6 enepeii. Texnonoeii ymunizayii Giomacu 3Hax00AmMvbCsl HA NOYAMKY iX po3eumky 8 Yxpaiui,
ane Maoms 3HAYHI NepcneKmusU 0 Komepyianizayii 8 HatOIUNCUOMY MAtlOYMHbOMY .

Y oyinyi axocmi i knacugixayii meepoux bionanue 3ayikasieni ik HegeauKi, max i npomuciosi cnosxcugadi. Ilpeocmaesnena
Kracugixayis mopracmvcs HAUoN08HIWUX 6Udie OIonaiue, 00 AKUX GIOHOCAMb Opuxemu, cpanyiu, oepes'saui 3pyoxu,
KoA00u, mupca, xopa i conom'aui mioku. /lana kracughikayis € enyukor i momy eucomisHux abo KiicHm modice subpamu
0yOb-aKUll K1ac 3a GIACMUBOCMAMU, WO 8i0N08i0arms GupobieHitl abo nompibHill CcnoJcueawy sSKOCMI naiusd.
Knacughikayis ne nog szye 63aeMHO pi3HI 81ACMUBOCHE OKDEMUX NAIUS. I nepesaza y momy, w0 6UCOMIGHUK [ KIIEHM
MOJICYMb 3HAUMU 3200V 3G NEGHUMU XAPAKMEPUCTNUKAMU 0TI KOJICHO20 KOHKPEmHO20 6Unadky. Y cmammi npedcmaeneni
€6poneticoki nidxXoou 00 GUHAUEHHs élacmusocmell Opuxemis, epanyi (nenem), CONOM'AHUX MIOKIE Y USTAOL OKPEMUX
KAACI8 BUCOKOAKICHUX meepoux Oionanug. Pozsumok mexnonociti Oioenepeemuky Cnpuse CKOPOYEHHIO 3A1elCHOCTI
Vkpainu 6i0 imnopmosanux Hociie enepeii, 30inbuiye 6e3neky 3a paxyHoK OpeaHizayii eHepeonocmayants, 3aCHO8AHO20 HA
MICYesuUx NOHOBTIOBAHUX O0XHCependax, CMEopioc Hoel poboui micys (30e0inbuio20 6 CIbCbKil Micyesocmi), Cnpuse
NONIINUWEHHIO eKONI02IYHOT cumyayii.

Introduction gas, co-combustion of biomass and fossil fuel fower
production. Technologies of direct combustion ofodip

Total energy potential of biomass in Ukraine isfirst of all for heat and process steam producti@guire
estimated as 9% of the total primary energy consiomp prior development in Ukraine. It is due to rathewl
The most promising technologies are direct combostif  electricity price existing in Ukraine (0.03 $/kWhhd the
biomass for heat production, production of biogemmf same time quite high heat and fuel price. Impleagon of
manure on large farms, extraction and utilizatibhaadfill small-scale power plants and CHP plants operatmgadid
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biomass (wood, straw and husk) will be profitabfe i- fibrous vegetable waste from virgin pulp productard

electricity price rises significantly or in the easof from production of paper from pulp, if it is co-
subsidies. Heat production from biomass is prolaiow incinerated at the place of production and heaegead
even with the use of foreign equipment. Besides;aldie is recovered.

has opportunity to launch its own production of wamnd

straw fired boilers. Classification of origin and sources of solid biofals

Technologies of straw combustion are very promgisin o ) o
for Ukraine as well. To implement them widely it is ~ The classification is based on the biofuel origind
necessary to solve a number of pr0b|ems connecidgd w Source. In the hierarChiC.al QIaSSIflcatlon SyStéI'raMe 1)
arrangements on collection, baling, transportatiand ~the main origin-based solid biofuel groups are [5]:
storage of straw. First of all 0.1-1 MW farm andghdor * woody biomass;
heating boilers for implementation at agricultural® herbaceous biomass;
enterprises has the best prospects. After demadiostraf  « fruit biomass;
their advantages large-scale district heating plafsto have < blends and mixtures.
good opportunities for commercialization. As forlQ- Woody biomass is biomass from trees, bushes and
MW, biomass-based CHP plants, we restrict their mositi shrubs. Herbaceous biomass is from plants that Aawan-
in the conception of bioenergy development in Ukeai woody stem and which die back at the end of theviqg
only by two demonstrational plants (one wood-bagad season. Fruit biomass is the biomass from the mdres
one straw-based) until electricity price rises gyea plant which hold seeds. The term “Blends and megliin

Table 1 refers to material of various origin wittie given

The basic aim of specification of solid biofuels box in the classification table and appears on feuels.
classification is to promote the trade of biofusls,that the Blends are intentionally mixed biofuels, whereastaries
customer and the seller can unanimously defingjttadity  are unintentionally mixed biofuels. The origin offiet
[1, 2, 3]. Solid biofuels are fuel produced dirgctir  mixture or blend has to be described using Tablé solid
indirectly from biomass. Among basic biomass resesir biofuel blend or mixture may contain chemically atied
which are defined as a material of biological arigi material it has to be stated. A blend or a mixtafee.g.
excluding material embedded in geological formatiand chemically treated wood and chemically untreatecbdvo

transformed to fossil belong: has to be classified as chemically treated wood.
- products from agriculture and forestry, The second level of classification in Table 1 dibss
- vegetable waste from agriculture and forestry, fuels from different sources within the main groups

- vegetable waste from the food processing industry, primarily stating whether the biomass is a by-padwr a
- wood waste, with the exception of wood waste whichresidue from the industry or if it is virgin mateii
may contain halogenated organic compounds or heavy Groups in Table 1 are further divided into thirdda
metals as a result of treatment with wood presem@t fourth level sub-groups.

or coating, and which includes in particular suabod The purpose of Table 1 is to allow the possibilidy
waste from construction- and demolition waste, differentiate and specify biofuel material based aigin
- cork waste, with as much detail as needed.

Table 1. Classification of origin and sources didsbiofuels [5]

1. Woody 1.1 Forest and 1.1.1 Whole trees 1.1.1.1 Deciduous
biomass plantation wood 1.1.1.2 Coniferous
1.1.1.3 Short rotation coppice
1.1.1.4 Bushes
1.1.1.5 Blends and mixtures
1.1.2 Stemwood 1.1.2.1 Deciduous
1.1.2.2 Coniferous
1.1.2.3 Blends and mixtures
1.1.3 Logging residues 1.1.31 Fresh/Green (including
leaves/needles)
1.1.3.2 Stored
1.1.3.3 Blends and mixtures
1.1.4 Stumps 1.1.4.1 Deciduous
1.1.4.2 Coniferous
1.1.4.3 Short rotation coppice
1.1.4.4 Bushes
1.1.4.5 Blends and mixtures
1.1.5 Bark (from forestry operations)
1.1.6 Landscape management woody biomass
1.2 Wood processing| 1.2.1 Chemically untreated1.2.1.1 Without bark
industry, wood residues 1.2.1.2 With bark
by-products and
residues
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Table 2. continued

1.2.1.3 Bark (from industr
operations)
1.2.1.4 Blends and mixtures

1.2.2 Chemically treated1.2.2.1 Without bark

wood residues 1.2.2.2 With bark
1.2.23 Bark (from industr
operations)

1.2.2.4 Blends and mixtures

1.2.3 Fibrous waste from th

el.2.3.1 Chemically untreated fibrg

pulp and paper industry waste
1.2.3.2 Chemically treated fibrou
waste
1.3 Used wood 1.3.1 Chemically untreated1.3.1.1 Without bark
wood 1.3.1.2 Bark

1.3.1.3 Blends and mixtures

1.3.2 Chemically treate

d1.3.2.1 Without bark

wood

1.3.2.2 Bark

1.3.2.3 Blends and mixtures

1.4 Blends and mixtures

2.Herbaceous
biomass

2.1 Agriculture and
Horticulture herb

2.1.1 Cereal crops

2.1.1.1 Whole plant

2.1.1.2 Straw parts

2.1.1.3 Grains or seeds

2.1.1.4 Husks or shells

2.1.1.5 Blends and mixtures

2.1.2 Grasses

2.1.2.1 Whole plant

2.1.2.2 Straw parts

2.1.2.3 Seeds

2.1.2.4 Shells

2.1.2.5 Blends and mixtures

2.1.3 Oil seed crops

2.1.3.1 Whole plant

2.1.3.2 Stalks and leaves

2.1.3.3 Seeds

2.1.3.4 Husks or shells

2.1.3.5 Blends and mixtures

2.1.4 Root crops

2.1.4.1 Whole plant

2.1.4.2 Stalks and leaves

2.1.4.3 Root

2.1.4.4 Blends and mixtures

2.1.5 Legume crops

2.1.5.1 Whole plant

2.1.5.2 Stalks and leaves

2.1.5.3 Fruit

2.1.5.4 Pods

2.1.5.5 Blends and mixtures

2.1.6 Flowers

2.1.6.1 Whole plant

2.1.6.2 Stalks and leaves

2.1.6.3 Seeds

2.1.6.4 Blends and mixtures

2.1.7 Landscape managem

ent herbaceous biomass

2.2 Herb processing
industry,
by-products and
residues

2.2.1 Chemically untreated

2.2.1.1 Cereal crops and grasses

herb

2.2.1.2 Oil seed crops

residues

2.2.1.3 Root crops

2.2.1.4 Legume crops and flowers

2.2.1.5 Blends and mixtures

2.2.2 Chemically treated

2.2.2.1 Cereal crops and grasses

herb

2.2.2.2 Oil seed crops

residues

2.2.2.3 Root crops

2.2.2.4 Legume crops and flowers

2.2.2.5 Blends and mixtures

2.3 Blends and mixtures
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Specification of solid biofuels based on traded fons and properties

Solid biofuels are traded in many different sia@sl shapes. The size and shape influence the hgraflithe fuel as
well as its combustion properties. Biofuels maydbbvered for example in the forms shown in Tahle 2

At the standardized symbols:

d dry (dry basis),
dafdry, ash-free,
ar as received,

A designation for ash content (w-%, dry basis),

o density [kg/m],

BDdesignation for bulk density,

DE designation for particle density as receiveddkj],

D designation for diameter,

DU designation for mechanical durability,
E. energy density as received [MWH/tnose, solid or stacked volume (amount of energyfwe unit)],
E designation for energy density as received [kWhinkWh/kg, unit is to be stated in brackets],

F designation for amount of fines (< 3,15 mm, w-%),

L designation for length,

Mg total moisture content as received [w-%] on wedifia
M designation for moisture content as received,
P designation for particle size distribution,

qV,gr
Op.net

Table 2. Major traded forms of solid biofuels [5]

gross calorific value [MJ/kg] at constant volume,
net calorific value [MJ/kg] at constant pressure

Fuel name Typical particle size Common preparatiethod
Briquettes @ > 25 mm Mechanical compression
Pellets @ <25 mm Mechanical compression
Fuel powder <1mm Milling
Sawdust 1 mmto5 mm Cutting with sharp tools
Wood chips 5 mm to 100 mm Cutting with sharp tools
Hog fuel Varying Crushing with blunt tools
Logs 100 mm to 1000 mm| Cutting with sharp tools
Whole wood > 500 mm Cutting with sharp tools
Small straw bales 01m Compressed and bound to squares
Big straw bales 3,7m Compressed and bound to squares
Round straw bales 21m Compressed and bound to cylinders
Bundle Varying Lengthways oriented & bound
Bark Varying Debarking residue from trees Can lredtied or unshredded
Chopped straw 10 mm to 200 mm Chopped during htnges
Grain or seed Varying No preparation or drying
Shells and fruit stones 5 mmto 15 mm No prepamnatio
Fibre cake Varying Prepared from fibrous waste éyatering

NOTE: Also other forms may be used.

Examples of various forms and differences of sbiafuels present Fig. 1 and 2.

Fig. 1: Examples of various forms of solid biofuels

P. Jevi ¢, J. Malatak, V.O. Dubrovin

16 ,Journal of Research and Applications in Agricultur al Engineering” 2007, Vol. 52(1)



Fig. 2: Difference between wood chips (left) andstred wood fuel (right) [5]
Presents on example of the specification of pitigeefor briquettes - Table 3, pellets - Tabletdgws bales - Table 5.

Table 3. Specification of properties for briquetfels

Master table

Origin: Woody biomass (1)
According to Table 1 Herbaceous biomass (2)
Blends and mixtures (4)

Traded Form (see Table 2) Briquette
Dimensions (mm) Diameter (D) or equivalent (diadawecross cut), mm
D40 25<D<40 =X
D50 <50 D
D60 <60
D80 <80 -
D100 <100 L
D125 <125 3
D125+ > 125 actual value to be stated \)

Length (L) D 9
L50 <50 ol
L100 <100 L
L200 <200
L300 <300 & ®|
L400 <400 | |
L400+ > 400 actual value to be stated L L

Examples of briquettes

Moisture (w-% as received)

M10 < 10%
o |M15 < 15%
> [ M20 <20%
< | Ash (W-% of dry basis)
E [A0.7 <0,7%
o |Al5 <1,5%
< |A30 <3,0%
A6.0 <6,0%
Al10.0 <10,0%
Sulphur (w-% of dry basis)
S0.05 < 0,05% Sulphur is normative only for chemically treatedrbass or if
S0.08 <0,08% sulphur containing additives have been used
S0.10 <0,10%
S0.20 <0,20%
S0.20+ > 0,20% (actual value to be stated)
Particle density (kg/df
DEO.8 0,80 to 0,99
DE1.0 1,00 to 1,09
DE1l.1 1,10 to 1,19
DE1.2 >1,20

Additives (w-% of pressing mass)
Type and content of pressing aids, slagging intiibibr any other additives have to be stated
Nitrogen, N (w-% of dry basis)
NO.3 <0,3% Nitrogen is normative only for chemically treatddrbass
NO.5 <0,5%
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Table 3. continued
N1.0 <1,0%
N3.0 <3,0%
N3.0+ >3,0% (actual value to be stated)
Net calorific valueg net,a(MJ/Kg as received) of Recommended to be stated at the retail level
_g energy densityE,, (KWh/nT loose)
’g Bulk density as received (kgfrtoose) Recommended to be stated if traded by vohasis
S Chlorine, Cl (w-% of dry basis, %) Recommended categories _
S Cl10.03, C1 0.07, C10.10 and CI 0.10+ (if Cl > 0,10% #ctual
value to be stated)
Table 4. Specification of properties for pellets [5
Master table
Origin: Woody biomass (1),
According to Table 1 Herbaceous biomass (2),
Fruit biomass (3),
Blends and mixtures (4)
Traded Form (see Table 2) Pellets
Dimensions (mm) () )
D
Y
<>
Diameter (D) and Length (1
D06 <6 mmz 0,5 mm and I< 5 x Diameter
D08 <8 mmz 0,5 mm, and I< 4 x Diameter
D10 <10 mmz 0,5 mm, and I< 4 x Diameter
D12 <12 mmz 1,0 mm, and I< 4 x Diameter
D25 <25 mmz* 1,0 mm, and I 4 x Diameter
Moisture (w-% as received)
M10 < 10%
M15 < 15%
M20 < 20%
Ash(w-% of dry basis)
A0.7 <0,7%
Al.5 <1,5%
A3.0 <3,0%
2 6.0 < 6,0%
g A6.0+ > 6,0% (actual value to be stated)
e | Sulphur (w-% of dry basis)
5 | S0.05 < 0,05% Sulphur is normative only for chemically treated
= |S0.08 < 0,08% biomass and if sulphur containing additives haserb
S0.10 < 0,10% used
S0.20+ > 0,20% (actual value to be stated)
Mechanical durability (w-% of pellets after testing )
DU97.5 > 97,5%
DU95.0 = 95,0%
DU90.0 = 90,0%
Amount of fines (w-%, < 3,15 mm) after productidrfactory gate
F1.0 <1,0% % At the last possible place in the production site
F2.0 <2,0%
F2.0+ > 2,0% (actual value to be stated)
Additives (w-% of pressing mass)
Type and content of pressing aids, slagging inbibibr any other additives have to be stated
Nitrogen, N (w-% of dry basis)
NO.3 <0,3% Nitrogen is normative only for chemically treated
NO.5 <0,5% biomass
N1.0 <10%
N3.0 <3,0%
N3.0+ > 3,0 % (actual value to be stated)
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Table 4.

continued

Net calorific valuep net (MJ/kg as received) or | Recommended to be informed by retailer.
energy densityE, (KWh/ nT loose)

Bulk density as received (kgfrroose) Recommended to be stated if traded by volume basis

Informative

Chlorine, CI (weight of dry basis, w-%) Recommentede stated as a category
Cl 0.03, C1 0.07, Cl 0.10 and CI 0.10+ (if Cl > 0,%
the actual value to be stated)

& Maximum 20 w-% of the pellets may have a lengtfi &6fx Diameter.

Table 5. Specification of properties for straw lsgfe]
Master table
Origin: 2.1.1.2 Cereal crop straw
According to Table 1. 2.1.2.2 Grass straw
2.1.3.2 Oil seed crops stalks and leaves
Traded Form Big Bale
Dimensions (mm), height ¢}, width (L) and length (k)
R ey
TR
:’{: \—\ \\-:5\\7///'4/
) ~\ :‘_:—)’/,—'/\\-:(/ Ll
_L& = < T~z \ 4
< AN
L,
Height (L) Width (L) Length (L)
P1 1300 1200 2200
P2 1300 1200 2 400
P3 600 to 900 1200 2400
¢ |P4 1 300 1200 1100to 2 750
‘= | Bale density (kg/r)
g BD130 <135
~ | BD150 <150
S |BD165  |<165
BD165+ > 165
Moisture (w-% as received)
M16 <16 % No part over 23 %
M16+ <16 % Parts over 23 % acceptable
M23 <23% no part over 30 %
M23+ <23% one or more parts over 30 %
M30 <30 % no part over 35 %
M30+ < 30 % one or more parts over 35 %
Ash (w-% of dry basis)
A05 <5%
A10 <10 %
A10+ >10 %
Species of biomass
Has to be stated
Net calorific valuegp net,ar(MJ/kg as Recommended to be specified.
o received or energy densit,, (KkWh/nt*
< |loose)
€ | Particle size distribution or structure It is recommended to declare production methodsitiflaence
g the size of the straw particles. That is for instawhether the
= crop has been trashed by rotation or oscillatiowlether it has
been chopped.
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The following European examples are specificatimns

high quality classes of solid biofuels recommended

household usage.

Household

usage needs

considerations for the following reasons:
- Small-scale equipment does not usually have ambdn

control and gas cleaning

- Unprofessional management
- Often located in living and populated districts.

A.1  Wood briquettes
Origin: 1.2.1.1 Chemically untreated wood withoatk(Table 1)

Moisture content:
Basic density:
Dimensions:

Ash content:
Additives:

Net calorific value:
A.2 Wood pellets
Origin:

Moisture content:

Mechanical durability:

Amount of fines:

Dimensions:

Ash content:
Sulphur content:
Additives:

Energy density:

A.3 Wood chips
Origin:

Moisture content:
Dimensions:

Energy density:

A.4  Log wood(oven-ready) [5]

Origin:
Moisture content:

P. Jevi ¢, J. Malatak, V.O. Dubrovin

Wood:

M10 (moisture< 10 w-% as
received)

DE1.0 (particle density min. 1 to Energy density: For

1,09 kg/dm)

to be selected from Table 3

A0.74 0,7 w-% of dry basis)

<2 w-% of dry basis. Only
products from the primarily
agricultural and forest biomass that
are not chemically modified are
approved to be added as a pressingb
aids. Type and amount of additive 9
has to be stated.

E4.7 [KWh/Kg] o pretar = 4,7
kWh/kg = 16,9 MJ/kg) *

1.2.1.1 Chemically untreated wood
without bark

M10 (moisture<s 10 w-% as
received)

DU97.5 (97,5 w-% of a pelle
batch of 100 g shall be uncrushed
after testing)

F1.0 or F2.0 (percentage of fines
among pellets sieved through >
3.15 mm sieve shall not exceed 1
or 2 w-% at factory gate)

D06 or D08 (pellet diameter 6 mm
+ 0.5 mm and length <5 x diameter
or diameter 8 £ 0.5 mm, and length
<4 x diameter, max. 20% of the
pellets may have a length of 7.5 x
diameter)

A0.7 (< 0.7 w-% of dry matter)

S0.05 (<0,05 w-% of dry matter)
<2 w-% of pressing mass. Only 1.
products from the primarily
agricultural and forest biomass that
are not chemically modified are 2.
approved to be added as a pressing
aids. Type and amount of additive
has to be stated.

E4.7 [KWh/kg]l d( pretar = 4.7

KWh/kg = 16,9 MJ/kg) 3.
1.1.2 Stem wood (Table 1)

M20 or M30

P16, P45 or P63 4,

E0.9 [kWh/loose *(E, = 900
kWh/loose ) 5.

1.1.2 Stem wood (Table 1)
M20 (moisture< 20 w-% as
received)

20

Dimensions:

special

Classification:

P200, P250, P500 or P1000 (length
[L] and thickness [D] (maximum
diameter of a single chop: L < 200
mm and D < 20 ignition wood, L =
250 mmz 20 mm and 40 mma D
< 150 mm, L = 500 mnmt 40 mm
and 60 mme D<250 mm, L=1
000 mmz 50 mm and 60 mma D
< 350 mm)

To be stated if coniferous or
deciduous wood is used

No significant amount of mould or
decay seen, the cut-off surface of
the logs are even and smooth.
deciduous wood E1700

[kWh/stacked | (E, = 1700
kWh/stacked j or for coniferous
or for mixture of deciduous and
coniferous wood E1300E( = 1
300 kWh/stacked
Technologies of biomass utilization are mostlytlas

eginning of their development in Ukraine, but tHegve
ood prospects for commercialization in the neturti[6].

Conclusion

The purpose of quality classification and spectfa

of solid biofuels is to determinate their qualitytiin
whole supply chain from origin until the certifieat
solid biofuel delivery and to assure corresponding
confidence to the qualitative requirements. Thisais
basis for market preparation and development vatid s
biofuels. Requirements for production will be met
through assurance of quality and its control. Rpiecof

the solid fuel quality assurance is based on sty
defined determination and limited demands for pobdu
Development of bioenergy technologies would reduce
Ukraine dependence on imported energy carriers,
enhance its energy security at the expense of @iggn
energy supply based on local renewable sourceatecre
a lot of new jobs (mostly in rural area), contribut
greatly to the improvement of ecological situation.

References

Alakangas, E.: The European pellets standardizaltion
European pellets Conference 2004, 0O. O.
Energiesparverband 2004, s. 47 — 54

Hartmann, H.: Normen fir Biomasse-Festbrennstoffe.
Energie Pflanzen - Das Fachmagazin fir
nachwachsende Rohstoffe und erneuerbare Energien,
3/2005,s.6-9

Jevi, P.: Importance of biofuels standardization and
present state in the Czech Republic. In. Situatiod
Trends in Agricultural Engineering — Renewable Ejyer

in Agriculture. Institut fur Agrartechnik Potsdam —
Bornim, 1999, s. 119 — 124

CSN P CEN/TS 14588: Solid biofuels — Terminology,
definitions and descriptions, 2005, s. 63

CSN CEN/TS 14961: Solid biofuels -
specifications and classes, 2005, s. 48

Fuel

6. Hdyoposin B.O., Kopuemuuit M.O., Maco LII. Ta inmii.

,biomamusa”. - Kwuis: LTI
enekrpudikamis’, 2004 - 256.

.~EHepreTnka i

,Journal of Research and Applications in Agricultur al Engineering” 2007, Vol. 52(1)



