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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The objective of the ISO 17225 series is to provide unambiguous and clear classification principles for
solid biofuels; to serve as a tool to enable efficient trading of biofuels; to enable good understanding
between seller and buyer as well as a tool for communication with equipment manufacturers. It will also
facilitate authority permission procedures and reporting.

This part of ISO 17225 supports the use of graded firewood for residential, small commercial and public

buil

ding applications.

Th
foll

NOT

rooimheaters and multifired sauna stoves, which are tested according,to.European standards H

EN
EN ]

NOTI

Altlhough these product standards may be obtained separately, they require a general under

the
inc

Tesidential, Small commercial and publiic bullding appiications require nigner qualiity
wing reasons:

Small-scale equipment does not usually have advanced controls and flue gas cleaning
Appliances are not generally managed by professional heating engineers

Appliances are often located in residential and populated districts

E1 Firewood produced according to this part of ISO 17225 may berused in stoves, fireplad

12815[2], EN 12809(3], EN 13240[4], EN 15250[5] and EN 15821[6], and boilers systems tested &
03-5I7l.

E2 Forindividual contracts ISO 17225-1 can be used.

standards based on and supporting [SO 17225-1¢It'is recommended to obtain and use |
pnjunction with these standards.

uel for the

es, cookers,
N 132290,
ccording to

standing of
b0 17225-1
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Solid biofuels — Fuel specifications and classes —

Part 5:
Graded firewood

1 [Scope

Thip part of ISO 17225 determines the fuel quality classes and specifications of graded-firewood. This
part of ISO 17225 covers only firewood produced from the following raw materials (See 10 17225-1,
Table 1):

e |1.1.1 Whole trees without roots

e [1.1.3 Stem wood

e |1.1.4 Logging residues (thick branches, tops etc.)

e |1.2.1 Chemically untreated wood residues

2 [Normative references

The following documents, in whole or in part, aré«normatively referenced in this documgnt and are
ind{spensable for its application. For dated reférences, only the edition cited applies. F¢r undated
refgrences, the latest edition of the referenced\decument (including any amendments) appligs.
1S0|16559, Solid biofuels — Terminology, définitions and descriptions?)

[SO|17225-1, Solid biofuels — Fuel specifications and classes — Part 1: General requirements
[SO|18134-1, Solid biofuels — Determination of moisture content — Oven dry method — Pqrt 1: Total
moisture — Reference method?

[S0|18134-2, Solid biofuels — Determination of moisture content — Oven dry method — Pgrt 2: Total
moisture - Simplified method3)

3 |Terms and definitions

For|the purposes of this document, the terms and definitions given in ISO 16559 and the following apply.
31

firaweod

cut and split oven-ready fuelwood used in household wood burning appliances like stoves, fireplaces
and central heating systems

Note 1 to entry: Firewood usually has a uniform length, typically in the range of 15 cm to 100 cm.

1y
2)
3)

©IS
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commercial application
facility that utilize solid biofuel burning appliances or equipment that have similar fuel requirements as
residential appliances

Note 1 to entry: Commercial applications should not be confused with industrial applications, which can utilize a
much wider array of materials and have vastly different fuel requirements.

4 Symbols and abbreviated terms

The symbdtsandabbreviated terms used M this partof ISO 17225 compty witit the ST3ystent of uniys as

far as possjble.

d dry|(dry basis)

ar as received

w-%  weight-percentage

D Desiignation for diameter (D) as received [mm]

E Desfignation for energy density as received, Ear [M]/m3 or kWh/m3 loose(or stacked volume or MJ/kg,
kWh/kg]

L Deslignation for length (L) as received [cm]

o <o =

NOTE1 1M]J/kgequals0,2778 kWh/kg (1 kWh/kg equals 1 MWh/tand 1 MWh/tis 3,6 MJ/kg). 1 g/cm3 eq|

1 kg/dm3.

NOTE 2  Designation symbols are used.incombination with a number to specify property levels in Table 1

5 Specification of graded firewood

Specificati

Deslignation for moisture content as received on wet basis, Mat [w-%]
Desfignation for moisture content on dry basis, Ug,[w-%)]

Desjignation for net calorific value as received, gpqet,ar [MJ/kg or kWh/kg or MWh/t] at constant pre
surg

bn of the firewoodHs stated in accordance with Table 1 and Figure 1. The determination of

.
1

uals

the

properties|shall be carriéd,out in accordance with the methods mentioned in the normative referengces.

Ash, N, S, {1 and miner elements are not required as firewood is produced from virgin material which

has been gfown in-uticontaminated soil and therefore the likelihood of contamination is very low.

Firewood gpecified according to classes Al and A2 are suitable to be used in stoves and fireplaces pand

class B in l6ewoeod-beilers:

How to state the dimensions of firewood is expressed in Figure 1.

© ISO 2014 - All rights reserved
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NOT
a st
cub

Nattpirally, the conversion rates between the volumes will be affected by the size of the logs and h

arrdg

If t
han|

To ¢
med

1y
2)

3)

Thd
the

supplier from providing accurate and reliable information.

maximum diameter

maximum length

Figure 1 — Dimensions of firewood

E Firewood amounts are given in cubic metres or in kilograms. A cubic metre of stacked ¥
hck of wood that occupies a space of one cubic metre. A cubic metre of loose wood is equal
c metre in size into which the split logs are “thrown”. This is also referred'to as an “unstacked c
nged. Comparison of different cubic meters is shown in informatiye Annex B.

he properties being specified are sufficiently known_through information about the
dling (or preparation method combined with experience) then analysis may not be need¢

isure below:
using previous measured values or obtainéd’by experience of same raw material;

calculation of properties, e.g. by using typical values and considering generally ac
documented specific values;

carrying out of analysis:
a) with simplified methods if available;

b) with reference methods.

same whetherdlaboratory analysis is performed or not. Typical values do not release the

vood means
0 a box one
Libic metre”.
bw they are

origin and
d.

bnsure resources are used appropriately and the-declaration is accurate, use the most gppropriate

epted and

responsibility ef-the producer or supplier to provide correct and accurate information is exactly

roducer or

mical treatment before harvesting of biomass does not need to be stated. Where any ¢
fuel sapply chain has reason to suspects serious contamination of soil (e.g. coal slag

tmg has been used spec1f1ca11y for the sequestratlon of chemlcals or growmg blomass

pbperator in
eaps) or if

iis fertilized

should be

carrled out to 1dent1fy chemlcal 1mpur1t1es such as halogenated organlc compounds or heavy metals.

Decay means a loss of mass and energy. Damage by insects, incipient rot and mould is not considered to
be loss of mass and energy. Mould can appear on the surface of wood. The amount of mould generated
depends on the drying and storage as well as the ambient conditions. Discolouration may appear as
a result of chemical reactions between Fe ions and tannins (example is white oak) or by exposure to
oxidation by air and kiln drying.

The quality shall be given either in the product declaration or by a corresponding label in the package.

© IS0 2014 - All rights reserved
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Table 1 — Specification of graded firewood

Property class, Units Al A2 B
Analysis method
Normative |Originand 1.1.3 Stem- 1.1.1 Whole trees |1.1.1 Whole trees without roots
source, wood without roots 1.1.3 Stemwood
[SO 17225-1 1.2.1 1.1.3 Stemwood |1.1.4 Logging residues
Chemically 1.1.4 Logging 1.2.1 Chemically untreated wood
untreated residues residues
wood residues [1.2.1 Chemically
untreated wood
residues
Wood species 2 To be stated To be stated
Diameter, D b cm D2 <2 D15 5<D<15
D5 2<D=<5 D15+  >15 (actualvalue to bg
D15 5<D<15 stated)
D15+ > 15 (actual value to be
stated)
Length, L¢ cm L20 <20 (*2 cm) L30 <30 (#2 cm)
L25<25 (*2cm) L33 <332 cm)
L30<30 (*2 cm) L40 £40(+2 cm)
L33<33 (*2cm) L50°<50 (+4 cm)
L40 <40 (¥2 cm) 2200 < 100 (+5 cm)
L50 <50 (¥4 cm)
L100 < 100 (+5 cm)
Moisture, M d w-% as received [M20 <20 M20 <20
ISO 18134-1, wet basis M25 <25 M25 < 25
IS0 18134-2 M35 <35
Volume or weight |Volume m3 To be stated which'uhit is used when retailed (m3 stacked or loose|kg)
stacked or loose |and/or packaged log woods weight.
or weight, kg
as received
Informativg | Energy den- M]/m3 or kWh/ |Recominended to be stated.
sity, E ¢ or Net m3 stacked or
calorific value, Q, |loose MJ/kg
1SO 18125 or kWh/kg, as
received
Drying Recommended to be stated, if firewood is dried by natural seasonihg
by ambient air or artificially by hot air.
Moisture, U d w-%dry basis |U25 <25 U33 <33
U33 <33 U54 <54
Decay and mould”}% of pieces No visible <5 If significant amount (more thap
decay 10 % of pieces) of decay or mou|d
exists it should be stated.
Proportion of % of pieces 290 =50 No requirements
splityvelume
The.cut-off sur- Even and No requirements |No requirements
face smooth f

value .

a Wood species (e.g. spruce, birch, beech) can be stated by using EN 13556 Round and sawn timber Nomenclature.[8] If
firewood includes different wood species, the main wood species should be mentioned first.

b 85 % of the firewood should be kept in specified diameter property class. For stoves it is recommended to use firewood
with a diameter less than 15 cm. D2 and D5 are recommended for cookers and as kindling (ignition wood). In informative
Annex B a simple method for measuring of the diameter is specified.

¢ Itis allowed to have 15 % firewood shorter than requested length including the limit value.

d Moisture content should not be less 12 w-% on wet basis (M) or 13,64 w-% on dry basis (U). Calculation from M to
U-basis is shown in informative Annex A.

e The energy density (E) may be calculated according to Annex C on the basis of the bulk density (BD) and the net calorific

f Use of chainsaw and circular saw will give a smooth and even cut-off surface.
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Annex A
(informative)

Comparison of moisture content as received and dry basis

Table A.1 — Comparison of moisture content as received (M) and dry basis (U)

|
Mpisture content, Moisture content, Moisture content, Moistu&‘( ontent,
wdt basis (M), w-% dry basis (U), w-% dry basis (U), w-% weﬂ%is (M), w-%
12 13,6 12 7 0
13 14,9 13 NO 1
14 16,3 14 ,<\ d 12,8
15 17,6 15 13,0
16 19,0 1680 13,
17 20,5 L 14,5
18 22,0 s 15,p
19 23,5 19 16,
20 25,0 KN 20 16,f
O
21 26,6 S 21 174
22 28,2 v ’§ 22 18,0
23 299 D 23 18,7
24 3,6 %O 24 194
<
25 333 .0 25 20,
26 35,1 26 20,
27 5370 27 21,8
28 7389 28 219
29 O 409 29 22,p
30 A\~ 42,9 30 23}
-~
31 N 44,9 31 23]
X
32 .\~ 471 32 24,2
33 49,5 33 24,8
A 34 51,5 34 253
Vad
\O 35 '-'\"2’0 35 7':’)
36 56,3 36 26,5
37 58,7 37 27,0
38 27,5
39 281
40 28,6
41 29,1
42 29,6
43 30,1
44 30,6

© IS0 2014 - All rights reserved 5
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Table A.1 (continued)
Moisture content, Moisture content, Moisture content, Moisture content,
wet basis (M), w-% dry basis (U), w-% dry basis (U), w-% wet basis (M), w-%
45 31,1
46 31,5
47 32,0
48 32,4
49 329
50 33,3
51 33,8
52 3%;2
53 34,6
54 351

The relatig

shall be ca
U,;=—
d7q

M, =

n between moisture on dry basis, Uq, or wet basis, My, expressed.asja percentage by mass
culated using the Formulae (1) and 2 according to I[SO 18134-1.

M
2 x 100 1)
ar
1 Ya 100 2)
100+U,

© ISO 2014 - All rights reserved
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Annex B
(informative)

Measurement of firewood

1A
A

v A
Solid cubic metre Stacked cubic metre Os\\% Loose cubic metre
Figure B.1 — Comparison of different cubicéters (1 m each side)¥
NOTE The cord is a unit of measure in North America \%easure firewood. A cord is the amopint of wood
(arrpnged so pieces are aligned, parallel, touching and compact), that occupies a volume of 3,62 m$ (128 cubic
feet). QA
D
¥
xO
o

Figure B.2 — Measurement of firewood diameter>)

4) Source: Eija Alakangas, VTT.
5) Source: Eija Alakangas, VTT and Georg Kramer, IBT-Kramer.
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Annex C
(informative)

Calculation of energy density

C1 Calr@m@n&b&bﬁ@ah%&dﬂubad&(-@—
The net calorific value (at constant pressure) on as received (the moist biofuel) can be calculated'en|the

net calorific value of the dry basis according to Formula (C.1).

100-M
4pnetal =qp,netd X(Tar)—O,OZAL 43X My, (c.1)

where
Qpretar I° the net calorific value (at constant pressure) as received in megajoules per kilogram (M]J/

PIZEE ke);

dpnetd [s the net calorific value (at constant pressure) in dry matter'in megajoules per kilogram

[M]/kg);
My, s the moisture content as received [w-% wet basis];

0,024 43 s the correction factor of the enthalpy of vaperization (constant pressure) for water (mojs-
ure) at 25 °C (in megajoules per kilogram-{M]/kg) per 1 w-% of moisture).

C.2 Calqulation of energy density (E)

The wood fuels for households are traded usually on a volume basis and energy content (net calorific
value) is informed often as kilowattshour (kWh) per bulk volume. Bulk density and moisture contept is
measured pr estimated.

The energy density as received-can be calculated according to Formula (C.2).

| s
Ear zggxqp,net,arXBDar (“'2)

Ear scthe energy density of the biofuel as received, in 1 000 kilowatt hours per cubic metre

[1-XATL L N L1L..11 1
LI\VV ll/ I ) Ul UUININ VUIUIIIC,

is the net calorific value (at constant pressure) as received, in megajoules per kilogram (M]/

qp,net,ar
kg);
BDgar is the bulk density, i.e. volume weight of the biofuel as received, in kilograms per cubic metre
(kg/m3) of bulk volume;
1 is the conversion factor for the energy units (megajoules (M]) to kilowatts hour (kWh)).
3,6

The result shall be reported to the nearest 1 kWh/m3 of bulk volume.

8 © ISO 2014 - All rights reserved
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