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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 neededfor
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

Compressed solid biomass fuel is usually assigned to either pellets or briquettes, of which pellets
usually have a diameter below 25 mm, while for briquettes, the diameter is higher (see ISO 17225-1).
To account for the different particle dimensions, it was necessary to define different test apparatuses.

© ISO 2015 - All rights reserved v
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pellets and briquettes —

Part 2:
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Scope

5 part of ISO 17831 defines a method for determining the mechanical durability of
mechanical durability is a measure of the resistance of compressed fuels'towards sho
hsion as a consequence of handling and transportation.

Normative references

following documents, in whole or in part, are normatively referenced in this docume

rences, the latest edition of the referenced document (infeluding any amendments) applig
3310-1, Test sieves — Technical requirements and testing — Part 1: Test sieves of metal wir
14780, Solid biofuels — Sample preparation?)

16559, Solid biofuels — Terminology, definitions and descriptions

18134-1, Solid biofuels — Determination of moisture content — Oven dry method — P
sture — Reference method

18134-2, Solid biofuels — Determination of moisture content — Oven dry method — P
sture — Simplified method

18135, Solid Biofuels —(Sgmpling1)

Terms and definitions

the purpose‘ofthis document, the terms and definitions given in ISO 16559 apply.

Pringiple

test portion is subjected to controlled shocks by collision of briquettes against eac

briquettes.
cks and/or

nt and are

spensable for its application. For dated references, only the edition cited applies. F¢r undated

S.

e cloth

irt 1: Total

irt 2: Total

other and

against the walls of a specified rotating test chamber. The durability is calculated from the mass of the
sample remaining after separation of abraded and fine broken particles.

1

In preparation.
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5 Apparatus

5.1 Briquette tester

The briquette tester (durability drum) shall be a cylindrical steel drum with a nominal volume of 160 |,
having the following dimensions (see Figure 1):

— internal length or depth: (598 + 8) mm;

— internal diameter: (598 + 8) mm.

The drum phall be made of minimum 1 mm steel plate. The internal surface area of the drum shall be
smooth anfl any disturbances of the surface such as ridges or furrows shall be avoided.

The durabillity drum shall be equipped with a rectangular steel baffle having the followingdirhensipns:
— length} (598 + 8) mm;
— height| (200 * 2) mm;
— thicknpss: 2 mm.

The baffle|shall be welded on its length to the full height of the internal‘éurved surface of the drjum,
parallel to[the axis of the drum and perpendicular to the tangent of-tlie curve. The baffle tip shalll be
shaped in p smooth curve of 90° to obtain a rim perpendicular té/the baffle. The curve shall haye a
radius of 1= 10 mm and the curved tip shall have a total vertical height of 30 mm. The directiop of
rotation arld further details are illustrated in Figure 1.

The drum [is open on one of the ends. This opening shall\be fitted with a dustproof lid of the same
diameter gs the internal diameter of the drum (598 #;8) mm. When the lid is in position, it shall b
approximately flush with the side of the cylinder. This{id shall be made of minimum 1 mm steel plage.

It shall be possible to fasten the lid securely by, four rotating bolts (or any other suitable mechanism)
fixed on the external part of the drum.

The drum ghall be capable of being constantly driven at (21 + 0,1) r/min by an electric motor, by suitable
pulleys or gearings, in order to avoid vibrations. A rotation counter should be connected to the drut.

The rotatign counter can also be cennected to the motor so that the latter is automatically switched off
after a defined number of rotations.

2 © IS0 2015 - All rights reserved
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Dimensions en millimétres
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Figure 1 — Principle of the durability drum
Sieve
ending on the briquette diameter a sieve with a metal wire cloth conforming to ISO 3

hosen so that the aperture size is approximately equivalent to 2/3 of the briquettes d
ronal but not exceeding 45-tam. The sieve is selected from the series between 16 mm an
rdance with ISO 3310-1- The sieve shall have a diameter of 400 mm or above.

Balance

hlance with-a\weighing capability of at least 2 kg and capable of measuring the m

Test(Sample preparation

310-1 shall
iameter or
l 45 mm in

ass to the
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ned, and if

necessary, divided in mass in accordance with ISO 18135 and prepared in accordance with ISO 14780.
The size of the laboratory sample shall conform to the requirements of this part of ISO 17831 (depending
on the nominal top size) but shall be at least 25 kg. For briquettes of type A, as defined in Table 1, the
minimum required laboratory sample mass shall be 10 kg.

Divide the laboratory sample to obtain two test samples: one to be used for moisture content
determination (5 kg), as received, the other for the mechanical durability test. The moisture content
as received shall be determined on a non-sieved test sample simultaneously with the durability test;

moi

sture shall be determined in accordance to ISO 18134-1 or ISO 18134-2.

The test sample for durability testing shall be stored in airtight containers to avoid moisture changes.
While the test is being conducted, the test sample shall be at room temperature.

© ISO 2015 - All rights reserved
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A test portion for a durability test shall be selected based on the average mass of a single briquette.
The required size is determined after assigning the briquette to one of three briquette types A, B or
C as described in Table 1. For this assignment, select 15 undestroyed briquettes from the test sample
randomly. Then, weigh each briquette individually to the nearest 0,1 g using the balance as defined in
5.3. Calculate the average briquette mass of the 15 briquettes at moisture content as received. Then,
select the applicable size of a test portion in accordance with Table 1. Do not cut or break any briquette
of the test portion.

NOTE A briquette is undestroyed if all physical dimensions which define its shape are clearly recognizable.
Abrasion and broken edges are not regarded as destruction. Cylindrical briquettes where the actual length is a
result of natural breaking instead of cutting are also regarded as undestroyed.

Table 1 — Size of a test portion for briquette types A, B or C

Briquettg type Description Size of a test portion

A briquettes with a mass lower than 0,5 kg 22,0 kg

(as received) (add max. 1 additional briquettg to
meet the requirement)

B briquettes with mass of (0,5 to 1,0) kg 2 briquettes

(as received)

C briquettes with a mass higher than 1,0 kg L-btiquette

(as received)

For briqueftes of type A, prepare two test portions for the determination of durability. For briquettds of
type B and|type C, prepare five test portions for the determination.

The test pgrtions shall not contain any small, broken particles. Small particles shall be separated ffom
the test poftion by the use of the sieve mentioned in 512 or by sorting out briquettes manually.

7 Procg¢dure

7.1 Tumbling procedure

Select a tegt portion as described injTable 1. Weigh the test portion to the nearest 0,1 g and place |t in
the durability drum of the briguette tester (5.1). Tumble the test portion in the drum at (21 + 0,1) r/min
for 5 min (i.e. for 105 rotatien® + 0,5 rotations). After this, the test portion is removed and manufally
sieved (Z7.2) for separation-ofthe fines.

For briquettes of type:Ajas defined in Table 1, perform the same procedure for a second test portion.

For briquettes ofstype B or type C, as defined in Table 1, perform the same procedure with the other
four test portionsin order to achieve five test portion measurements in total.

NOTE L not

recommended.

7.2 Sieving procedure

For sieving use a sieve described in 5.2. The sieving of the test portions, after the tumbling procedure
shall be done in such a way as to avoid generation of new particles. The sieving shall be performed by
shaking the previously tumbled test portions one after the other in about 5 to 10 circular movements.

The sieving has to be done completely. The material remaining on the sieve shall be weighed and
calculated as percent of the material loaded into the briquette tester. The durability of briquettes is
defined according to Clause 8.
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Calculation of the mechanical durability

The mechanical durability of briquettes shall be calculated using Formula (1):

(D

my
DU = —£2 %100
My
where
DU is the mechanical durability, in percent;
mE is the mass of sieved briquettes before the drum treatment, in g;
ma is the mass of sieved briquettes after the drum treatment, in g.
The result for each test portion shall be calculated to two decimal places and the méan resul{

por

For

10
The

Fions for a particular briquette type as per Table 1 shall be rounded to the neatrest 0,1 % fo

Performance characteristics

the time being, not enough data is available for a precision statement regarding this test

Test report

test report shall include at least the following information:
identification of laboratory performing the test'and the date of the test;
identification of product (or sample) tested;

reference to this part of ISO 17831, i.e. 4SO 17831-2;

result of the mechanical durabpility (at moisture as received) as mean value and th
content (as received);

results of the mechanical’durability (at moisture as received) for all individual test port
shape and dimensions,of the briquettes;

assignment of briguette to type A, B or C in accordance with Table 1;

any unusual features noted during the determination, which can affect the result;

any dewviation not included in this International Standard, or regarded as optional.

for all test
reporting.

method.

b moisture

ons;

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=1710479e59bd915b3084042a22ada74d

	Foreword
	Introduction
	1	Scope
	2	Normative references
	3	Terms and definitions
	4	Principle
	5	Apparatus
	5.1	Briquette tester
	5.2	Sieve
	5.3	Balance
	6	Test sample preparation
	7	Procedure
	7.1	Tumbling procedure
	7.2	Sieving procedure
	8	Calculation of the mechanical durability
	9	Performance characteristics
	10	Test report
	Bibliograpy

