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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.
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Introduction

The objective of this document is to provide unambiguous and clear principles for sampling of solid
biofuels from small scale applications and storages. It is to serve as a tool to enable efficient trading of
biofuels and to enable good understanding between seller and buyer. It is also a tool for communication
with equipment manufacturers. It will also facilitate the development of sampling plans and reporting.

This document is intended for all stakeholders.

Priority in this documentis to take a number of increments which is possible to handle at small applications
under_practical aspects In 1SQ 18135 the priority is to obtain a sample with a defined precision and to

calcylate the minimum number of increments on basis of the corresponding precision data:

© IS0 2020 - All rights reserved v
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Solid biofuels — Simplified sampling method for small
scale applications

1 Scope

This document describes simplified methods for taking samples of solid biofuels in small scale
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ges with a size of <100 t. This document is applicable to the following solid biofuels;

ine (up to about 10 mm nominal top size) and regularly-shaped particulate materialg
oarse or irregularly-shaped particulate materials (up to 200 mm nominal top size)
arge pieces (above 200 mm nominal top size) which are picked manually (e.g. fi

document can also be used for other solid biofuels not listed above if the procedures
locument are applicable. This document specifies methods to be used, for example, wh
be tested for moisture content, ash content, calorifi¢’value, bulk density, mechanica
icle size distribution, ash melting behaviour and ch@mical composition.

Fionally, it describes a method for the reduction of sample size and defines requ
ling and storage of samples.

1  If higher precision of analytical results is needed or when in doubt if this document
8135 can be used. Using the number~0f increments given in this document the resulting
tical results can be estimated with the-formulas given in ISO 18135.

2 Pellets can generate CO afhd CO, off gasses by nature. If pellets are sampled, check for C(
rels prior and during the sample taking process in a confined space like a container, silo or s
er person standby at the éntrance.

Y
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ISO 16559, Solid biofuels — Terminology, definitions and descriptions

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/
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3.1
combined s

:2020(E)

ample

sample consisting of all the increments taken from a lot or sub-lot

Note 1 to entry: The increments may be reduced by division before being added to the combined sample.

[SOURCE: IS

3.2
increment

0 16559:2014, 4.52]

portion of fi
[SOURCE: I§

3.3
laboratory
combined s

[SOURCE: IS

34
lot
defined qua

[SOURCE: I§

3.5

nominal to
aperture siz
the determi

Note 1 to ent
Note 2 to ent

[SOURCE: I
information|

3.6
sample
quantity of §

[SOURCE: IS

lel extracted in a single operation of the sampling device
0 16559:2014, 4.122]
sample

mple or a sub-sample of a combined sample for use in a laboratory

0 16559:2014, 4.124]

htity of fuel for which the quality is to be determined

0 16559:2014, 4.128, modified — Note 1 to entry hasbeen removed.]

D size

e of the smallest sieve through which at least 95 % by mass of the material passes dfiring

hation of particle size distribution
Fy: For selection of sieves types and apérture sizes see ISO 17827-1 and I1SO 17827-2.
Fy: For pellets the diameter is used.

0 16559:2014, 4.137, modified — Note 1 and 2 to entry have been added for addit|
the word "smallest" hds been added and the words "of solid fuels" have been deleted.]

material, représentative of a larger quantity for which the quality is to be determined

0 16559;2014, 4.170, modified — "(all increments)" has been removed from the defin

Note 1 to enftry has:been removed.]

3.7

ional

tion,

sub-lot
part of a lot

EXAMPLE
[SOURCE: IS
3.8

for which a test result is required
Material in a transport unit or on a particular stockpile.

0 16559:2014, 4.197, modified — Example has been added.]

sub-sample

portion of a

[SOURCE: IS

sample

0 16559:2014, 4.198]
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4 Symbols and abbreviated terms

d95

3

<

incr

s =

is the nominal top size of the biofuel [mm];

is the mass of the lot or sublot [kg or t];

is the minimum volume of an increment [1];

is the volume required for the foreseen analyses [1];

is the width of a sampling tool [mm)].

5 1

The

Ever
bein
ofad

Undsd
reprq

Principle

main principle of sampling is to obtain (a) representative sample(s) from the ‘whole lof concerned.
y particle in the lot or sub-lot to be represented by the sample should haye’an equal pfobability of
p included in the sample. In order to do so a sampling plan is needed. Figure 1 shows the main steps
ampling procedure.

r certain circumstances (e.g. certain construction types of built in storages, silos or] containers)
esentative sampling might not be possible.
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Visual inspection (Clause 6)

A 4

Prepare a sampling plan (Clause 7)

A 4

Choose the sampling method (Clause 8)

\4

Determine the minimum number of
increments per (sub)lot (Clause 9)

v

Choose the minimum increment size
(Clause 10)

A 4

Determine the volume of the combined sample
(Clause 11)

A4

Take a sample

Sample size reduction before
sending or storing necessary?

yes
v

Send the sample for afalyses
or store it (Clause 14)

- Prepare a laboratory sample (Clause 13)

Figure 1 — Procedure for sampling

6 Visuallinspection

Visual inspgction shall be used for the choice or verification of the classification of the solid biofuels.
Based on the sampling plan, verification or selection of the sampling equipment and the sampling method
shall also be made by visual inspection. If the lot/sub-lot consists of substantially inhomogeneous
material or if it contains impurities (such as soil or pieces of metal) this shall be stated in the sampling
report. If the biofuel type or the quality of it is diverging strongly from the one expected, the sampler
shall report without any delay to the appropriate party for further instructions.

If the particle size distribution should be analysed the visible surface of the complete lot should be
inspected for the longest particle — in addition to the sampling and testing — and its length shall be
noted in the sampling report.

NOTE 1 Itisadvisable to take photographs of deviations noted during visual inspection.
NOTE 2  For documentation of oversized particles photographs are useful. Therefore, it is advisable to include

a folding rule or any other scale into the photograph to enable the estimation of the particles size.

4 © IS0 2020 - All rights reserved
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Preparing sampling plan and report

The sampler shall prepare the sampling plan. The sampling plan may be prepared either by using a
copy of the form presented in Annex A or by preparing his own forms or documents containing the
appropriate items selected from those shown in Annex A.

Once completed, this form becomes a sampling report.

The sampling plan shall include the key elements:

a)
b)
‘)
d)
e)

f)
g)
h)
i)
j)
k)
1)

Also|consider including®he following items:

areference to this document (ISO 21945:2020);

the unique identification code of the sample;
the name and contact data of the sampler;
the date and time of sampling;

information required in order to identify the origin of the sample (elg. supplier(s)
gtorage, customer, trade name);

the type of lot or sub-lot (e.g. pile, silo, cargo hold, storage, lorry);
gampling from stationary or moving material;

the identification code of the lot or the sub-lot;

the mass or volume of the sub-lot or the lot;

the traded form of the biofuel (wood pellet, briguétte, chips, etc.);
the number of increments;

the required volume of sample;

the volume of sample sent to the(aboratory and number of packages if applicable;
the type of packaging ofithe sample sent to the laboratory (e.g. airtight container, plast

11:1 case of sampling stationary material: location (centre, bottom, etc.) from where the
btained (optional: mark sampling locations in a sketch);

gtorage.information of the lot (e.g. how to reach the material, weather conditions, stord
gutside;-covered or uncovered);

the question, if the combined.sample has been divided before sending to the laboratory;

location of

)

c bag).

sample was

1ge inside or

theSampling techniqgue e o_shavelling sampling nine_stoppned belt _etc.:
I O I ’ [=] o7 I (=2 Wl I ’

existence of material of other origin in the same storage or pile (incl. estimated amount if possible),

e.g. residues of a former lot of pellets in a pellet storage;
the approximate nominal top size (visual assessment);

any other details (e.g. visual inspection remarks).

© IS0 2020 - All rights reserved
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8 Methods for sampling

8.1 General

It is difficult to take samples in a way that satisfies the principle of correct sampling, stating that all
individual parts of the lot shall have an equal probability of becoming part of the final sample. The
chance that this can be achieved when the material is stationary (for example in a silo, or stockpile, or in
alorry) is low. It is easier when the material is moving (for example, on a conveyor belt, or being loaded
into or unloaded from transport equipment). Hence sampling from moving materials is to be preferred
wherever possible, care shall be taken that fuel parameters (physical properties) to be analysed are not
affected.

The following general aspects of sampling shall be considered:

a) Sampling equipment shall be properly cleaned and maintained. The equipment shall’be contrplled
after every sampling to avoid contamination of following samples.

b) The intpgrity of the sampled material shall be ensured, e.g. avoiding loss_or,gain of moigture,
formatipn of fines etc. E.g. working quickly and storing the sample in an‘airtight container, e.g.
plastic bag or bucket during sampling could help avoiding loss or gain of moisture.

c) Allincréments belonging to one combined sample shall be:
1) extracted in a uniform way,
2) of equal weight or volume,
3) tramsferred to the sampling bucket without any contamination or loss of material.

d) If an in¢rement or combined sample mass (volume)d’s too large to be handled or transported, the
mass shiall be reduced in accordance with the methods described in ISO 14780.

e) All perspnnel performing sampling shall beproperly instructed or trained in the specific use gf the
device gnd method.

f) All aspdcts of health and safety shall'be considered.
8.2 Methpds for sampling stationary material

8.2.1 Sanjpling from smallpackages (<50 kg)

When samplling a lot conSisting of individual packages, a primary increment consists of an entife or
partial pacKage. Packages (e.g. pellet bags) shall be chosen at random from the entire lot, making|sure
all packages have<ah“equal probability of being selected. The number of selected packages shgll be
chosen fronf Table'1 (see Clause 9). Since the segregation of fines is not a problem as for stationary|bulk
material, the minimum number of increments specified for sampling moving material shall be chpsen.
In this case OT€e package corTesponds to oNe INCrement regardiess of taking the whole package or a part
of it as increment.

If the packages are transported on a conveyor (e.g. after bagging at the bagging line), a lot can be defined
as a certain time frame, a certain number of packages or similar. Increments shall be chosen either
systematically, randomly from defined strata, or completely at random, from the entire lot.

If the packages are stored, it is important to ensure that packages are chosen at random from the entire
lot. It is recommended not to extract all increments from one pallet but from three pallets minimum.

In case it is necessary to minimize the number of opened pallets or when access to all pallets is difficult
or impossible the possible consequences of not respecting the principle of correct sampling shall be
stated in the sampling report.

6 © IS0 2020 - All rights reserved
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If only a part of a package is taken as an increment, it shall be taken by using a scoop, in case of loose
material (e.g. pellets), or by hand, in case of piece goods (e.g. briquettes). If the amount of fines or the
share of overlong particles are to be analysed the package shall be emptied completely. Sample division
is then to be performed according to Clause 13.

8.2.2 Sampling from transport containers and lorries

It is always recommended if possible, to sample when the biofuel is in motion, e.g. during loading or
unloading.

It shall always be stated in the sampling report when a sampling device cannot reach the bottom of the

cont

8.2.3

In g¢g
shall

1ner.

Sampling from small built-in storages

neral, it is difficult to take increments from all parts of a built-in storage-gr¢silo. The
be extracted from different parts of the storage if possible, chosen according to the

given in Figure 2.

Whe
matg
incre
pelle
hand
areg

It is
unlo

It m3
whid
repr

It sh{
of th

Usin
shall
lot. |

h sampling the storage, special care shall be taken to encompass.the possible segreg
rial in the room, e.g. extract increments that cover the entire ditection of segregation
ments at different depths. For free-flowing materials, e.g.grain like material, dry o
ts, etc. pipes or drills are recommended to be used. An\example of a pipe (see Fij
ling instructions are given in 12.7. An example of a drill (see Figure 6) and handling
iven in 12.8.

hlways recommended if possible, to sample whén' the biofuel is in motion, e.g. durin
hding.

y be needed to take a sample from a storage that was not completely empty before refi
h a relevant share has been removed already. In this case some parameters cannot H
psentatively for the whole lot becauseof segregation of fine materials.

11l always be stated in the sampling report when a sampling device cannot reach the cd
b storage or its bottom, with the risk of underrepresenting a certain particle size fract

b the fuel conveyor systémi(feeding screw and/or suction system) for sampling, the w

increments
principle as

ation of the
by selecting
ive kernels,
bure 5) and
nstructions

o loading or

ling or from
e measured

mplete area
on etc.

hole storage

be emptied. This method should not be used if the storage contains fuel from mojre than one

hcrements shall bétaken from the whole content of the storage. This is to avoid sam

segr{
due

8.2.

bogated material.’Samples received by this method should not be used for mechanical
o the mechanical stress from emptying the storage.

Sampling from stockpiles and stacked material

8.2.4.1.-, "General

pling of any
parameters

Stockpiles shall preferentially be sampled during build-up or reclaiming as this ensures accessibility
to all parts of the lot which in turn minimizes the effect of segregating materials. Only relatively small
stockpiles may be sampled while stationary using a wheel loader.

A scoop, shovel, fork, auger, grab or pipe shall be used to extract increments.

Sampling from an orderly stack shall be done by hand (i.e. firewood and bagged pellets). Provisions for
personal safety shall be taken when sampling from large stacks.

8.2.4.2 Sampling from stockpiles during build up or reclaiming

Increments shall be extracted either from the working face of the stockpile, or from the bucket of a
wheel loader or grab or from a single, discrete load delivered to the stockpile before being pushed into

© IS0 2020 - All rights reserved
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the main stockpile. If a conveyor is used in stacking or reclaiming, or elsewhere in the material handling
process, this is the optimal sampling point, and the methods for sampling moving material shall be used
(see 8.3).

When sampling the working face of the pile, consider the possible (rolling) segregation on the surface.
Ensure that a manual auger, shovel or scoop is inserted at right angles to the surface, and that insertion
of the auger is spread evenly over the entire surface of the pile. No portion of the increment should be
lost during extraction of the scoop from the surface. Owing to the difficulty of insertion, an auger shall
be used only for fuels on which a full column of fuel can be extracted so that a representative increment
is taken.

gto

£ £ 1 rad L. 11 < L. loot L ol £l s i i
) lJCl ITUTTTICU TTUIIT STICTLTLUU WIITTT IUdUTUT UDUCURKULS Ul Sl diUo, LARU LT ITICI TITITTIITS dLLUI Ul

described in 8.3.4.

If sampling
the method

8.2.4.3 Sdmpling from stationary stockpiles and stacks

hken,
er of

ling from a stockpile it shall be decided at which height the increments’shall be t
e sampler shall visually divide the heap into three horizontal layers and take a numh

When sam
therefore t

increments
the circumf
loader may
absolute bof

from each layer in proportion to the volume contained in each layer. The positions ar
erence of the heap from which the increments are taken shall bé.equally spaced. A ¥
be used to dig into the heap to reach the sampling points. Collecting samples fron
tom and edges of the pile should amongst others be avoided; to avoid impurities. Fig|

pund
Uheel
h the
ire 2

shows a pospible arrangement of the sampling points on a heap.

ling material from a stack (firewood, briquettes, pellets bags), the increments shgll be

Fding to the same principles as for stockpiles [Figure 2 a)].

When samp
chosen acco

NOTE Tq take an increment from the lower part of a stack it'could be necessary to reclaim a part of the $tack.

a) Cross section b) View from above
Figure 2 — View on a small stockpile with an example of sampling points

If there is any reason to suspect that the material in the stockpile is segregated, then the material shall
be moved (e.g. into a new stock pile) and the increments shall be taken during the reclaiming or build
up as described in 8.2.4.2.

© IS0 2020 - All rights reserved
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8.3 Methods for sampling moving material

8.3.1 General

The lot or sub-lot shall be defined as all the material in a container (ship hold, wagon, etc.) that the
sample is to represent, or in the case of continuous production or conveying, all the material passing
the sampling point during a specified time interval. Preferable an interval can also be defined in terms
of mass or volume.

Increments shall be distributed over the entire lot according to one of two scenarios:

1) $ysStematic IMcrement extraction: INCTEMeNnts are taken at (ixed TtIme, mass or voillne intervals
¢venly spread over the entire lot.

2) $tratified random increment extraction: The lotis divided into equal strata (time, weight or volume)
adnd an increment is taken from each at random. This approach is preferred\when perniodicities or
¢ycles are expected in the process, to avoid taking increments at a frequency (or multjple thereof)
¢oinciding with the frequency of the cycle.

8.3.7 Manual sampling from falling streams

Usuadlly manual sampling is only suited for low mass flows. For higher mass flows mechanicgl equipment
is re¢commended for safety reasons.

Sampling shall be carried out using a sampling bucket (see,Figure 3) or other suitable equipment that
is passed through the stream of falling material so that it cuts the whole cross section df the falling
stregm. The sampling bucket or other sampling equipment shall be large enough so that the container
does|not become full during sampling of the increment.

The $ampling bucket or other sampling equipment shall be filled up to a minimum defined height when
collefting an increment.

Sampling from falling streams can also-be done by taking the increments from a variety of points
repre¢senting the whole cross section-of the falling stream of material. In these cases, careful attention
shall|be put on possible segregation of fuel flow.

If it Is not possible to take the-increment covering the entire cross section of the stream, it shall be
clearly stated in the sampling report.

NOTH Keeping thesanipling tool unnecessarily long in the falling stream can lead to segregation pfthe sample.

8.3.3 Manualsampling from conveyor belts

Samjples shalkbe taken with a scoop across the direction of the mass flow. The samples shall be taken
covering the whole width of the belt and in through the full depth of the material on the belt.

treameanlead-to-segregation-of the sample.

NOTI Koaningtho conam pipmpmoonccarilyy
I OO Pt C—SCoO0 Pt Ttosarity

8.3.4 Manual sampling from grabs and wheel loader buckets

A number of grab loads or wheel loader buckets shall be selected for sampling during the discharge of
the lot or sub-lot.

Either take all of a selected grab load, a wheel loader bucket or a compartment of the drag conveyor as
an increment, or take a smaller representative increment by:

a) Emptying the entire contents onto a clean, hard surface, and take an increment from the tipped
material according to the method described in 8.2.4.2 (stockpiles, during build up/reclaiming).

b) Taking an increment out of the bucket, drag conveyor etc. by digging into the material as many
times as feasible, and at different depths, to form a combined increment.

© IS0 2020 - All rights reserved 9
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9 Minimum number of increments
The minimum number of increments to be taken from a lot or sub-lot to generate a sample is shown in
Table 1.
Table 1 — Minimum number of increments to be sampled from a sub-lot or lot
Mass of sub-lot or lot, m m<30t 30t<m<100t
Sampling from moving material 5 10

Sampling from stationary material 10 15
When samgpling small packages (<50 kg), e.g. pellet bags, the number of increments specifiefl for
sampling mpving material shall be chosen.

If it is not pq

10 Minim

The minimy
material wh
the list whig

For large pig

When samp
from every

The samplef
enough to g
combined s§

um size of increment

m size (volume) of increments (V,,.) from bulk material is defivéd from Table 2. ]
ich is to be sampled is not listed in Table 2 choose the minimum*volume of the mater
h is most similar in size and shape.

Table 2 — Required increment volumes

Material Minimumdncrement volume
1
Pellets, diameter: 6 mm 0,3
Pellets, diameter: 8 mm 0,5
Saw dust 0,3
Shavings 2
Small wood chips (P16, P31) 2
Wood chips 3
Hog fuel (dg5 <(100' mm) 5

ces (e.g. briquettes Aire wood, pellet bags), one increment correlates to one piece.

ing pellets from)pellet bags the minimum volume per increment (see Table 2) shall be t
thosen bag,

shall choese and record the appropriate sampling tool. Take care, that increments are
et a Gombined sample with a volume suitable for the analyses required. If the size g
imple is insufficient for the required analyses the number of increments could be enld

ssible to take the required number of increments, it shall be stated in the saripling report.

f the
jal in

aken

arge
f the
rged

instead of tH

TITCT eIt oT4cs

11 Determination of the volume of the combined sample

The sampler shall consider what tests are to be done and calculate the required volume needed for the
required determinations (V,..4). In particular, the calculation shall take into account the need in some
test methods for duplicate test portions, and for extra material to be available in case dubious results
are obtained. Information about the volume needed for particular analyses shall be provided by the
laboratory carrying out the analyses. The volume for performing typical analyses for the most common
solid biofuels may be found in Table 3.
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One of the following options shall be used to get the combined sample:

ISO 21945:2020(E)

a) All the increments are placed directly into one container to form a combined sample, which is sent
to the laboratory. In this case the combined sample is also the laboratory sample.

b) The increments are mixed together to form a combined sample, which is divided and prepared as

described in Clause 13.

c) Each increment is placed in a separate container and sent to the laboratory. The laboratory
combines the increments to form the laboratory sample.

Tall 2
1duUiC J

C ozl Liasaa-a3a irad faoxn axnal H £ 1 tad Lid lhiaf 1
Jallll}lc vuUiulliicv 1 C\lull Cu 1UIL allal‘y S1I0 UL OVICUTLUU OVUIIU UIvUIuUTI1o

Required volume for analysisaP
o without bulk density incl. mechanical incl,meehanidal
Solid biofuel and mechanical durabi.lit or particle durability or partticle
durability or particle size dig’tribll)ltion size-distributionfand
size distribution bulk density
Pellets 11 41 12 1¢
Saw dust 21 31 91
Wood chips, P16, P31, P45S 81 24/ 7318
Other wood chips, shavings 201 241 7318
Firewoodd 10 pieces, min. 1 kg | 20 piecesé, min. 2 kg | 60 1, min. 20 pigces
Briquettesd 10 pieces, min. 1 kg depending to the depending to the
briquette sizef briquette siz¢f

a  Analysis of the sample according to ISO 17225 (all'‘parts). Calculation of the sampling volume fqr the
parameter of size distribution is not required for pellets.

b Sample volume calculated on the basis ‘of ‘a single determination of the moisture content|(and
determination of the content according to the procedure in ISO 18134-1 or ISO 18134-2).

¢ For determination of fines additional®1to 10 | of sample are required.

d  According to ISO 14780 a minifnuim number of pieces is required, due to the large size differenges of
firewood, additionally a minimum weight is given.

¢ For determination of particle diameter 20 pieces should be used.
f For necessary sample size to determine the mechanical durability see ISO 17831-2.

g  Material used for'the bulk density determination provided to be used for the particle size distribution
determination.

12 Equipmentfor manual sampling

12.1 General

The

guipment shall enable the sampler to take unhiased increments to provide a representdtive sample.

The volume of the sampling device shall conform with the required minimum increment volume
(Viner) as described in Clause 10. The opening of the sampling device shall be wide enough for normal
oversized material particles to enter the sampling device. For sampling of pellets, the opening shall be
minimum 70 mm.

Sampling tools shall be robust, and be able to withstand physical force, wear and prolonged use without
compromising functionality.

All moving parts should be accessible to inspection and maintenance.

The choice of sampling tool shall enable the sampler to extract the biofuel safely.
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While using shovel, scoop or fork, one hand can be used to push sample material onto and to keep it on

the device.

12.2 Sampling bucket for falling-stream

The sampling bucket should have a circular opening at the top as shown in Figure 3. Alternatively, it
could have a square or rectangular opening. The dimensions of the top opening of the sampling bucket
shall be large enough so that the container cuts the whole cross section of the stream to be sampled.
The height of the sampling bucket shall be large enough to ensure that the container is filled at most
up to the brim during sampling of the increment. The sampling bucket shall be provided with a handle
er means of support (for instance mounted on rails) that enables the sampler to pass the

or some oth

container sg

Key
W width of
NOTE1 Fq

heavy for ma

NOTEZ A

12.3 Scoops

A scoop ma
equipment ¢

the sampling bucket

esign.

fely through the whole cross section of the falling stream of the biofuel to be sampled.

w_ &

|

Figure 3 — Example of a sampling bucket

sampling bucket as illustrated in Figure.3.is commercially available as slurry scoop.

r biofuel with large particle size, or high material flows, sampling buckets can become too bijg and
hual sampling and mechanical sampling is recommended.

y be designed as illustrated‘in Figure 4 a), complying with the general requirements for

/__} [7 | I
P 4 T
< o . I.‘f
W il
a) Scoops b) Shovel c¢) Fork

12
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ISO 21945:2020(E)

W width of the scoop

NOTE1 A scoop is best for sampling from a stationary pile.
NOTE 2  Aforkis best for sampling loose hay and straw.
Figure 4 — Examples of scoops, a shovel and a fork
12.4 Shovels
A shpvel may be designed as illustrated in Figure 4 b), conforming to the general requilrements for
equipment design.
12.5 Forks
Wheh using a fork, see Figure 4 c), the smaller particles of the material being'sampled will

the t
suffi
losse

12.6

In ca
hog f
repr

The s
fuel
a hed

12.7
The

particles. The holes in the sampling pipe should be positioned as illustrated in Figure 5, :

shall

the pipe. A sampling pipe-is suitable only for sampling free flowing granular and uniform m

lengt
holes
size

nornpal overlong particles exceeding the maximum size of the holes of the spear. The dim

holes
ofad

nes of the fork. The sampler shall check that the fork to be used for)sampling a maten
Ciently close together to minimize the number of particles falling between them. A
s will affect the quality of the sample and may lead to a biased result.

Sample extraction using hands

se the sample can’t be taken using the equipment,described in 12.2 to 12.5 (e.g. wh
uel with extremely long particles), sampling may®e done by hand. Special attention sh
psentative sampling; especially the loss of finewparticles shall be avoided.

ampling method shall be adapted to the type of material the sample has to be taken fy
fould be moved by both hands into a bugket which is held at the brim of the load of a
p or a stockpile.

Pipes (spears)

sampling pipe shall not be used if the sample will be assigned to assess the amount]
be constructed so that'the holes open one after the other starting with the hole closest
h of the pipe shall'be sufficient to reach all the way into the container or heap. The op
in the pipe‘shall be wide enough in one direction for normal oversized particles (e.

f classifiedimaterial) to enter the sampling device. The equipment is not suitable for nj

in thepipe shall be at least 70 x 20 mm. The volume of the pipe shall ensure to take

Fall between
ial has tines
ny material

en sampling
all be put on

om. E.g. hog
rheel loader,

of overlong
ind the pipe
to the tip of
hterials. The
ening of the
b. maximum
aterial with

eilsions of the

increment

ufficiently high volume according to Clause 10.

-] & =>4 o 5S> D

Figure 5 — Example of a pipe (spear)

When using a sampling pipe insert it into the material at an angle between 30° and 90°. Insert the pipe
completely before opening the sampling holes. Shaking the pipe may help to fill it. Take care when
removing the increment from the pipe to collect all the fine particles.

12.8 Drills (augers)

A drill should be used only in situations when no other sampling tools work. A drill, see Figure 6, may be
manually or mechanically driven. For baled materials the drill may be driven by a brace or an electrical
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motor. The centre should be encapsulated to prevent gaining or losing material that does not belong to
the increment.

;|

|4

Key
W width of

13 Reduc

Sample size
which has t

The method
with a shov
For the purj
the sample
the biofuel 1
well mixed.
the peak of 1
the blade of

vertically into the heap (see Figure 7). Aisheet-metal cross may be used for this operation if avai
pair of opposite quarters: Repeat the coning and quartering process until a sub-sample of

Discard one
the require
sampled esf

the drill opening

Figure 6 — Example of a drill

tion of sample size

be sent to the laboratory.

of coning and quartering may be used for bulk-materials that may be manually wd
b]. [t is suitable for producing sub-samples of these materials down to approximately
pose of homogenization, place the whole combined sample on a clean, hard surface. S}
nto a conical pile, placing each shovel full\on top of the preceding one in such a way
uns down all sides of the cone and is evénly distributed and different particle sizes be
Repeat this process. Flatten the conelby inserting the shovel repeatedly and vertically
he cone to form a flat heap that has.a’'uniform thickness and diameter and is no higher
the shovel. Quarter the flat heapalong two diagonals at right angles by inserting the s}

| size is obtained. Care should be taken to keep all particles belonging to the quarters
ecially with materials‘and particles that tend to roll off the pile and cause segregation

reduction shall be done if the size of the combined sample exceeds the size of the sample

rked
1 kg.
hovel
that
Come
into
than
hovel
able.

to be
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