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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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Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

4:2021(E)

Reliable methods for the measurement of the lower explosion limit or the gross calorific value require
the use of special apparatus which may not be readily available.

A method for determining the explosion indices of combustible dusts in air is given in ISO 6184-1. This
method is, however, very intricate and requires considerable expertise.

The lower explosion limit can also be estimated by summation of the gross calorific value of the
individual constituents of the coating powder. It is an estimation since it is not possible to know or

obt
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calculation method leads to lower explosion limits which have been proved in pr3
factory when applied to coating application plants.

£ A comparison with a direct method e.g. EN 14034-3[2] for determining thé lower expl
liraged.
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document specifies a method for the calculation of the lower explosion limit of-4 coat
he minimum concentration of the coating powder in air which will form an explosive
sed on the measurement of the gross calorific value of the product, as deterniined by
ribed in ISO 1928.

Normative references

titutes requirements of this document. For dated referencgs, only the edition cited

1928, Coal and coke — Determination of gross calorifievalue
B130-14, Coating powders — Part 14: Vocabulary

| 5528, Paints, varnishes and raw materials fopaints and varnishes — Sampling

Terms and definitions

he purposes of this document, ‘the terms and definitions given in ISO 8130-14 and tH
.

ind [EC maintain terminolegy databases for use in standardization at the following add

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

EC Electropediatdvailable at https://www.electropedia.org/

1 explosion limit

mum ‘concentration of coating powder as a mixture of powder and air, below which an

not possible

ing powder,
mixture. It
the method

following documents are referred to in the text in such a wdy that some or all of their content

hpplies. For

ited references, the latest edition of the referenced documient (including any amendments) applies.

e following

resses:

explosion is

Note

1 to entry: The lower explosion limit is expressed as grams per cubic metre (g - m-3).

4 Principle

The lower explosion limit of a coating powder is calculated by measuring the gross calorific value via
the heat of combustion of 1 g of product, using Formula (1).

An estimation of the lower explosion limit can be made, starting with Formula (2), by multiplying the

gros

s calorific value of each combustible constituent by the mass present in 1 g of product.
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5 Sampling

Take a representative sample of the product to be tested as specified in ISO 15528, for use as specified
in ISO 1928.

6 Determination of gross calorific value

Either measure the gross calorific value H, of the product under test by the method described in
ISO 1928, or calculate it by summation of the gross calorific values of the combustible constituents of

the product as specified in Clause 7.

NOTE 1 With powders that are not flammable, such as those of the poly(vinyl chloride) type, the calculation
method can|nevertheless give a value for the lower explosion limit in air. Thus, any underestimation ¢f an
explosion ridk is effectively avoided.
NOTE 2  The calculation used in this document is based on the following assumptions:
a) that material exists in the form of a powder dispersion;
b) thatthefe is complete combustion of the material to the highest oxidation level;
c) thatthefe is an adiabatic type of reaction;
d) that the[flame temperature for the composition with which the minimim)concentration for explosion jn air
is attained is 1 000 °C.
7 Calculation of the lower explosion limit
Calculate tHe lower explosion limit, LEL, in grams per cubic metre (g - m-3), using Formula (1):
B
A+— 1
Hy
where
A is dconstant equal to -2,5 g/m
B isa constant equal to 1,2%,x 106 J/m3;
H, is the gross calorifiCyalue of the coating powder, in joules per gram, as per Clause 6.
To estimat¢ the gross ‘ealorific value H, of the product under test from those of its combusfible
constituenty, multiply.the gross calorific value of each combustible constituent by the mass presept in
1 g of the pjoductand’then summate.
The gross cplerific value H is then given by Formula (2):
i=n
i=1
where
n is the number of combustible constituents;
¢; c,is the mass fraction of the ith constituent;
H; isthe gross calorific value of the ith constituent.

Report the result to the nearest whole number.
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8 Testreport

The test report shall contain at least the following information:
a) all details necessary to identify the product tested;

b) areference to this document, i.e. ISO 8130-4:2021;

c) theresults of the test as indicated in Clause 7;

d) anote whether the result is based on a calculation or an estimation via the gross calorific value of
he product or individual constituents, respectively:

e) hny deviation from the test method specified;
f) hny unusual features (anomalies) observed during the test.

g) rhe date of the test.
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