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Combustion and explosion characteristics

Problem

The safe handling of fine solid substances (such
as flour, powder or dust) requires that the charac-
teristics with a bearing upon safety be known.
Besides health aspects, these include flammability
and explosibility. The more comprehensive the
knowledge of the combustion and explosion
behaviour, the more efficiently the required pre-
ventive and protective measures can be taken.

Activities

At the end of the Seventies, a research project to
measure the combustion and explosion charac-
teristics of typical dusts was launched in cooper-
ation with what was then the Mining Test Facility
(today's DEKRA EXAM GmbH) and with financial
support from the then Hauptverband der gewerb-
lichen Berufsgenossenschaften (HVBG, the Fed-
eration of the Statutory Accident Insurance Institu-
tions of the Industrial Sector). In later years, the
scale of the data records was extended consider-
ably with funding from the European Community.
Along with IFA, the then DMT-Gesellschaft fir
Forschung und Priifung mbH, the Accident Insur-
ance Institution for the foodstuffs and catering
industry, Henkel KGaA, the Federal Institute for
Materials Research and Testing and the
Physikalisch-Technische Bundesanstalt (national
metrology institute) also participated. The data
records were first published in the BIA-Report-
12/97 and subsequently contributed to the
GESTIS-DUST-EX database, which is also availa-
ble on the Internet. IFA regularly updates and
extends the data.
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Test apparatus for the determination of explosion characteris-
tics of dust clouds in a 1 m® vessel (Source: IVSS/ISSA 1995)

Results and Application

The data contain combustion and explosion char-
acteristics of almost 5,200 dusts. The data are
primarily of benefit to experts for the assessment
of dust explosion hazards and for estimation of
risks entailed by the handling of flammable dusts.
Besides the names of the dusts, typical descriptive
information is listed which is required for assess-
ment of the combustion and explosion character-
istics of the substances.
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This information includes the particle size distribu-
tion and median value, and the moisture content.
The data contain information on the lower explo-
sion limit, the maximum explosion overpressure
and the Kg; value/dust explosion class, and also
on the limiting oxygen concentration, the minimum
ignition energy and minimum ignition temperature
of a dust cloud (ignition temperature) and mini-
mum ignition temperature of a 5 mm dust layer
(glowing temperature), and on the combustion
behaviour.

Area of Application

In particular: dust explosion protection experts
supporting small and medium-sized enterprises in
all sectors of trade and industry in which flamma-
ble dust materials occur.
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