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1.1  Flammability limits or explosive limit
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Figure 1 Ignition of a mixture of gas and air. On the left-hand picture, ignition has just occurred.
The flame front is moving in a circular way into all directions. The right-hand picture shows an
increase of the volume of flames. (Photo’s: Karel Lambert)
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Figure 2 These photos show the rest of the reaction process illustrated in Figure 1. The left-hand
photo shows the flame spreading further. This is also shown in the right-hand photo. That way, the
flames are spreading along the entire volume in which the mixture is inside the flammable range.
(Photo’s: Karel Lambert)
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Figure 4 The graphic illustration of the ideal combustion of methane in_air. The green rectangles
depict the nitrogen which does not participate in the combustion process. The temperature of the
reaction products on the right of the dotted line is lower than in the previous drawing. The surface
area size of the red and green rectangles on the right of the dotted line, represents the thermal
energy. (Drawing: Karel Lambert)
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Figure 5 The graphic illustration of the combustion of methane in a_surplus amount of air. The
purple rectangles depict the excess oxygen. The green rectangles have widened in comparison to
the previous drawing. The end temperature of the reaction products, to the right of the dotted line,
is again lower than in the previous drawing. The combined surface area size of all the rectangles
illustrating the reaction products, is equal to the thermal energy produced by the combustion.
(Drawing: Karel Lambert)
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Substance LEL or LFL (Vol %) | UEL or UFL (Vol %)
Hydrogen 4 75
Carbon monoxide 12.5 74
Methane 5 15
Ethane 3 12.4
Propane 2.1 9.5
Butane 1.8 8.4
Methanol 6.7 36
Ethanol 3.3 19
Acetone 2.6 13
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Figure 6 Graphic illustration of the ideal combustion of methane in_air. Both elements have an
initial temperature of 200 °C. This means that the activation energy needed will be less than that
needed to ignite a mixture at room temperature. This is depicted by the orange rectangle having a
smaller surface area size than in Figure 4. (Drawing: Karel Lambert)
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Figure 7 The explosive limits of methane drawn
out in relation to temperature. The mixture in point otn AFLcH 28 7.2 O El_l'(A XHS') 15%
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1.3 Closing remarks

OIXgte 2, 2= ¢o HES0| dds HhedhA HUEHHLE AS 28 BRIt
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f2[0 A0|= ZkAYLCh 2|0 2E AR S2 HEo| MAZtAEE As €20 ASLICH
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