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Abstract: The influence of porous copper on the dynamics of a flame front in premixed acetylene–air mixtures was
studied experimentally in open and semiopen channels with sudden expansion. The mixture was ignited by a spark
discharge in a narrow channel. Porous copper was installed in the channel with an expansion and with a transverse
dimension of 20 × 40 mm. The average linear pore size was 3.5 mm and the copper foam length varied from 10
to 90 mm. The velocity of the flame front in the free segment of the measuring section was determined using
a high-speed camera together with a shadow device. The propagation of the flame front inside the porous copper
was recorded using an infrared camera. The contribution of the porous copper to the acceleration of the flame front

due to turbulence was determined. It was shown that the ratio of the flame front velocity across the porous sample
is linear depending on the length of the foam. The results obtained can be used both to increase the efficiency of
combustion in gases and to ensure the explosion safety of the designed gas equipment.
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Figure Captions

Figure 1 Schematic of the experimental setup. Dimensions are in millimeters, l — foam length

Figure 2 Photograph of porous copper

Figure 3 High speed infrared (a) and schlieren (b) image sequences of the flame front propagation through the porous copper
in acetylene–air mixture with φ = 0.6 (670 fps)

Figure 4 Dependence of the flame front velocity on the position in the measuring section in the acetylene–air mixture with
φ = 0.8 in an open (a) and in a semiopen (b) channels: 1 — empty channel; 2 — l = 10 mm; 3 — 30; 4 — 60; and 5 —
l = 90mm

Figure 5 Flame front velocity in front of the porous sample (a) and after passing through the sample (b): 1 — φ = 0,8; 2 — 0,7;
3 — 0,6; 4 — 0,8; 5 — 0,5; 6 — φ = 0,6; empty signs — open channel; and filled signs — semiopen channel

Figure 6 Velocity ratio u2/u1 for acetylene–air mixtures in open (a) and semi-open (b) channels: 1 — φ = 0,8; 2 — 0,7; 3 —
0,6; 4 — 0,8; 5 — 0,5; 6 — φ = 0,6; empty signs — empty channel; and filed signs — channel with a porous sample
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