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Figure 1- A) Schematic view of the laboratory system: 1. Ignition system including spark plug, 2. Pressure sensor, 3.

Gas inlet and outlet, 4. Gas injection, 5. High speed PCO camera, 6. Perforated plates or porous barriers and B) Real view of
laboratory system
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Figure 2- Positions of perforated plates and 2 mm porous barriers in a closed chamber
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Figure 3- Schematic view and actual view of perforated plates and porous barrier: A) Real view of perforated plate, B) Schematic
view of perforated plate, C) Real view of porous barrier, D) Schematic view of porous barrier
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Figure 4- a) Two-dimensional figure of a six-hole direct injector with details and b) The actual shape of a six-hole direct injector with
details for injecting methane gas into the chamber
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Table 1- Results of partial pressures in the equivalence ratio one

. . Total initial pressure Partial pressure of methane Partial pressure of air
Equivalence ratio
(bar) (bar) (bar)
1.1 0.964 0.099 0.865
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Frame d, t= 54 ms Frame d, t= 54 ms
Figure 5- Flame diffusion of a mixture of methane and air with the presence of 2 mm perforated plates in a closed chamber:
A) Position A and b) Position B
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Frame d, t= 54 ms Frame d, t= 54 ms
Figure 6- Flame diffusion of a mixture of methane and air in the presence of 2 mm porous barriers in a closed chamber. A) Position
A and b) Position B
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Flame velocity (m/s)
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Position otbbstacles (cm) L

—g—With the presence of a 2 mm perforated plate
—g— With the presence of 2 mm porous barmiers
Figure 7- Flame tip speed at different distances from the spark with the presence of a perforated plate and 2 mm porous barriers
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English Abstract

Experimental study of flame quenching phenomenon of mixed methane and
air in the presence of perforated plates and porous barriers in a closed
chamber
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Investigation the combustion pattern when the flame hits with obstacles is very important to increase safety in
various industries. In this paper, the flame quenching behavior with the presence of porous barriers and
perforated plates is investigated. In this study, a closed chamber with the presence of porous barriers and 2
mm perforated plates and a high-speed video camera were used to capture the flame propagation behavior
process. All experiments were performed at atmospheric pressure. According to the recorded images, the
flame quenches in two modes; side wall and head on, after hitting the obstacles. In this study, the effects of
the position of obstacles from the ignition system on the flame quenching distance, flame quenching pattern,
and flame propagation speed have been investigated. The position of the porous barriers and 2 mm perforated
plates is effective in the flame quenching distance. When the perforated plate is 16.6 cm away from the
ignition system, the flame quenches after hitting the first obstacle. However, when the porous barrier is
located at a distance of 16.6 cm from the ignition system, the flame passes through the barrier after hitting the
barrier. According to the results, the presence of porous barriers in a closed chamber compared to perforated
plates increases the quenching distance and the speed of the flame tip. For example, with the presence of
porous barriers relative to perforated plates, the flame quenching distance increases from 16.6 cm to 25 cm.
Also, the flame tip speed has increased by about 128% from 2.5 to 5.7 m/s using porous obstacles.

Keywords: Flame quenching, quenching pattern, perforated plates, porous barriers, quenching distance,
methane and air mixture.



