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Fig. 1. Real view of the experimental apparatus
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Fig. 3. Image of the porous obstacles inside the closed
.duct at a distance of S cm from the spark location
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Fig. 2. Schematic diagram of the experimental apparatus
including (1) spark plug, (2) pressure transducer, (3)
charge and discharge valves, (4) gas mixing equipment,
(5) high-speed camera and (6) obstacles. experim
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Fig. 4. High-speed images of premixed methane—-air flame front in closed duct at a pressure of 1 bar.
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Fig. 5. High-speed images of premixed methane-air flame front in closed duct at a pressure of 1 bar with a small
amount of impurities on the igniter (the distance between two consecutive images is 10 ms).
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a) Measured flame front position as a function of time

with a confidence interval of 97.5%.
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b) Measured flame velocity as a function of time
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,Fig. 6. The flame front position and flame front velocity as a function of time with a confidence interval of 97.5%
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Fig. 7. Measured pressure rise inside the combustion
chamber as a function of time, with a confidence
interval of 97.5%
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Fig. 8. The flame front images with the porous obstacles at a distance of 5 cm from the spark plug (The time interval
between consecutive images is 5 ms).
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Fig. 9. Image magnification of the turbulence created in
case 1 and time 43 ms.
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Fig. 10. The flame front images with the porous obstacles at a distance of 10 cm from the spark plug (The time interval
between consecutive images is 5 ms).
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Fig. 11. Image magnification of the turbulence created in
case 2 and time 48 ms.
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Fig. 12. The flame front images with the porous obstacles at a distance of 15 cm from the spark plug (The time interval
between consecutive images is 5 ms).
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Fig. 13. Image magnification of the turbulence created
in case 3 and time 45 ms.
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Fig. 14. The flame front images with the porous obstacles at a distance of 20 cm from the spark plug (The time interval
between consecutive images is 5 ms).
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Fig. 17. The position of the flame front as a function of
time for five different cases.
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Fig. 18. Measured pressure inside the chamber as a
function of time for five different cases with a confidence
interval of 97.5%.
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Fig. 15. Image magnification of the turbulence created in
case 4 and time 55 ms.
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Fig. 16. Image magnification of the flame front created
in case 4 and time 78 ms
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