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Fig. 1 Schematic diagram of experiment system of gas explosion
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Fig. 3 High speed schlieren photographs of 9.5 % methane+air deflagration
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Table 1 Fractal dimensions D of methane + air flame front surface in different experiment conditions

i ‘ B8 R i A BRI O
THEANE
9.5% 11.5% 7.5% 9.5% 11.5% 7.5%
i} 1.42 1.40 1.33 1.38 1.37 1.32

H 1.54 1.50 1.39 1.48 1.46 1.37
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Table 2 Flame velocities calculated by schlieren photographs m/s
T R i 3t 4] & R T 1
9.5% 11.5% 7.5% 9.5% 11.5% 7.5%
26.67 24.44 6.00 22.94 19.11 4.00
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Fractal characteristics of flame inner flow field
in methane/ air explosion

YANG Yi"? , HE Xue-giu', LIU Jianzhang’, WANG Cong-yin’
(1. School of Mechanics and Civil Engineering,
China University of Mining and Technology, Beijing 100083, China;
2. Air Force Logistic College, Xuzhou 221000, Jiangsu, China;
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Abstract: In this paper the microstructure of flame in methane/air explosion has been studied indetail by
using high speed schlieren photographs. The experiments shows that flame inner flow field has distinctly
fractal characteristics, and the fractal dimensions are different under different experimental conditions. The
fractal dimensions of flame inner flow fields have remarkable effects on flame inner microstructure and flame
acceleration and also are effective parameters that can reflect flame velocity .

Key words: mechanics of explosion; fractal dimension; fractal thoery; flame; gas deflagration; schlieren

photograph
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