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Study on explosion overpressure and deflagration-to-detonation

transition characteristics of shale gas in fractures
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Abstract:  To investigate the methane DDT distance and maximum explosion pressure (P, ) in shale
fractures, a multi-scale adjustable 3D planar slit detonation system was developed. Experiments with
methane-oxygen premixed gas under 4 different hydraulic diameters, along with numerical simulations,
were conducted to examine shale gas combustion under high pressure. Results show that methane-oxygen
premixed gas can sustain self-propagating explosion within a hydraulic diameter range of 1.9 to 11. 43 mm.

Both P, and peak pressure rise rate increase linearly with initial pressure. Under a hydraulic diameter of

# SCEESHS :1003-3033(2025)04-0051-08; Wik H I :2024-12-05;  1&Hi H i .2025-02-27
wx SEEVER A H(1983—) , B IR T A W+, #082, FZNF T IF 5009 F Piin L hl 8RB0 30 9 FE B s Jr kst
E-mail ; yangtao585@ 163. com,



hoE " 2 R ¥ % R
- 52 China  Safety

Science  Journal

11.43 mm, P, closely approaches theoretical detonation pressure. As the hydraulic diameter decreases,

the P

max

—to-initial pressure ratio decreases. The initial pressure and the DDT distance follow a power-law
relationship. Increasing the initial pressure or reducing the hydraulic diameter can shorten the DDT

distance, thereby accelerating the DDT. The simulation shows that methane-oxygen premixed gas

H35%
20254F

explosions can produce an overpressure of 330 MPa, capable of fully fracturing rock cracks.

Keywords: shale gas;  methane;
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Fig.1 Schematic of flat-plate slit detonation experiment system
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