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Study on pressure relief and reset technology and dynamic response law of
mine shaft explosion-proof covers
FENG Li', HAO Haiqing*, WANG Kai’
(1. Changzhi Vocational and Technical College, Changzhi, Shanxi 046000, China;
2. School of Safety Engineering, China University of Mining & Technology, Xuzhou, Jiangsu 221116, China)

Abstract: In order to solve the problem that the explosion-proof cover cannot be reset quickly after pressure relief,
the field application problems and influencing factors of explosion-proof cover were analyzed. Two new design meth-
ods of automatic pressure relief and reset explosion-proof covers were proposed, and the pressure relief and reset
principle was discussed from the aspects of structure and pressure bearing. The physical model of shaft structure and
explosion-proof cover was constructed. The distribution law of shock wave overpressure in the process of pressure
relief and reset was quantitatively analyzed by ANSYS Fluent software. Under the same explosion shock wave pres-
sure, the opening velocity, displacement, angle and pressure field distribution of two kinds of explosion-proof covers
were compared and analyzed. The results show that under the pressure of 300 kPa gas explosion shock wave, the re-
lief opening time of the butterfly hinge side door type explosion-proof cover is 0. 046 s; the maximum dynamic pres-
sure at the fan blade is 68. 74 kPa; and the maximum dynamic pressure released by the return air shaft is 142 kPa.
However, it takes 0. 08 s for the dome type chute pressure relief reset explosion-proof cover to reach the maximum
movement height of 3 m; the maximum dynamic pressure at the fan blade is 103. 26 kPa; and the maximum dynam-
ic pressure released by the return air shaft is 31. 86 kPa. The butterfly hinge side door type explosion-proof cover has

better explosion dynamic response effect, which can better protect the fan blade and provide guidance for the design
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and application of mine explosion-proof covers.
Key words: explosion-proof cover; pressure relief and reset; gas explosion; shock overpressure; numerical simula-

tion
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Fig. 1 Structural design of dome type chute pressure relief reset explosion-proof cover system
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Fig. 2 Structural design of butterfly hinge side door type automatic pressure relief explosion-proof cover
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Fig. 3 Physical structure models of explosion-proof covers with different structures
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Fig. 5 Comparison of opening speed, height and angle of explosion-proof covers with different structures
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Fig. 6 Dynamic pressure variation of main fan, wellhead and fan blade with time during the opening of

explosion-proof covers with different structures
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