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Fluid mechanics behaviors in gas explosion

ZHOU Zhong-ning, JIAN Cong-guang, GAO Jian-kang

(School of Information and Electrical Engineering, China University of Mining and Technology, Xuzhou 221008, China)

Abstract: The effects on flame propagation and explosion wave caused by the wall roughness and pipeline changing
in gas explosion were examined experimentally: flame speed grew from 275. 1 m/s to 580. 26 m/s sharply when the
wall roughness changed from 2 mm to 4 mm, then droped to 369. 05 m/s when the wall roughness changed to
6 mm. When the pipeline area expanded or reduced suddenly, the flame speed rapidly increased from 15.2 m/s
(L/D=16) to 1 287.7 m/s (L/D =165). The different performance of the flame speed which caused by the tur-
bulent flow in these two kinds of pipeline also were theoretically studied. The fluid mechanics behaviors in gas ex-
plosion, such as the turbulent flow, the shock wave, the friction pipe flow and the Laval nozzle effect, were ana-
lyzed. The results indicate that the turbulent flow caused by the wall roughness and the pipeline area can lead to the
flame speed raised largely, but the turbulent flow only is a secondary factor which induced the flame acceleration,
the Laval nozzle effect is basic factor which caused the flame acceleration, the gas explosion intensity aggravating.
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Fig. 1 Energy balance in gas explosion
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Fig. 2 Test system of gas explosion
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Fig. 5 Arrangement of variable cross-section pipeline Fig 6 The influence of pipeline area changing
3.2.2 HHEHT on flame propagation speed in gas exposition
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Fig. 7 Effect of pipeline area changing on explosion wave in gas exposition
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