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Fig.1 Configuration of the active water-spray suppressor
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Table 1 The test results of parameter for the active water-spary suppressor
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Fig.2 Schematic of large-scale experimental system of passive explosion suppression
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Experimental study of explosion suppression
by active water sprays in large-scale duct

XIE Bo"?, FAN Bao-chun’, XIA Zizhu', WANG Ke-quan'
(1. Chongqing Branch of the Central Coal Research Institute, Chongqing 400037, China;
2. Power Engineering College, Nanjing University of Science and Technology s
Nanjing 210094, Jiangau, China)

Abstract: In this paper, the effectiveness of shockwave attenuation and flame extinction has been experi-
mentally studied using self-developed active explosion suppressor in larg-scale test duct. The experimental
results indicate that shockwave attenuation occurs in water sprays and its sequent district, and that shock-
wave attenuation becomes more marked with the spatial density of water spray increased. If the 1.6 meter-
length water spray is used, the critical density of water spray is 48.75 kg/m’ or so, below which the shock-
wave will be enhanced again once it travels through water spray district, and explosion suppression can’ t be
achieved. If spray density is kept to be constant, i.e. 32.5 kg/m’, the strength of shockwave attenuation
becomes more serious with length of spray district increased. It can be predicated that a critical length of
spray district, 2.5 ~3.0 m or so, beyond which shock wave will attenuate to be compression wave. There-
fore an approximate critical curve can be deduced from above results by which divides the whole possible ex-
perimental range into two parts , i.e. the suppression area and non-suppression area.

Key words: mechanics of explosion; explosion suppression; active water spray ; shockwave attenuation;

large-scale duct



