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[ ABSTRACT]
and a data acquisition system was built to study the inhibitory effect of water spray on the combustion of NC-NG double-base

A fire-extinguishing experimental platform consisting of a combustion chamber, a water delivery system,

gunpowder. The free combustion test of NC-NG double-base gunpowder was carried out. The NC-NG double-base gunpow-
der under the conditions of horizontal placement and vertical placement was applied with water spray with water pressure of
0.15, 0.30, 0.45 MPa and 0. 60 MPa to carry out fire extinguishing experiments. The dynamic change image of the flame,
as well as the change curves of temperature and heat flux were obtained. Infrared spectrum analysis was conducted on the
solution after extinguishing the fire. The results show that, within a certain pressure range, the higher the water pressure,
the better the fire extinguishing outcome of water spray on NC-NG double-base gunpowder. Combining the combustion
mechanism of NC-NG double-base gunpowder and the infrared spectrum analysis of the solution after fire extinguishing, it is
considered that the water spray inhibits combustion to a certain extent by consuming the intermediate combustion product
NO, of NC-NG double-base gunpowder during the fire-extinguishing process, and ultimately achieves fire extinguishing. It
could provide a new technical direction for the fire extinguishing technology of explosive fire and combustion.
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Fig. 1 Schematic diagram of the experimental system
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Fig.2 Schematic diagram of the test system
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Tab.1 Atomization characteristics under different
water pressures

KH/ =i/ i V4 =4
MPa (°) (m-s") (L-min™")
0.15 53.3 5.26 2.7
0.30 63.5 6.07 3.7
0.45 66.8 6.66 4.5
0.60 71.6 7.52 5.1
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Fig.3 Free combustion process of NC-NG

double-base gunpowder
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Tab.2 Experimental results under different fire

extinguishing conditions
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(g+s7)
0.15  JKF  13.89( M) 1.33 0.096
0.30 K 10.50 0.90 0.085
0.45  JKF 10. 44 0.81 0.077
0.60  /KF 9.10 0.69 0.075
0.15 EH  14.07(KMK) 1.33 0.095
0.30 F  14.15(KK) 1.33 0.094
0.45 ®H 13.01 1.20 0.092
0.60 g 12.56 1.09 0.086
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Fig.4 Fire extinguishing experiment process under water

pressure of 0. 60 MPa and drug horizontal placement conditions
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Fig.8 Variation of the maximum temperature of flame

and burning surface with water pressure
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