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Experiment study on controlling gas explosion by active steam

LUO Zhen-min
(School of Energy, Xi “@n University of Science and Technology, Xi ‘@n 710054, China)

Abstract: The detonation propagation of active steam controlling gas explosion has been studied on a small-sized
experimental installation with 88 mm in inner diameter and 1 600 mm in length. And character of flame propagation
was monitored by high speed photographic instrument. Treated by high-power physical methods, common water
can change into active water with small molecules group; the active water, whose diameter is half as that of com-
mon water molecule, is composed of five to eight water molecules, then it witch to active steam after going through
steam generator, functions as homogeneous-phase, equal-diameter inhibitor and nanometer-active controller during
procedure of gas explosion.The result shows that when activation steam is injected into experimental pipe, induc-
tion period and flame propagation time in the pipe of gas explosion was prolonged, and mean rate of flame propa-
gation were reduced remarkably. The effect of controlling explosion of activation steam is high in comparison with
that of common steam.
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Fig.1 Experiment system of gas explosion control
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Table 1 Induction period of gas explosion with different kinds of steam
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Table 2 Mean rate of flame propagation of gas explosion A B A B — K KTE@%@Z X@’Vlﬁ%fﬁig‘@% K
with different kinds of steam PRIEE TE K AR Z B < AL BN ) 2ms
3 2 3
/ms /m-s7* s mL
56 25.9 <8 mL <4 mL <4 mL
2mL 64 24.8 <2 mL <2 mL <
4 mL 66 24.6
8 mL 66 24.2
2mL 70 24.6
4mL 24 235 ( 4 min 0.02 L/m)
8 mL 82 211 8 mL
£3 TREKEBSTREBIENEEERE m/s
Table 3 Rate of flame propagation of gas explosion with different kinds of steam
Ims 2mL 4 mL 8 mL 2mL 4 mL 8 mL
40 3.5 18.6 7.9 6.7 8.1 7.9 6.4
44 7.2 23.4 19.5 14.3 25.8 215 15.2
48 8.3 25.7 12.8 19.3 23.4 175 14.3
52 10.2 375 36.2 21.3 42.3 28.5 21.9
56 13.6 44.2 11.3 18.7 16.2 16.9 15.8
60 15.5 38.5 32.4 30.1 12.3 12.8 17.2
64 211 48.6 32.5 39.2 10.5 15.6 12.8
68 24.4 37.1 34.5 29.8 135 19.8 20.9
72 31.2 18.2 37.2 28.6 14.8 26.5 20.4
76 36.1 38.9 335 39.1 35.6 29.5 16.5
80 43.6 59.8 48.7 56.7 38.9 40.3 25.6
84 54.2 69.5 70.5 58.4 45.2 35.1 32.1
88 69.5 57.2 42.3 49.7 57.2 48.2 35.3
92 80.2 69.6 75.1 48.2 67.2 58.3 39.8
~ 100 o ks —=- 2 mLiFl K7 oor TkEs - 2 mLiEk ke
R 4 mL{FlKZE S - 8 mLFl KA _-; 80 [ 4 4 mLIEALIKZES ~ 8 mLIEALKFE
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Fig. 2 The diagram of curve about rate of flame propagation Fig. 3 The diagram of curve about rate of flame propagation

of gas explosion with common steam of gas explosion with active steam
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