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Fig. 1 Pressure history of detonation

with different equivalence ratio ¢



%38 At B4 BN BRI 131
6 -
1650 -
1600 /'/. 5
1550 -
4 4
_ 1500 | / ©
% s
£ 1450 . = 3
-~ Q.
= 1400 5]
1350 -
1300 4 17 $=0.15
1250 — 0 :
02 04 06 08 10 0 1 2 3 4 5 6
[ X/m
B2 BRE R AR A AR VR AR (D, =15.2 cm) B3 ANl R ARy A MR R B T 1) AR AR A (D), —>e0 )

Fig.2 Detonation velocity vs. equivalence ratio with D, =15.2 cm

F1 EMEAEREMBBERRSE(D, =15.2 cm)
Table 1 Parameters of detonation in CJ surface(D, =15.2 cm)

P U T, P d Lign L
¢ /kg m® /pm-s” /K /MPa /pm /mm /mm
1.0 2.48 681 3800 1.91 2.00 3 183
0.8 2.44 678 3529 1.81 1.73 3 202
0.6 2.36 655 3056 1.62 1.55 3.5 194
0.4 2.26 606 2436 1.34 1.40 4.5 180
0.25 2.15 528 1839 1.02 1.27 7 173
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Fig.3  Pressure history of detonation

with different equivalence ratio (D,—% )
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Fig.4  Pressure history of detonation in different tube diameter
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Fig.5 Detonation velocity vs. equivalence ratio with D, —o
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Table 2 Parameters of detonation in CJ surface(D,—o )

P L T, p d L, L

¢ /kg m® /pm-s /K /MPa /pm /mm /mm
1.0 2.56 742 3800 2.02 2.04 2.5 180
0.8 2.49 764 3800 2.05 1.99 2.5 186
0.6 2.38 741 3671 1.94 0.96 3 298
0.4 2.28 686 2898 1.60 0.96 3 298
0.2 2.15 559 1888 1.07 0.70 5.5 287
0.16 2.11 516 1636 0.93 0.61 8.5 294
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Fig. 6  Detonation velocity vs. inverse tube diameter
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Parameters of Detonation in Suspended Aluminum Dust

HONG Tao, QIN Cheng-sen
(Institute of Applied Physics and Computational Mathematics, Beijing 100088, China)

Abstract ; Detonation in suspended aluminum dust in tubes was analyzed with two-phase flow model. De-
velopment and propagation of aluminum dust detonation with diameter of particle 3.4 um in detonation
tube with inside diameter 15.2 c¢m was numerically simulated. The differences of velocity and temperature
between gas and particles were considered. The dissipation by the convective heat transfer and viscosity
through tube wall was taken into account. Velocity of detonation and ignition distance of particles was ob-
tained in suspended aluminum dust with difference concentration of aluminum dust. Also the lower deto-
nation limit was obtained which was equivalence ratio 0.25. Furthermore, detonation velocity in suspen-
ded aluminum dust with infinity tube diameter was calculated and lower detonation limit was determined
which was 0. 16. The detonation parameters of suspended aluminum dust in different tube diameters were
obtained with equivalence 1 and critical diameter of tubes was determined.

Key words: explosion mechanics; detonation; suspended aluminum dust; parameters of detonation; det-

onation limit
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