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Numerical Simulation of Detonation Wave Propagation of Suspending Aluminum Dust in a Space Connected
by Channel

ZAN Wen-tao'?, HONG Tao’, DONG He-fei’
(1. School of Mechatronical Engineering Beijing Institute of Technology, Beijing 100088, China; 2. Institute of Applied Physics and Computational Mathemat-
cs, Beijing 100088, China)

Abstract. To study the problem of detonation and effect for suspended aluminum dust, the development propagation process of
detonation wave for suspended aluminum dust with a concentration of 0.304 kg - m™~ for the equivalence ratio of aluminum dust
and air as 1 and a radius of 2.0 pum for the aluminum particles in the space connected by channel were numerically investigated by
the two-phase flow model. The ignition initiation of detonation wave and the pressure and temperature distribution of the propaga-
tion, reflection and diffraction processes of detonation wave were achieved by numerical simulation. Results show that the detona-
tion wave is reflected at the wall to form a 6.5 MPa local high pressure zone in the left side of enclosed space in simulated area,
whereas the interaction of detonation wave with the reflected waves generated by the two walls can form a local high pressure
zone of 18 MPa. Through diffraction, the detonation wave can propagate into the channel and reach the speed of 1571 m - s™' and
the pressure of 2. 85 MPa near the exit of channel, closing to the stable propagation state. Through diffraction, the detonation
wave can propagate into the right side of space and form a symmetrical low-pressure low-density area at the exit of the channel,
the pressure of detonation wave and detonation velocity decrease, continue to spread in the right side of space. The temperature of
the most of the region behind detonation wave in calculation area remains above 3400 K.

Key words: explosion mechanics aluminum dust; two-phase flow; dust detonation; numerical simulation

CLC number: TJ55; O382 Document code: A DOI: 10.11943/j.issn.1006-9941.2017.06.011

;}%&'&S’éé’kﬁl&&&g\é
¥ iE - H - HE b

R S S S S A

(SREMB) AR IR

EABEARAGRIDTFRLTAGENEIEA AN RN EARC G
E GeMehrmtr  EABENNANE,XETA

; w&@ﬁﬁ/\a‘%é%}??ﬂ TR, AT HRECAREERT L T EARCECE SR LSRRI S BT,

R RN A EME R E RBEER AR LR

T

o

(M) FHER

Chinese Journal of Energetic Materials, Vol.25, No.6, 2017 (508-514) AR At www. energetic-materials. org. cn



