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Fig. 1 Corss section of steel DDT tube

1. Ignitor bolt,

2. Ignitor,
3. Ignitor/charge bed interface,
4. Strain gages,
5. Tonization probe location,

6. Charge bed,

7. Tube,

8. Bottom closure
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MODELING OF DEFLAGRATION —TO—DETONATION
TRANSITION (DDT) IN POROUS PROPELLANT BEDS

Zhou Yanhuang
(East China Institute of Technology, Nanjing 210014)

Wang Shengchen
( Shanzi Mechanical &. Electrical Institute , Shanzi)

ABSTRACT With decreasing the porosity of charge beds in guns and increasing niframine con-
tent of solid propellants in rockets, the overall performance of these systems is improved, except
that the sensitivity of deflagration-to-detonation transition (DDT') is strengthened. Under certain
conditions, DDT can occur in the high-energy granulated solid propellant beds. The emphasis of
this paper is on the transient event prior to detonation. A reactive two-phase flow model of this
phenomenon is established and solved with the MaClormark finite difference scheme. The detona-
tion run-up distance and the detonation velocity predicted by computation were in good agreement
with the experimental observations. The calculated results show that the two kinds of transition
- mechanism of granular solid propellant beds appear to be changeable from one to another.

KEY WORDS combustion, detonation, two-phase flow, numerical calculation



