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Fig.1 Schematic diagram of experimental device

1—ignition electrode, 2—deflagrating gunpowder, 3—high
pressure chamber, 4—copper diaphragms, 5—connector,
6—multi orifice nozzle, 7—narrow wall orifice, 8—air slot,

9—filling liquid chamber
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Fig.2 Sequence processes of eight wall jets expanding in cylindrical chamber
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Fig.3 The axial displacement and the axial expansion veloci-

ty curves of multiple wall jets vs time
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curves of Taylor cavity at blasting pressure of 20 MPa

The fitting parameters for the axial displacement-time

number of orifices B, B, B,

4 272.2 -271.2 10.4
6 238.2 -237.4 9.5
8 289.3 -288 12.8
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Fig.4 The axial displacement and the axial expansion veloci-

ty curves of six wall jets under different pressures
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Table 2 The fitting parameters for the axial displacement-time

curves of Taylor cavity with 6 orifices

blasting injection pressure/MPa B, B, B,
12 185.2 -184.7 8
20 238.2 -237.4 9.5
28 328.6 -328.6 12.4
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Experimental Study on Expansion Characteristics of Multiple Wall Combustion-gas Jets in Cylindrical Filling
Liquid Chamber

HU zZhi-tao', YU Yong-gang', CAO Yong-jie’
(1. School of Energy and Power Engineering, Nanjing University of Science and Technology, Nanjing 210094, China; 2. Northwest Institute of Mechanical &
Electrical Engineering, Xianyang 712099, China)

Abstract: To explore the expansion characteristics of multiple wall combustion-gas jets which uniformly distributed along the cir-
cumferential direction under high temperature and high pressure in confined liquid working medium, the combustion gas generator
and cylindrical filling liquid chamber were designed. The expansion processes of multiple wall jets were recorded by high-speed
digital photographic system. The average axial displacements of multiple wall jets at different time were achieved by disposing the
expansion sequence diagrams. It shows that the irregular interface induced by the Kelvin-Helmholtz instability exists in the entire
jets expansion process. The effects of the number of orifices and the blasting injection pressure on expansion characteristics of mul-
tiple wall jets are discussed. The experimental results indicate that, as the number of orifices increase from four to eight, the axial
expansion displacements of multiple jets decrease, at t=5 ms, the number of orifices increase from four to six, the axial expansion
displacements decrease 8.3 percent, and it decrease 3.1 percent when the number of orifices increase from six to eight. The larger
the blasting injection pressure, the greater the axial expansion velocity, the earlier jets get to the top of liquid filling chamber, at
t=5 ms, the blasting injection pressure increase from 12 MPa to 20 MPa, the axial expansion velocity increase 20.1 percent, and
it increase 19.9 percent when the blasting injection pressure increase from 20 MPa to 28 MPa.

Key words: wall jet; expansion characteristics; turbulent mixing; Kelvin-Helmholtz instability

CLC number: T)55; O358 Document code: A DOI: 10.11943/j.issn.1006-9941.2016.02.012

CHINESE JOURNAL OF ENERGETIC MATERIALS bt A A 2016 & #24% %24 (177-181)



