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The sketch of experimental device

1—high pressure chamber, 2—spray nozzle, 3—observe area
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Fig. 2 Jet expansion in different stepped-wall chambers
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Fig. 3 Jet expansion velocity in different stepped-wall chambers
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Fig. 5 Jet expansion velocity under different jet pressures
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Fig. 6 Isothermal graphs in different stepped-wall chambers
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Fig. 7 Comparision of expansion displacement of experimental

and calculation results in different stepped-wall chambers
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Fig. 14 lsothermal graphs in different nozzle diameters
1.660+06 1.81e+06 1.26e+06 1.15e+06 1.776+06 Jo76e405
1.54e+06 1.67e+06 1126406 1.046+06 1.54e+06 5.9%¢+05
1.35¢+06 1.466+06 1.02e+06 9.20e+05 1.39¢+06 5080405
1.17e+06 1.26e+06 8.81e+05 8.00e+05 1.16e+06
9816405 112406 7400405 6.81e+05 1.00e+06 424405
7.956+05 ) 9.14e+05 6.466+05 5.81e+05 8.49-+05 340e+05
6.79+05 7.08e+05 5.06e+05 |, 4.426+05 6.19+05 2.56e+05
4.886+05 5716405 o]« 3.656+05 3.23e+05 4.66e+05 1.72e+05
3.03e+05 I3,65e+05 I2.24e+05 i2-03e+05 |3-129+05 1 16e+05
1.186+05 1.59+05 1.30e+05 1.43+05 1.00e+05
t=2.5 ms t=3.5 ms t=4.5 ms t=2.5 ms t=3.5 ms t=4.5 ms
a. d=1.5 mm b. d=2.4 mm
B 15 ASTa) 5§ O AR 0 A R 2R % L IR

Fig.

15 Isobaric graphs in different nozzle diameters
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Fig. 16 Density isograms graphs in different nozzle diameters
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A 2-D Model of Energetic Gas Jet Expansion Process in Liquid and Numerical Simulation

Ql Li-ting'*, YU Yong-gang', PENG Zhi-guo', ZHOU Yan-huang'
(1. Power Engineering College, NUST, Nanjing 210094, China; 2. Nanjing Automotive Research Institute, Nanjing 210028, China)

Abstract: To study the method of controlling the combustion stability in bulk-loaded liquid propellant gun, a 2-D model of gas jet

expansion process in the stepped-wall chamber was developed. The unsteady process of gas jet interaction with liquid was simulated

by the commercial software FLUENT. The influences of chamber configuration, jet pressure and nozzle diameter on jet shape were

discussed. The isothermal and isobaric graphs and density isograms of gas jet field were obtained. Results show that when the

stepped-wall chamber dimension ratio is 0.8, and jet pressure is more than 30 MPa, or nozzle diameter is more than 2 mm, gas jet

expansion process is unsteady. Mixing process between gas and liquid is strong. The calculated expansion displacement of gas jet is

in good agreement with the experimental data.

Key words: fluid mechanics; gas jet; jet expansion shape; liquid propellant gun



