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Fig.2 Structure of Nozzle
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Table 1 Parameters of the nozzle
diameter/mm
nozzle
central orifice lateral orifice
A 2 2
B 3 2
C 3 3
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Fig.4 The expansion process of 5 combustion gas jets in liquid(injection pressure 10.8 MPa)
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Table 2 Experimental data (p=10.8 MPa)

time/ms lateral orifice 1/mm lateral orifice 2/mm lateral orifice 3/mm lateral orifice 4/mm average/mm

0.5 13.27 13.13 13.81 13.27 13.37

1 22.28 22.38 22.02 22.45 22.28

1.5 33.16 31.19 34.38 31.99 32.68

2 43.08 40.11 41.67 41.89 41.60

2.5 49.02 46.41 46.99 49.21 47.91

3 54.84 51.29 53.53 55.74 53.85

3.5 60.64 56.93 58.29 63.09 59.79

4 68.37 64.01 64.53 70.45 66.84

4.5 76.35 70.16 69.75 76.39 73.16

5 81.20 75.25 76.01 82.47 78.73

5.5 86.67 82.22 80.39 89.41 84.67
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Interaction between Cone-shaped Multiple Combustion Gas Jets and Liquid

ZHAO lJia-jun, YU Yong-gang

( School of Energy and Power Engineering, Nanjing University of Science & Technology, Nanjing 210094 , China)

Abstract: To understand the firing mechanism of underwater gun, a experimental platform was designed to simulate the interaction
between cone-shaped multiple combustion gas jets and liquid. The influences from various injection pressures and nozzle diame-
ters on multiple jets expansion characteristics was studied using a high-speed camera system. Experiment results show that increas-
ing the injection pressure seems to improve expansion speed of jets and enhance flow turbulence and gas-liquid entrainment
process. Injection pressure rises from 10.8 MPa to 28.8 MPa, expansion speed of central jet of nozzle A increases 28% ,expansion
speed of lateral jet increases 40% . The center orifice diameter increases from 2mm to 3mm, the maximum expansion speed of cen-
tral jet and lateral jet increases 29% , 26% ,respectively,and the speed decays faster as a another feature, while the lateral orifice
diameter has little influence on expansion speed.

Keywords: gas-liquid interaction; multiple combustion gas jets; turbulent mixing; high-speed photography
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