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Fig.1 Structure of experiment device

1—observation chamber, 2—sprayer, 3—pressure transducer,

4—gas generator
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Fig.2 Structure of sprayer

1—-center nozzle, 2—slant nozzle, 3—side wall nozzle,

4—sealing film
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Table 1 _ Structure dimensions of the sprayers

size of side wall
nozzles/mm

3.0x1.0
3.0x1.0

diameter of center

diameter of oblique
YPe  hozzle @, /mm

nozzles &, /mm

A 2.0 1.5
B 2.0 2.0

TR IR I, W5 & N ST AR TR (@, =0) , 11

CHINESE JOURNAL OF ENERGETIC MATERIALS

TSk AR SE I AR (o = 1), WSk AR 5 L5 2
WARAHE , TLEE 3 Pl AR 5 AR R AURH 8 , W3R S8
HIRGE S H . THE T U 20 I TR A e A A I 1)
o i e AR SO R T A AR A

3 HEHEMSSNBERILL

BEXF A BIME Sk 5200 T 00, BEHL T 2 IR AT IR
TEFRWE T R AR . R A DA S2 g 45 Rk
I3 . K S p=(0.45+2.45e™""") MPa, = t
et . B 4a Sk SO s ER R AN A RSk 2
JBOR S R r A i R . ] 4b Sy X g s 20 B A
PSSR o A B . X L SE 6 8 5 A EIE,
Al LLE IR AR W SR S S g R A — 3

1

20ms 40ms 6.0ms 8.0ms 2.0ms

40ms 6.0ms 8.0ms

a. experiments b. simulations

4 A RISk Z ISR RS (p,.,. =2.9 MPa)
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Fig.6 The phase distribution of the multi jets in the cross section
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Fig.9 The vortex evolution process in the cross section
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The pressure distribution of the multi jets in the cross
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Influence of Injection Structure on Gas-curtain Generation Characteristics in Liquid Tube by Numerical Analysis

ZHOU Liang-liang', 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 and
Electrical Engineering, Xianyang 712099, China)

Abstract: To research the influence of injection structure on gas-curtain generated by underwater launched gun, the three-dimen-
sional unsteady mathematical model of multi gas jets in liquid tube was established, and the distribution of phase, pressure and ve-
locity were numerical acquired. Numerical result indicates that after the injection of multi gas jets, Taylor cavities are formed in
the liquid Tube. With the mixing process between the Taylor cavities and liquid medium, the multi gas jets merges and the gas-
curtain is generated. During the merging process, the pressure in the flow field fluctuates and low-velocity vortex areas are formed
on the gas-liquid interface. When the diameter of the slant nozzles increases from 1.5 mm to 2 mm, the reflux of the oblique jets
is enhanced, which can result in the improvement of axial expansion performance of the side jets, and the drainage performance
of gas-curtain is strengthened, the velocity of the liquid above the gas-curtain increases from 8.26 m + s™' t0 9.4 m - s™' at 8 ms.
Key words:underwater launching; injection structure; generation of gas-curtain; gas-liquid two phase flow; numerical analysis
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