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Fig.1 Schematic of experimental layout for supersonic gas jets in water
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Fig.2 Image of instantanous flow pattern during a back-attack event (Ma = 2.0, full-expansion operation)

XH, RREHHASEAIETR AT &
TREES. RERERFTRAIESHNE
SUAEEN, KTHRAESEHREPLRERE
B B GE, X RESEE R IR T RS
ERERE, FMsTHRERERK. BARK BN
R THMER AT W EREPRK, FEEPKEE
R R EBEAT, XA S B R

(a) Ma=1.5, R B T0L

(b) Ma=1.5, ERTH

WAL, —HRA T, —BMEELE 5
F G ER T R B TR E, EEEFRA
B AT AERE [ 21k A R A A A D,
TR AT 6 52 B8 A 9 [ o (O e Y A Sk 4 B FE e
WREs e B 3 RUEAR B DR EE
AR TH T SETF R S R REEA. 8
AV R KBB4 R LA, Bk

(¢) Ma=2.0, REEETHR

(a) Ma=1.5, under-expansion (b) Ma=1.5, full-expansion (c¢) Ma=2.0, under-expansion (d) Ma =2.0, full-expansion

(d) Ma=2.0, ERIE

3 SRR SR R B

Fig.3 Typical apperance of underwater gas jet
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Fig.4 Typical pressure oscillation curve at the nozzle exit (Ma = 1.5, under-expansion operation)
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Fig.5 The r.m.s of pressure oscillation in near field of underwater gas jet
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EXPERIMENTAL STUDY ON BACK-ATTACK PHENOMENON IN
UNDERWATER SUPERSONIC GAS JETS Y

Wang Boyi*?) Dai Zhenqing* Qi Longxi* Shi Honghui*!
*(LNM, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)
t(CMEA, Zhejiang University of Science and Technology, Xiasha Higher Education Zone, Hangzhou 310018, China)

Abstract The paper presents an experimental study on the back-attack phenomenon in underwater super-
sonic gas jets. The development process of back-attack phenomena is visualized using a digital camera. The
fluctuating pressure distributions in the near field of the jet are obtained by a row of probes. The experimental
results indicate that, in the region two diameters of the nozzle exit downstream, the distortion of the gas jet
results in the strong pressure pulse. Synchronization checkout tests have confirmed the correlation between the

back-attack event and gas pressure pulsation.

Key words supersonic gas jet, submerged nozzle, pressure pulse, back-attack
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