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Experimental study on flow characteristics at the initial injection stage
of underwater supersonic gas jets

SHI Honghui, WANG Jianfeng, CHEN Shuai, DONG Ruoling

(College of Mechanical Engineering and Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: An experimental research was carried out to study three-dimensional underwater supersonic gas
jets. The evolutionary process of initial bubble motion of the gas jets was analyzed, providing some
comparable evidence for the results of prior numerical simulation. In addition, quantitative data of the
initial bubble motion and some laws of the morphological change of the underwater gas jets by introducing
the concept of non-roundness were given. This paper is presented as a useful reference for engineering
practice.

Key words: underwater supersonic gas jets; bubble motion; momentum jet

0 3= VRS 5 R K R S AR O TV A A A YO
HE TP T 5250 £ AR A 1 5250 0F 58 . A E AL

K ARG B2 B T B R A TP A kR AT LU ] IR BRSO B = X TR R

LR AR K PSR OO A b R RS R ARSI A R LA KT U B T T AL
HEEBTRME. 7 21 iy F¥EmEn T TSR AT ST RS AU T RC{EL B AU A AT 5 A R

Yo#s H#8:2012-09-24;f8 E H #1:2013-01-07

E&TH . FHRARRF RS (10672144) WL A A ARRHF 4 (Y107073) ¥ B

EBE B L0 GRIRAERD . 55,1962 4F4E W &/ HBdz. WH90 05 ol « TR A6 P 2 AR 30 i i S 24 i 3 K R HEE R R
E-mail: hhshi@zstu. edu. cn



234 T EAFHERKFFR

F 44 %

Hh 2R IR UL KR A I B9 A R AR Lk 90 3 <
JK U O B2 BB o3 A T X o R A
G 3CHRT 2-5 196 T 7K R VR 5 i 0 0 1 00 F) A5 0L 45
R AMATHEBAESS BB WF 5T B AR T KR R AR
LR ORI A L R A RS A AU A
AT A LA UE A ORI A 9 O A K SR 4
Bb ARSCHEAT T =GR SRS A T AL T A
IorHr T AR S B0 0 SO Y iz Bl Al R O
SE 20 O BUE B TAR St T 2%

1

KRS

P12 =2 KT R A S A S o e T
SR FH AR O 4 25 S0 A SR L 28 b DR # 6 JE
I RE e 2SI T 0 R E R A ] = AR K
ARSI B R L = 4E KA RSN 3 m X m X
1.5 m, JF 76 157 5 P9 53 50 JF A K/ 0.8 m X
1.1 miy 6 SULEEE, AT 7w A DL BB, 2 1
KE =K ERIE TR E 2 AR T o KR &
AL KEYENCE VW-6000/5000, 4/ $% ¥
500 FPS, I HAESL 56 i 2 th A Ab 78 1 P 35 45
1 300 W A U8 DA ORTIE BE 10 7% T B A9 5 i 2 142

w— (A0
g1

-=

f'.
S HEACHY

B1 Z#KkTEBEESASRIBEER
Fig. 1 Experimental setup of three-dimensional

underwater supersonic gas jets
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Tab.1 Relevant parameters of nozzle A and B
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Tab.2 Experimental parameters of the gas jets
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Fig. 2 Evolution of the bubble growth(nozzle A, Py; =1.1 MPa)
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Fig. 3 Results of numerical simulation of initial gas jet-*
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Fig. 4 Definition of non-roundness of a bubble
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Fig.5 Illustration of the measuring positions

24 "o THIFH)
. . « T2 FEE
) , o T3 AL
- T3 L4 o e
: “ — i
220 . . . -
1.8 '
1.6
40 45 50 55 60
xld
(a) A Wi
26 o il R
i . « L2 T8
5al . L
Ar o T4 HCE
2.2} — A hek

20t 1
1.8}
1.6}

1.4¢

40 45 50 55 60 65 70
xlid
(b) B IB{HE
BF6 ABBEESANIATUNEHER —XMEHE

Fig. 6 Measurement data and fitting curves of nozzle A and B
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