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Fig. 1 Schematic of a shock tube

2.1 WBAEEK

e R S A BT T REAS I 4 AN [0 T L Y S B R 2 ok 2R e RS BRI R R G
B K2 AR LI S o B SEER A, R R R LS L SRS SR SE UK
FRAE A E L Ew s < B S AR P SO b 7 B 1 S R
FIFFBEIT. TR EEER TEREE EENERT R E RS EE TR I m
3y ] U B0 . AT 7 92 5 BT R I SR . T T A S TR TR A T IS 1R AR L il T K
FOE RS . R SF B/ BT, 1T LA 3] SFy A RAAT B9 0 (B0 MR B2 . I 1 SR AR &1 B L E AR
W S AR B /N T LA ) S AS0RE AT B W L T S BRG 5E  WT o 42 9 00 B L 1

SF.+Fog gravity-feed|

%as cylingef

= ".'.Q"._

< Air ‘//’ Air ‘ Air 7 Air
“ / 4
7] i
Suction M Suction
(a) Gas cylinder (b) Gas curtain

B2 AHRAA S R A

Fig.2 Schematic of a gas cylinder and gas curtain interface
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Fig. 3 Schematic of an initial interface measuring system
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Experimental Study on the Membraneless Heavy Gas Cylinder and
Gas Curtain Interfaces Impacted by a Weak Shock Wave

720U Li-Yong,LIU Jin-Hong, TAN Duo-Wang,
HUANG Wen-Bin, BAI Jin-Song, LIU Cang-Li

(National Key Laboratory of Shock Wave and Detonation Physics ,
Institute o f Fluid Physics \(CAEP ,Mianyang 621900,China)

Abstract: A modified shock tube apparatus has been developed in order to experimentally investigate
the evolution process of a sulfur hexafluoride gas cylinder and gas curtain surrounded by air when im-
pacted by a shock wave with a Mach number of 1. 2. By designing the test section,the fog generator,
the gas chamber,the suction system and the end section,and controlling the sulfur hexafluoride peak
concentration in the mixing gas and the initial vertical flow velocity,we developed a steady and repeat-
able technique to generate gas cylinder and gas curtain interfaces. Using high-speed camera, the initial
interface images in the horizontal plane are obtained,and the developing photographs of dynamic Rich-
tmyer-Meshkov (RM) instability in the vertical direction are also recorded. The gas cylinder evolution
photographs exhibit typical vortex pair structure,and the gas curtain evolution images show multi-
mushroom structure in the early stage and interfering with neighboring wavelength in the later stage.
The height and width of the gas cylinder and the width of the gas curtain increase monotonically with
time. Moreover the width increases faster than the height. The evolution mechanism of vortex is ex-
plained preliminarily,using two-dimensional vorticity dynamic equation.

Key words: membraneless interface;gas cylinder; gas curtain; RM instability; high-speed photography;
shock tube



