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Interaction Between Interleaved Installation Cavities
in Supersonic Flow

PAN Yu, LIU Wetdong, WANG Zher guo
(College of A erospace and Material engineering, National Uni. of Defence Technology, Changsha 410073, China)

Abstract: Interaction between two interleaved installation cavities in supersonic flow was experimentally investigated with high speed
camera and schlieren system. Results revealed that shock interaction was main affection between two cavities, shock irteraction between
two cavities lead to the change of cavities flowfield; double cavities with same length range( short or long) will strengthen the compression
shock or expansion shock; differert length caviies combine will decrease the flow strength.
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Fig. 1 Experimental setup of two caviies interleaved nsallation
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Fig.2  Typical double cavities in supersonic flow
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Fig.3  Schlieren image of shuter time 8ns Fig. 4 Schlieren mage of shutter time 1ms
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Fig.5 The pressure contour and streamline of the flowfield simulated by numerical method

3~ 5 D10L3A45 D1515A45 DIOL7A18 s :
(1) L 27 ) . : :
: ;o L SS( ) :
(2) / DI15L5A45 \ ,
R , s D10L5A45
s D10L&A 18 DIOL7A18 s

DI10L5A45 ; DIOL8A18



101

, .
, , 5o/
; ; ; s/
P P P
P
(3 / / , ;
DIOL3A45  DISL5A45 D10L5A45 ,
; / ; ;
P 5
Le
P
(4 / , :
, , DI5L5A45
D10L7A30 )
5
3
(1) 2. 64 25. 8kPa 125K ,
P P
5
(2) . ) ;
(3) ; , : ;
(4 ) / ) ;
P P s P
[1] CainT, Walton C. Review of Experiments on Ignition and Flameholding in Supersonic Flow[ R]. ATAA 2002- 3877, 2002.
[2] BerYakar A, Hamson R K. Cavity Flame-holders for Ignition and Flame Stabil zaton in Scramjets: An Overview[ J]. JPP, 2001, 14(4): 869—
8717.
[3] 8 , ;o [J]. ,2003, 24(3).
[4] Gruber MR, Baurle R A, MathurT, et al. Fundamental Studies of Cavity- based Flameholder Concepts for Supersonic Combustors| R]. AIAA 99—
248, 1999.
[5] Vimgradov V, Kobigsky S A, PetrovM D. Experimental Investigation of Kerosene Fule Combustion in Supersonic Flow[ J]. J. of propulsion and

[ 6l

power, 1991, 11(1):130- 134
Nedungadi A, LewisM J. A Numerical Study of Fuel M xing Enhancement Using an Oblique Shock/ Vortex Interaction| R]. AIAA 96— 2920, 1996.



