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Experimental Investigation on Supersonic Flows over Cavities

FANG Tian-wen, DING Meng, ZHOU Jin
(College of Acrospace and Material Enginocring, National Univ. of Defense Technology, Changsha 410073, China)

Abstract; Characteristics of supersonic cold flows over cavities were investigated experimentally and numerically, and the effects of
cavities of different sizes on supersonic flow field were also analyzed. Results indicate that cavity flow structure has little relevance to
L/D within the range of 5~9, and the ramp angle of the rear wall will not alter the overall structure of the cavity flow within the range
of 300 ~ 600, but it can alter the development of the shear layer and the structure of the circumfluence in cavities.
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Fig.1 Configuration of scramjet combustor Fig.2 View window of cavity flame holder
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Fig.3 Schematic of cavity structure Fig.4 Integral structure of cavity flame holder
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Tab.1 Specifications of cold flow experiments
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D15L5645 D=15 L/D=5 0=45
D15SL7645 D=15 L/D=T7 §=45°
D1519645 D=15 LID=9 §=45
D15L7630 D=15 LID=7 0=3°
D15L7660 D=15 L/D=T7 6=60°
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Fig.5 Flow field schlieren map of D15L7Q45
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Fig.7 Ma isolines of D15L7(Q45 in cross-section planes ~ Fig.8 Wall pressure distribution of DISL7Q45 in symumetrical plane

2.2 MEHERFZEFm

FEWAR DISLIQ4S WG tE M ERL AR T L/D R0 XSG EWHEZEW, ] D=15,L/D=5.7.9,
SEREEIR A3 BB 6 =30°.45°.60°%

B9~ E 12 54 H T HEARRR T MBEHTRS, T REOHREHELF AR R UK POX
FREEHFERABUEG SR,

.PJF..' 0.900951.021.071.02 1.171.23 .28 1.33 |38 1 43 1.48

(a) BIEIT R, EH IO
9 DISLIMS #is%
Fig.9 Flow field of DISL7Q45
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Fig.12 Flow field of D1SL7Q30
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