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Experimental study on compressible flow-in trapped vortex cavity
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Abstract: The effect of geometry and aerodynamic factors on the flow in trapped vortex
cavity was evaluated. The effect-of geometry was analyzed by altering the ratio of height to
length (H/L) of tHe cayity, injection position and main-flow inlet angle; the impact of aer-
odynamics was analyzed by varying main-flow and second inject flow inlet velocity. Total
pressure loss was measured by total pressure probe, and the velocity field was measured by
particle image velocimetry (PIV). The results reveal that: (1) When the position of the in-
jection holes is in the bottom or the middle position, large scale vortexes can be formed in
the trapped vortex cavity. A couple of opposite swirling vortexes are formed in the middle
position; and only a single vortex can be formed in the bottom. (2) For the middle injection
configuration, increasing the main-flow mach number and inlet angle can enhance the vortex
intensity in the upside of the cavity. (3) The total pressure loss increases apparently with

the growing main-flow inlet Mach number.
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Fig. 1 Schematic of the test system
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Fig-2.._Sehematic of the TVC test configuration

1 REAREKS
Table 1 Test items and symbol

1T I3 AL AL
U K B a/ (")
E % F
0 A B C
1.0 10 T Y
20 w N X
0 D E F
0.85 10 S
20 M
0 G H K
0.7 10 R
20 L

P 3 O U1 B 36 a6 1 9 B 1 B . T
SR 25 DG B 9 AT BB B ) 3, 8 T PR B 42 e A
HE G U PR 5 A AR B R 0 B [ E
T AN [R) B A 1) 0 B o0 ) 262 1 3 SRR R B,
X TR PR B R RR A P S A S i T
i



55 10 1

RAUSCAE A 3L A F T I B 304 O 3l ik 6 2269

IR I PIV 50 & 48 WKl 4. 50 fr
I PIV & TSI 24wl A7 Hofr YAG (yttrium alu-
minium garnet) AR J) %K 50m] . CCD(charge
couple device) HHLZFHER K 1000 R ZFE X 1000
BFE, A CEEE 2 1 mm, fER A A B3 ps. iR
0 485 SR SR FH A5 48T B AR 1 F B0 A 4R Y
- HE 40 A BRI EUE Ge T 145 3.

3 IR B i X A 2 T 1R

Fig. 3 Assembly drawing of test configuration
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