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Comparison of trapped vortex cavity with/without injection
in annular central bluff-body trapped vortex combustor

HAN Ji-angs- L1 Xiao-dongs-ZHONG Jing-jun
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Dalian Maritime University, Dalian Liaoning 116026, China)

Abstract:” The three dimensional Reynolds-averaged Navier-Stokes (N-S) equations,
renormalization group (RNG), k-e turbulent model and standard wall functions were adopted
to numerically simulate the cold flow field of annular central bluff-body trapped vortex com-
bustor under trapped vortex cavity with/without injection. The effects of trapped vortex cav-
ity with/without injection on the vortex structure, flow parameters in the trapped vortex
cavity and the overall performance of the annular central bluff-body trapped vortex combus-
tor were analyzed. Results show that a relatively stable double vortex structure can be
formed in the trapped vortex cavity with trapped vortex cavity injection compared to trapped
vortex cavity without injection. With the existence of trapped vortex cavity injection, the to-
tal pressure loss coefficient of the annular central bluff-body trapped vortex combustor is re-
duced about 9. 2% at the exit section and the average flow parameters of the trapped vortex
cavity also increase. The trapped vortex cavity injection has little influence on changing trend
of flow parameters along flow-path height direction at the exit section of the annular central

bluff-body trapped vortex combustor.
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Fig. 1 Central bluff-body trapped vortex combustor
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Table 1 Dimensionless parameters of annular central

bluff-body trapped vortex combustor

28 Bl
HRER 165
T 5 B 30
T R B 25
B A2 B 3k 3 A2 16.75
T I 1) 16. 75
A J5 A ] B 10..05
J5 Bl 5T 12.23
e A I K 5
Whbe s R 2.5

X B 16 IV AT WS SRR, WS 4% G S O A i B
DA I S T 0 S B A o T b R P B S i T
EXSARIT 2 38 TG A L 2 JEE S 4% BE T AR
S THT 2 2% 0 32 () BEES X5 iy B AR BE BE 1Y) 4. 5005
Je A R S TR L T 13 S A L A AR T AR IR
Bl A T i 1T O AN IRT 3 BTSSR 3 GH
S S5 4 1) 9 JEE 249 N 2 mm,

HT T AR SCIF 5T 9 BR TR rh o B A B 0 A B 25 1h
3 AN 2 A 5 0 B B i R A DL R R R

3 B i6 s W S % £
Fig. 3 Location of injection slots in trapped

vortex cavity

TR O G 1 AN E N Y SR S R AT
TRE DT B AT R RS A 4 FroR. A
B SE R 7S THT AR / RS TR A 24T TR A% Jal 2 o 7 I8 A
BE T MG 16 JV DX 00 AT 1 AR 4, B T Il AT
TG WSS I £ I A G K88 O 149 T

ﬁiLFiillllﬂt

i AE e B

B4 R A%

Fig. 4 Computational domain and grid
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Table 2 Boundary conditions
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Fig. 5 Variation\of total pressure loss coefficient at the
exit section in annular centeral\bluff*body trapped

vortex combustor \with grid number
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Fig. 6 Streamlines distribution of different radial sections
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Fig. 9 Flow parameters distribution of 50% length section along flow direction of trapped vortex cavity
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