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Classification of corner vortex shedding in solid rocket-motor
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Abstract: A test ' motor named CIx-was numerically simulated by the three-dimensional
large eddy ‘simulation (LES) method to-study the acoustic-vortex coupling caused by corner
vortex shedding. The results show that-three-dimensional LES method obtains more accurate
result on corner vortex shedding motion and lock-on characteristic than the two-dimensional
LES and the axisymmetric LES. Two types of the corner vortex shedding are determined ac-
cording to whether an acoustic feedback cycle is formed in the chamber. One type of the cor-
ner vortex shedding causes the acoustic-vortex formation feedback cycle (named 1st vortex
shedding) ., and the other is dissipated during convecting downstream (named 2nd vortex
shedding). Step expansion ratio and aspect ratio upstream and downstream the step of com-

bustion are the important parameters for summarizing the corner vertex shedding type.
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Schematic of C1x setup (unit:mm)
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Table 1 Classification of corner vorter shedding with different configuration

\ ki £ i LG el HS it
T Ma KL KL kit FRES FRES
3001.300_47D85 0.15 6.3 3.5 1.8 N
300L.300_47D85_a 0.12 6.3 3.5 1.8 NG
2501.350_47D85 0.15 5.3 4.1 1.8 NG
2501.350_47D85_a 0.12 5.3 4.1 1.8 NG
2001.400_47D85 0.15 4.3 4.7 1.8 N
350L.250_47D85 0.15 7.4 2.9 1.8 J
3501.250_47D85_a 0.12 7.4 2.9 1.8 N
* 300L.300_63D85 0.15 4.8 3.5 1.3 NG
250L350_63D85 0.15 4.0 4.1 1.3 N
350L.250_63D85 0.15 5.6 2.9 1.3 \/
450L450_70D127. 5 0.15 6.4 3.5 .8 N
4501.450_94D127. 5 0.15 4.8 3.5 1.4 \
150L150_70D85 0.15 2.1 1.8 12 N
150L.300_70D85 0.15 2.1 3.5 1.2 N
300L150_70D85 0.15 13 1.8 172 N
2001.400_70D85 0515 2.9 4.7 172 N
4001.200_70D85 0. 1% 5.7 24 1.2 N
2501.350_70D85 0.15 3.6 4.1 1.2 <
2501.350_70D85_a 0.2 3.6 4.1 1.2 N
2501.350_70D85_b 0,/25 3.6 4.1 1.2 N
3500L.250_70D85 0.15 5.0 2.9 1.2 N
3501.250_70D85_a 0.1 5.0 2.9 1.2 NG
350L.250_70D85_b 0.2 5.0 2.9 1.2 N
300L.300_70D85 0.15 4.3 3.5 1.2 N
300L.300_70D85_a 0. 05 4.3 3.5 1.2 N
300L.300_70D85_b 0.2 4.3 3.5 1.2 N/
300L.300_70D85_c 0.25 4.3 3.5 1.2 <
300L.300_70D85_d 0.3 4.3 3.5 1.2 N
300L.300_70D85_e 0.35 4.3 3.5 1.2 N
150L450_63D85 0.15 2.4 5.3 1.3 <
4501.150_63D85 0.15 7.1 1.8 1.3 N
4501.150_70D85 0.15 6. 4 1.8 1.2 J
* 3501.350_70D85 0.15 5.0 4.1 1.2 NG
% 300L.450_70D85 0.15 4.3 5.3 1.2 N

450L.300_70D85 0.15 6.4 3.5 1.2 N
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Ma K#ZE K#EL ikt 1% %22
300L.600_70D85 0.15 4.3 7.1 1.2 NG
300L.600_70D85_a 0.12 4.3 7.1 1.2 NG
6001.300_70D85 0.15 8.6 3.5 1.2 N
4501.450_70D85 0.15 6.4 5.3 1.2 N
750L.750_70D85 0.15 10.7 8.8 1.2 N/
4501L.450_105D127. 5 0.15 4.3 3.5 1.2 N
4501450_70D127. 5 0.15 6.4 3.5 1.8 NG
% 4501.450_94D127. 5 0.15 4.8 3.5 1.4 N
6001.600_105D127. 5 0.15 5.7 4.7 1.2 N
* 4001.800_105D127. 5 0.15 3.8 6.3 1.2 ot
x 500L.700_105D127. 5 0.15 4.8 5.5 1.2 NG
x 700L.500_105D127. 5 0.15 6.7 3.9 12 NG
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Fig. 10 Vorticity maps of flow fields

(different step expansion ratios)
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(Q=0. 2, different step expansion ratios)
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(Q=0. 2, different aspect ratios downstream step)
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Fig. 13 Vorticity-maps of flow field

(different aspéct ratios downstream step)
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