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Study of experimental method for ablation of insulator of
SRM with high acceleration ( iv)

LI Jiang, HE Guo-qgiang, QIN Fei, LIU Perjin, CHEN Jian

( Coll. of Astronautics, Northwestern Polytechnical Univ. , Xi’ an 710072, China)

Abstract: The mechanism was analyzed for the influences of high acceleration on the internal flow field and the ablation of in-
sulator of SRM. A new method was developed which includes two parts. The first part is to solve the three-dimension two phase flow
field of SRM under high acceleration condition by numerical simulation method and the second is to establish the ablation model of i~
sulator by ablation experiment using flow field simulation equipment. Based on these studies the technique of insulator design and alr
lation prediction for SRM under high acceleration condition can be developed. The key technique is to develop a flow field simulation
experimental method. Several projects were discussed and the siphon device seemed to be more feasible. To demonstrate the feasibili-
ty of this method, two phase flow field in siphon was analyzed by using numerical simulation method. The results showed that the si

phon device can congregate particles Lo generate wo phase flow with high density panticles.
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Table 1 Results of numerical simulation

Acceleration/ & § ) . Maximum density of . . . . _ - .
Axial Lateral Percent of Al (%) particleg'{ kg/m") Erosion velocity/(m/s) | Rate of ablation/( mm/s) Work time/ s
10 10 17.5 10. 5 30 0.71 14
20 20 17.5 16.0 33 0.72 13
30 30 17 21.4 35.0 0. 94 13
35 35 17 22.5 43.0 1.18 13
35 33 10 16.0 42.5 0.74 13
Table 2 Computational parameters ny, = pp VA = 3. lkg/s
Temysrature of gunc T'p/K 3000 RL7H B R AR R OR, EARIERL T 5 IVIE &2
Prsure of g /WP ; BRI 0 T 6 T Ss, TS 2 109 B
Density of zas: P/ ( k 3 4, 5 it Al - i
T — > A M= 15. Sk, 7 JURLT I RER AR 24K
Specific heat of gas: €./ ( J(kg*K)) 2012 e s oy s s o T
Physical density of particles: P,/ ( ke/ m’) 3960 @l'_, L—f-ﬁ*u%)lﬂ:’ *LL%JJD)\YED‘]@&B@I;@
W e IR o A= 7 4
Specific heat of particles: C/(J/(kg*K)) 1437 (D) FRLF ISR S 5 B RS H 1
Density of particles after mixing: [JJ,;'( ke/m?) 25 }%E*H *f}¥ %ﬁ‘ H:%Ej_\ﬂ)"] %%J, JX’F'?‘ %‘%UX‘T%’L’%HEW
Velocity of mixed flow: V/( kg/m’) 50 %2 I]r] &E4<§ %{ﬂﬁ, g
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Fig.2 Density distributions of particles along outer wall
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Fig. 1 Trajectories of particles ( v= 12my/s)
(a) Initial position near inner wall; (b) Initial position

at center: (¢) Initial position near outer wall
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Fig. 3 Density distributions of particles at outlet
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Table 3 Results of numerical simulation

Initial velocity/( m/s) Maimum demil“; of Initial position of particles Kelowtpdt Iwﬁ(.:ies vel‘mity, atimition:
g particles/( kg/m™) at outlet/(m/s) particles/( % )
Near inner wall 10 16.7
12 5.78 At center 6.3 47.5
Near outer wall 3.4 1.7
Near inner wall 43 14.0
50 1.56 At center 35 30.0
Near outer wall 18 64.0
Near inner wall 81 14.7
95 1. 13 AL center 75 21.0
Near outer wall 46 51.6
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