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Mechanism investigation and numerical simulation
of slag deposition for submerged nozzle
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(The Fourth Academy of GASC, Xi" an 710025, China)

Abstract: In-order to explore the-mechanism and the model of slag generation in solid
propellant-rocket motor, the two phase flowfield-has been simulated using a combined Euleri-
air Lagrangian ‘analysis. The motion of the particulate phase was tracked with a stochastic
model. The droplet size distribution in-the chamber and the two captive rules were consid-
ered. Finally, the\influence of different coefficients of restitution on slag calculation was in-

vestigated. T he calculated result shows that the lowest slag weight is 0.201% and the high-
est slag weight is.07287% of the total weight of AL Os. The results are accurate and credible

com pared to the experimental data.

Key words: aerospace propulsion system; solid propellant rocket motor; two-phase in-

ternal flow; submerged nozzle; slag deposition
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Fig.1 Schematic of droplet mechanism of slag
deposition: impingement, entrainment,

and wall streaming
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Table 1 Steps to a reliable prediction of slag
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3.3. 1
Salita QPCB(Quench Particle Com-
bustion Bomb, )
(smoke) 70% ~ 80%,
5 Um,
1.5 Um ;
20% ~ 30%
10 Bm _~300"Hm
log16 Y 0.4
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Table 2 Droplet size distribution
/Hm /Bm Afn
10 39 0. 329157
68 39- 97 0. 626508
126 97— 155 0. 044207
184 155- 213 1.275150% 10°*
242 213- 271 1.057896x 1078
300 271 1.867935x 10~ 4
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3.3.2
9 ) Salita

Pi(glem’) = 5.632— 0.001127T4(K) (4)

Ta , K

3.3.3

[3,11] Tabakoff ,
0.509 (5)

vn2/vni= 1.0— 0.41598 — 0.4994B1+ 0. 29281
vio/vei= 10— 2. 128 + 3.07758%+ 1. 183

(5)
(5) not B

>

B = arctan(vn.2/v:.2)
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Fig.5 Capture rules which defined by N. Cesco
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3
8, 9, 4
0.407 kg,
Al20s 0.201%:; 0. 580 kg,
Al20s3 0. 287%
0. 6 kg,
Star 37 s
ALO; 0.2%, "
8 , 1s
( 10 )s
21 s s
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Table 3 Exposition of conditions in following graphs

1 s 0.5
2 s 0.5
3 s 0.9
4 ) 0.9
5 , (5)
6 ) (5)

4

Table 4 Result of slag accumulation calculation

Ik ALOs
8 /%
0.5 0.416 0.570 0.206 0.282
0.9 0.419 0.580 0.207 0.287
(5) 0.407 0.556 0.201 0.275
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Fig. 8 Slag accumulation rates
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