55 35 % H5 4 W M= N FH Vol. 35 No. 4
2020 4F 4 H Journal of Aerospace Power Apr. 2020

X EHS :1000-8055(2020)04-0867-11 doi: 10. 13224/j. cnki. jasp. 2020. 04. 020

ETSEMBENREFEREH R NG L3
R E R 1T

R e, FRE, £ &, T M
(L. MR TR REIR 530 ) TR SEBE, At 210094;
2. LT HUR K2 BUM BRI T BE 2576 Sl REAE AT e ot . B 310051)

1 Oy TS KE R S HL SRV REU) I ) 19 AR 3 R R B AR TSR AR BUR AR AL 4 A
X SRR A PURS F AR % 22 sh AL b s 48 P A0 5 0K ) AR B PR S0 AT 5T 40 2R UKL T 42 5 00K IR
A3 E ALK K B AL AR T A SRR s 5 SR 2R B AR URAH 19 A FE L 6 R S LA B Y i
G R 7 A T R ) R B e % BT A AR — R R Bl B I TR R M DX, TR R T ST A
TETCRETF X, b 25 UK B4R (38, G F X SR A9YE [ 2 i K . I L BORE A3 A K, 2328 2l J /N | A g
A PN BN B RLBRC . UKL AR 5 R A3 B0 AR A TR R 23 5 i R S BB AE 1Y I 3 45 A L B B UKL AR 1 B
T 2 Sh AL 45 l 22 Ah AR 5 R B S W /N I B DR TR A TR T S 88 KU s s R S AL ) i AR R R S T i
B Ak, e AR [ S A P 25 5 A [ et s 30 4 (B o JBORLAR 174 S5 ik 2 BIOB A, TR B 4 il 6 ) 1) 1) SR SRR BORN K
SBLHE T RN W A5 A IR A R

*x 8 W EEAFT RSN (SRM); RHIBE ; SC-REIPAHR : SAHSREG LI

hESES: V211.17 MEARERG: A

Flow field characteristics of angle-cut nozzle of solid rocket motor

based on gas-solid two phase flow model
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Abstract: In order to study the two phase flow characteristics of angle-cut nozzle of sol-
id rocket motor (SRM), a gas-particle two-fluid model was adopted and combined with
multi-region hybrid grid technology, and the interaction between gas phase and particles in
the scarfed nozzle of solid rocket motor was researched. The effect of particle diameter and
mass fraction on the gas-solid two phase flow characteristics of angle-cut nozzle was also in-
vestigated. Results showed that, the existence of solid particle phase had an important effect
on the flow field structure of gas phase for angle-cut nozzle of SRM, bringing about a region
with low velocity and high temperature of gas flow near the nozzle axis. At the same time,

there was an area near the nozzle wall without particles. With the increase of particle diame-
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ter, the region gradually expanded without particles. The larger the particle diameter, the

smaller the velocity; and the detention time was longer in the nozzle. The change of particle

diameter and mass fraction also affected the flow field structure of rocket nozzle, with the in-

crease of particle diameter, the gas phase Mach number first decreased and then increased a-

long the nozzle axis, and the gas temperature first increased and then decreased, the trend of

engine thrust was the same as that of Mach number, but both of which did not reach the ex-

treme point simultaneously. The larger the particle mass fraction, the smaller the gas phase

Mach number along the nozzle axis and the value of engine thrust; and the loss of two phase

flow in the nozzle was larger.
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solid rocket motor (SRM) ; angle-cut nozzle; gas-solid two phase flow;

gas phase Mach number; engine thrust
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Fig. 1 Structural diagram of solid rocket motor with angle-cut nozzle
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the nozzle axis at different schemes
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Table 2 Thrusts of angle-cut nozzle for different particle diameters
T4
S
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Table 3 Thrusts of angle-cut nozzle for different particle mass fractions
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