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Steady numerical study of aerodynamic throat formed by round injectors

XIE Kan, LIU Yu, WANG-Yi-bai

(School of Astronautics,

Beijing University of Aeronautics and Astronattics,-Beijing~100191, China)

Abstract: A three-dimensional (3-D)-numerical simulation of aerodynamiecthroat formed

by secondary flow from retind injectorss—which was_applied te”solid propellant rocket mo-

tors, was performed in this paper. The-typical 3-D {low struetture and mass flow character

of round injectors were reviewed. The-influence-of different injector area ratios, injector

numbers, ‘ihjection angles, \injector types and major nozzle parameter were studied. The re-

sults show that the mass control performance of aerodynamic throat can be obviously im-

proved by increasing injector numbers, applying reverse injection or convergence injector

type at the same injector area ratio.

Key words:

numerical simulation

3 2o A S A S TR ARLA R Y [ A K gl
LA 3 2 [ AR R S sl LA g S5 I 9 5 R 1Y
— IS o3 3. T T WU T ) A5 F R i
P8 TR AR A 7 3 2 A BILAR R L R IS S 7 A 7 9%
AT 58 AL 7 1k 32 28 277 R A% 3l B e 42 (B F
) 38 o WA 1 ) ofe i A ik AR 3 LY
Bl — AL A I A T i B R A
S sy LG T8 BRI B 29 b, IR O A LA
NI &y = b TR R A R L2 N el
FEARAE AT LA S B0 I8 15, i w] LS B O R

Y #S B #3:2010-03-02; 81T HH#A:2010-04-25
EETE il KA A5 54 (CASC200903)

round injector; solid rocket motor; aerodynamic throat; secondary flow;

L A Sy B AR G R W AR N
i

]l P o BT A [ A K 2 s L L <
SRR . S PR A [ A T K S LB AT
F1 U AL I T 2 R 3 Ol S0 TR AL U A
SOXF X — B A5 R IE 30T AR U0 BT I Y
SBIMEHERAEAT 1 0 A R RIS, O S B ]
RS H BTG I T — AR Sl 1 i 4L
AR 1 b TR R B BIL R 45 A R B iR B LGS
FHES B WA, N SCEF X R T2 bR & S ML L TR

TEE BT A (1982—) 5B W RR I 1 A . B EHT A F AU P65 TR BFSE. E-mail: xk311531@126. com



%4l

W LA < 19 FL I TE Al Ik T 1) R R R A 5 925

TSP BT AR T [ LI5S W 2 B0 i I B ) < 3 ik
F IR T RE /N S I

B

A

5, b

-
IS
£

o AR
7. .-vl_ll_‘;
Y RY

YN

TUGRAL I i

ZWRAT

K1 ses sk shbls B

Fig. 1 Geometry of experimental motor
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Fig. 2 Grids for calculation
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numerical results
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Fig. 6 Three-dimensional flow characters

of aerodynamic throat
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Fig. 7 Mass flow rate of secondary flow

injectors vs. pressure ratio
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Fig. 9 Composite mass flow rate function curves with

different injector numbers and area ratios
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Fig. 10 Composite mass flow rate function curves

with two different injector types
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Fig. 12 Composite mass flow rate function curves

with different injection angles
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with different convergent angles

of nozzle contours
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