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Numerical simulation of particle trajectory

in fluidic thrust vector nozzle
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Abstract; The numerical simulation of gas-solid two-phase flow in fluidic thrust vector nozzle
based on shock wave control was carried out with a particle trajectory model. The moving trajectory
of particles whose diameters are from 1pum to 60 pm was studied. The research result shows that the
smaller the particle is, the better the flowing property becomes; the bigger the particle size is, the
more violent the collision between the particles in the main flow and the wall in convergent region oc-
curs; and the larger the region without any particle is, the more serious the collision between the parti-
cles in the second flow and lower wall in the nozzle becomes.

Keywords: solid rocket engine; fluidic thrust vector nozzle; two-phase flow; numerical simula-

tion

0 5|8

N REEREARATEAERER ITi0
PLEtERE, BUNRITSEOMER, ERESE
01, BEWAAERFRES, THEBERRERK

WA 2010-12-02; fEEIE#E: 2011-01-04

BB MIBLIFE, HHRBEHREREAS
AW HURE T R BRI AR A R
26, HWHSIKE (Fluidic thrust vectoring,
FTV) 3@ 51 RS L A 0 A I e LA
FAERRES . SHIBRENREBEMLL, 5
TN RERELRANRRE, EER. 5HT4%

&M RE K (1988—), B, WLHRE, ARV IMETFRELELS TR



BB HE2H

. REWRR, REERGSMHAMRAEA
SMRZE R R AR L

A FAALER AT 50 P HE O o BB 43 o i
POfhRAKR . Wk RBIEEM (Shock Vector
Control, SVC) ., MRiE W # (Throat Skewing,
TS). HMEEES (Counter-flow) HIfE] (a3 % &
£H (Co-flow)™, Hh@BRREREE &1
RSk R R AR B HE ) % 8ty ) A3 B
KEBWEHR. ZHRREREY KBS
5%, AXFRMSAZRN, B U™ A AR
A E TS, AR KRR

R

////

B 1SR R R
Fig. 1 Principle of shock vector
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Fig. 2 Computational domain and local enlargement of nozzle
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Fig. 3 Flow line in the nozzle under the D=40um
condition of pure gas phase

: | —

D=60pm
D=lem B 4 KR EEBRLE ShE 2
Fig. 4 Contrast of moving trajectories
for particles with different diameters
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Tab. 6 Response time with different masses
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