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Numerical simulation of an axisymmetric fluidic vectoring nozzle
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Abstract:

A sulrscale experimental static investigation for an axisymmetric fluidic vectoring nozzle was conducted. The force

and wall pressure of the nozzle were measured in the experiment. The internal flow structure of the axisymmetric fluidic vectoring noz

zle, induced by the interaction of primary inflow and secondary inflow, has been simulated with the SIMPLE method which is general

ized to compressible-flow. The experimental and computational results show that flow flux of secondary flow injection and nozzle pres-

sure ratio ( NPR) influenced on the vectoring angle. While the NPR was 3~ 6, the ratio between injection flux and primary flow flux

increase while the thrust vectoring nozzle increase. While the ratio between injection {lux and primary flow {lux is the same, the NPR

increase, the thrust vectoring nozzle decrease.

Key words:

1 51 §

HESI R B R B R B2 w1 AR R B e
HFVELREN . RBENMES) RGRE
A0 AELH I8 oot A ) T B L3 A R 4R ) AR B
XGHARCHLER M E R, ST B . TR
FRAH R RE R AT S F, Wikl R B REfR R
B AR A. TEHSEI =Y, ST
PRSI T % B I 5 I R W B R Ay, R
B IREC ETEAN IR, 979K BUA PR AR RO, (R
BERRE WS, AR E . A SO AR
OREEMEE B4R LR RLEAT T AN B 6 S, JF

+ UWrFsS HER: 20030523; 1&iT HEA: 20030801,
fEFZ BN sEBEEE (1972, 5,

Compressible flow; Vectoring thrust nozzle"

: Jet flow; Numerical simulation

KFAET B AT 1F B AT R 46 ) SIMPLE 7 2 X 4
AT IEAT BUE AL, 3 RIS R SRR 45 ok
ST Bt o R O R B ) AR WLER RN B, N
B R R R R B R LS % .

2 RIERBFNE & R ERD

2.1 HIERE

RISASE AL I P 1, MR/ b 0 i AR RN IR S T AR 2 Lk
1. 72, WEIE DL 429 16mm, FEH 5K By b IT 4% 15 & A
9 90°, FEFE N Smm BI4%. FEWVE U B T
41 ANBETHIER R 5, 723 A 7710 408 5 4, &4
Al 20 M 0°, 457, 90°, 135° A1 180°. £ O° A1 45° J5 [

B, WFFR AN B J1% . Fromail: zhangqunfeng@ 263. net



140

2004 4F

ERAE T, HRTTHEAE 9 A
Circumferential angle

_E 24 9mm
™

Fig.1 Model geometry
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Fig.2 Sketch map of the tester
I Primary flow valve; 2 Primary {low standard nozzle; 3 Gas membrane
valve; 4 First heater; 5 Stabilized section: 6 Primary flow plenum: 7 Sec
ond heater; 8 Test section; 9 Balance; 10 Tube; 11 Secondary flow control
valve; 12 Primary fine-toothed valve; 13 Secondary flow standard nozzle;

14 Secondary flow standard nozzle
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Fig.3 Thrust force with different NPR
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Fig.4 Computational range and grid
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Fig. 5 Velocity vector graph in symmetric section
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Fig. 6 Streamline closed to nozzle wall

Fig. 7 Mach number distribution
in outlet section

Fig. 8 Transverse velocity vector

graph in outlet section
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Fig.9 Pressure distribution on the wall in different section
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Fig. 10 Pressure distribution
on the wall in circumferential section
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Fig. 11 NPR= 3 pressure distribution Fig. 12 NPR= 6 pressure distribution
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—&— W, /W,=0.05 simulation

18 +’,I'F=CMH mlﬂ.
16 —a— W, /W, =0.1 simulation
14 —a— W, /W,=0.1 experiment
07 12
0 “10
8
—L 6
4L . .
3 4 5 6
NPR
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