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Numerical simulation of flow field for shock induced
axisymmetric fluidic vectoring nozzle

LEI Jin- chuny” JIN Jie
(Aeroengine Numerical Simulation Research Center,

Beijing U niversity of A%eronautics-and Astronautics, Beijing /100191, China)

Abstract: A sub-sScaled numerical simulation employing RNG k€ model was conducted
to determine-the internal flowrTfield structure-of a shock-induced axisymmetric fluidic vecto
ring nozzle with a slot in\its divergent section, when the nozzle pressure ratio (NPR) was
3~ 10, and the flow flux ratio of ‘the secondary flow injection to the primary flow (W</ W)
was 2.5%~ 20% T he results from com parison of computational and experimental data indr
cate that, the relative tolerance of wall static distribution is less than 10. 1% . The flow-field
structure is «very complicated for the secondary flow injection. The flow structure is charac
terized in that; a pair of opposite revolving separated vortex exists in the divergent section
and a large recirculation region locates between the secondary flow injection and the outlet.

The flow field structure changes with NPR and W</ W,.

Key words: fluidic vectoring nozzle; shock induced; flow-field structure;

numerical simulation

[24]

20% ,
30% 30%, , CFD

25% , 509%™ .
3~ 10,

2. 5%~ 20% , RNG k€

: 2007 08 25; : 2007-1F 13
(1982-), , > , . E- mail: Iptsan@ gmail com



1586

23

[5] (
L=78.4 mm, $89. 3 mm,
$84. 2 mm, $109. 8 mm,
1. 72, 9
19 mm
75, 5 mm
, 74x 10",
[5]
, NPR= 3~ 10
W We=2.5%,7. 5%, 10%, 15% , 20%

1.2

Fig. 1

1

0180°

[5]

Computational grid of the nozzle

RNG ke
SIMPLE

2

PEi

NPR= 6, W/ Wy=T7.5%

, L
.pw ,ptO
PR = Ji/(ﬁn— pei)/pri]’
i= 1 n— 1
, PCi , n
0= 0° ,PR=10. 1%; 0= 45

PR=8.2%; 0= 90°
PR=7.3% ;0= 180°

90°

10
=)
in

p./p

0.8
0.7

0.6

pp,

0.4

,PR=5.8%;0= 135
, PR= 4. 6%,
2

135 ~ 180°
135°

180°

6=0° Simulation
& (=0° Experiment

o e e T B i T A S (A P e 5.1

0.4 0.6
x/L
(a) B=0°

0.8 1.0

—— 6=45°Simulation
® 0=45° Experiment

L | L | 1

]
0.6 1.0
v/L

(h) 6=45°

2

)



9 : 1587

08 R @ 2 2
—— 6=90° Simulation @
® (=90° Experiment '

0.7
0.6
05F

PP

0.4+
03+
0.2}

0_ ] X L 1 1 1 1 1 1 1 J
0 02 04 06 08 1.0 .®
L
(c) B=90° . ,

08 e @ ?

A —— #=135° Simulation
0.7+ @ 0=135° Experiment ’

0.6

0.5k FAES

PPy

04 F
03F

02F

() ] 1 1 1 ,l 1 1
0 0.2 0.4 0.6 0.8 1.0

®/L
(d) 6=135°

08k
— 6=180° Simulation

0.7 I e (=180° Experimenl

2
(%]
| T T

pIpy

04

Fig.3 Streamline in symmetric section,
NPR=4 WJW,="17. 5%
x/ L= 0.317, x/L=
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all static pressure distributions
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