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Research on the aerodynamic and RCS characteristics

of spherical convergent flap nozzle
GUO Xiao', YANG Qing—zhen’, LI Shu-hao', WEN Zhen—hua'
(1. School of Aero—engine, Zhengzhou University of Aeronautics, Zhengzhou 450046, China; 2. School of
Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China)
Abstract: In order to study the influence of design parameters of spherical convergent flap nozzle(SCFN)
on the aerodynamic and electromagnetic scattering characteristics, taking the nozzle throat aspect ratio and
the expansion section length as optimization objects, the genetic algorithm was applied to optimize and ana-
lyze the aerodynamic characteristics and radar cross section of the spherical convergent flap nozzle to obtain
the optimal throat aspect ratio and expansion section length. The results show that the integrated optimized
SCFN model reduced the 29.93% of the mean RCS in the yaw plane when the thrust coefficient was lost by
0.90% compared to the best model of aerodynamic performance in the sample.
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Table 1 The main design parameters of the sample model

HAS LiSTERAA ik B B /mm
1 1.0 726
2 1.1 528
3 1.2 814
4 1.3 616
5 1.4 902
6 1.5 704
7 1.6 506
8 1.7 792
9 1.8 594
10 1.9 880
11 2.0 682
12 2.1 484
13 2.2 770
14 2.3 572
15 2.4 858
16 2.5 660
17 2.6 462
18 2.7 748
19 2.8 550

20 2.9 836
21 3.0 638
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Fig.1 The CAD model of the sample
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Fig.2 The setting diagram of the symmetrical planes
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Fig.3 The Mach number distribution of the symmetrical plane A
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Fig.4 The Mach number distribution of the symmetrical plane B
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Table 2 Results of the aerodynamic optimization

KA FEAR S AR
S ER = 3.0 24
kB B /mm 900 858
Ty 2 E 0.966 0 0.961 2
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Fig.5 Setting of radar detecting angles
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Fig.6 The RCS curves of different model under the horizontal

polarization in the pitch plane
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Fig.7 The RCS curves of different model under the vertical

polarization in the yaw plane



48 A BRI LR R B B/ RCS AT

378 TR SCEN B B/RCS AT 45 G LK
JEAF RN EE R, b AN TE A 0° ~ 20°F4 00 £
T I N B RCS AME, AT HR I T8 4 0° ~ 10°4580 £ 3i
N RCSHIME ., R ATH, SFEAR PSS RE I
PAALH EL , 25 B DA B bs o B R AR AL AR 2%
0.90% 1t 11 Z BT T , A SR T SCEN FE P4~
PRI T N ) RCS PEL, 32T+ T B B BE . AR ER
DT, 255 Ak B b pR BB AL (1) RCS A {E FEAIG
T 7.05% . TERMUEI I, 255 Ak B br pR B0 AR
R RCS IIME AR T 29.94% ., L545104k B A5 ek
B DA R TE A T DU THT 1) RCS Za k3R, B T
FEARFAIAAI 67 ) RCS Zi R

#23 BRIIE — IR B IS B/RCS 2 & DAL i 1145

Table 3 The results of the comprehensive optimization
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