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Abstract:  Through analyzing the characteristic of antenna near fields calculation with the aperture integration (AT) theory
and the plane wave spectrum (PWS) theory, a hybrid algorithm of antenna near fields is obtained. By combining it with the surface
integration (SI) technique, the aperture integration / spectrum area integratiorr surface integration (Al/ SAF SI) method is presented,
to simulate the electromagnetic performance of three dimension antenna radome system. The method united advantages of the Al and
the PWS theory is more practical and precise for the analysis of antenna near fields. By taking a missile radome as simulation exam-

ple, the results indicate that the proposed method is more agreeable to the experimental data than the AF SI method and the PWS SI

method.
Key words:  radome; A1/ SAF SI; AT; PW S; SI

Wave Spectrunr Surface Integration) -
(AESIL, Aperture Integratiorr Suface Integration) .

? 2

[3]; -
, (1 [4~ 6]
, , [2r
( RT, Ray Tracing) ,
- ( PWSSL, Plane ,
: 200705 28; : 2008 04 19
(973 ) (No 2005CBT24104) ; (No. 5825518) ;

{ No, 20060400966)



- 1751

/ - (Al
SAFSI: Aperture Integration / Spedrum Area Integratiorr Sur
face Integration) . -

”

:(2) :

s r(x,y, z)
137,

1 . 1 e TR
Ei(r)= = g [Jux Rihot ) f=d&dn
S

in=~ gkl o

+ (- kg+ ] BRﬁ+ Riz)(Jm' R)R+ k%Jms-]e_];ﬁdﬁdﬂ
(1)
Q(E N0 r(x.y. z) R
R= [(x= &+ (y- W) 2° (2)
: r(xy.z)
189,
1 .
E(r)= oAtk o= ik r)dly
o (3)
Hir)= - NS VXE(r)
A(ky) :

> >

Ako= 5[l & Vep(i kB K1) (4

E,(§ n) ;S
; ko ,

ko= ke + ke+ e, (5)

W& B /(V/m)

PR —_—

000 L s L " L " oy
10 8 6 4 -2 0 2 4 6 8 10

B x L (48 0 A
B1 REORRLERE, E KBRS
0.30
—v—A=all5
025} ——A=al30
A=al50
o o= A=a/100
E
2015
-
#Eo10

0.05

0% & 4 2 o0 2z 4 6 & 10
BT x i 0 0 0 5 A

E2 REAO2RSHERN, EMRSIER

a= 5\ .
, 10A x
E.=0, E}, H,
. E H, H,
s Ey E,
. (1)
, X Yy AL A1
, Ey E, 12
. (3) .
s e, e,
N A%y s E) E, 34
.3 : IS E,
Ay kv 30 , 1
A a/30 E, , A
Ey 3 N= ky/30 s
E, s
. 2 s
N E. , N a/0
4 A B/ 0. B



1752 2008
, A, E, 2 0.= arccos(Py*ny) (7)
N= a/50 . s E. s ng . ,
5 s E(r)=[bE(r)]b*T .+ [t E(r)]tT g
H(r)= [bH(r)]bT,+ [tH(r)] o7, Y
s N b t
, Ey ;T Ty
5 N
E, .
- 2 = T it
> T_A+ B+ C+D” Tie (9)
, , [3.4, 10/,
7 7 . ’
15 E= — jkO & yfn/R % [n < E
“v= A=k /15 - AT ff R t
T AFk/30 S
12} — AAS0 -
—e— A=k /100 .
E oof il -J%Rxmmx&ﬁmm%rknﬁR (10)
® ool r
= ; R ;T
03
) st APPSR ) ,
10 8 6 4 =2 0 2 4 6 8 10
W02 ST x b e B S A 5 5 A
B3 RAPmHEEERN, E, KBS , A ,
0.30 s - ) A
~v— A=kl
0.25 - = A=k/30 0.4\ e
— A=k /50
020 —e= A=k /100 ,
E s
2015
010 -
=
005 3
0= % 2 2 0 2 4 6 8 10 / .
2 i x il L 0 e R A ’
B4 SRAFImE RN, E Mg B ’
2 2 Z 17
, (3); , , H
, 5
) (1). 0 , 6
2.2 - 25~ 425 -
s 7 -

[10] .

>

Pi= Re(E;x H, )/| Re(E, x H; )| (6)



9 - 1753
¥ —+— Measured ’
Aok -~ ALSI
PWS-SI 4
8 20 —+— AI&SAI-SI
o
£ | |
& / -
& -50
-60 2
-25 -210 -1.5 ~1'0 -f") 6 ‘5 1‘0 1‘5 2‘0 25
BEES /(°) >
B WRRKTHN R ; -
12
08 , -
% o /
& - -
# 00
: ; S
-04 —+— Measured
= -~ ALSI - -
08} PWS-SI )
—+— Al&SAI-SI ’ ’
_12 A ' ' ' 1 1 A ' 1 / -
-25 -20 -15 -10 -5 0 5 10 15 20 25 s
B 1C7) / -
6 R&-MAGRMERE |
[12]
, [1] [M]. : , 1993.
13 [2] James A Shifflett. CADDRAD: A physical optics radar/ radome
, analysis code for arbirary 3D geometries| J|. IEEE Antennas
/ _ and Propagation Magazine, 1997,39(6) : 73— 79.
- [3] , . /
[J]. ,2003, 18(4):418- 456.
’ 6 y ZHANG QIANG, CAO WEL The hybrid analysis of radome
’ y based on curvature apertwe integration /geomeiry optics| J].
Chinese Jounal of Radio Science, 2003, 18( 4) : 418— 456. (in
> Chinese)
p _ 41 . ARSI
. S Nogrured [J]. ,2001,29( 6): 1006— 1008.
« 08T ZHANG Qiang, DU Yac wei, CAO Wei, et al. The AF S simir
o 04 late technique in electrical design of airborne radome[ J]. Acta
g 00t Electronica Sinica, 2001, 29(6) : 1006— 1008. ( in Chinese)
-“‘J" 04 [5] DM Guo,M ] Liu, R K Kang. A practical method for improv-
o ing the pointing accuracy of the antennaradome system| J].
2 Key Engineering M aterials, 2004, 257- 258: 183- 188.

-1.2 I 1 1
25 20 115 10 -5 0 5 10 15 20 25

i IC)
B7 RE-RREMMERER

[6]

WAN Guo bin, TANG Shar jing, et al. Plane wave spectrum
and boresight error of radome enclosed antennas| J| . Chinese

Journal of Aemnautics, 1999, 12(2):106- 110.



1754

2008

[ 7] Kazimierz Siwiak, Thomas B Dowling, et al. Boresight errors
induced by missile radomes[J]. IEEE Trans on AP, 1979, 27
(6): 832- 841.

[ 8] D CF Wu, R C Rudduck. Plane wave spectrunr surface integra
tdon technique for radome analysis| J|. IEEE Trans on AP,
1974, 22( 3) : 497- 500.

[9] , , .

[n. , 2001, 13(2) : 45— 49.
Rong Hua, Guo Dongming, Wang Xiaoming, et al. A numerical
simulation method for analyzing the electromagnetic perfor
mance of radome constructed with discrete points| J] . Journal of
Ballistics, 2001, 13(2): 45— 49. (in Chinese)
[ 10] . (M].
, 1993.

[11] . , ..

[J]. , 2002, 24(9) :

1245- 1250.
Rong Hua, Wang Xiaoming, Guo Dongming, et al. The deter
mination of integral area in numerical simulation of far direc
tional pattern of missile radome J] . Journal of Electronics and
Information Technology, 2002, 24(9): 1245- 1250. (in Chr
nese)

[12] D M Guo, M ] Liu, R K Kang, et al. Determination of the

grinding area and alowance in the radome grinding| J]. Key
Engineering Materials, 2004, 259 260: 174— 179.

[13] . (1.
, 2003,24(3) : 33— 37.

ZHANG Mo jie. Aiming line error analysis of actives passive

composite radome[ J]. Guidance/ Fuze, 2003, 24(3): 33— 37.

(in Chinese)

L1959 4

, 1975 12

Email: zhangeb@ 2911. net




