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Numerical Simulation Method for Solving Far Directional Pattern of Radome

RONG Hua'
1. School of Mechanical Engineering  Dalian University of Technology — Dalian 116024 China 2. Dalian Navy Academy Dalian 116018 ~ China

Abstract A numerical simulation method for solving far directional pattern of radome is investigated. It is based on the plane
wave spectrum surface integration method of radome electric property and the theory of B — spline function. And according to the mea-
sured data a practical far directional pattern of radome is simulated and a satisfied result is obtained. Meanwhile the computing
method of the integrated field is studied deeply by solving a set of nonlinear equations consisting of antenna equation and radome sur-
face equation.

Keywords Radome Spline function Numerical integration Simulation

2

2.1
0! Helmholtz
V2E + K}E = 0 1
k% = w%#oeo 1
E, r =4k e ki T 2
E— k—
I A ko
B E L4 bk e ko ak, di
xyz o= ok, e dk,dE, 3
ke ky—ky X Y VA

2000 -11-09 2001 - 03 - 02
1962 -



12

105 -
e ol = cosl; — v/ € — sin?0; 16
K+ k) + B = (/T:) 4 cost; + 4/ e — sin®6;
EMR Xy z
ho— Lok
Epg x yz = L Z/ AE][?R Xy z 17
I=-L p=-1'1
E, xyz = %TJ' A ke k, e kevkyeks dk,dk, 2.3 -
. EMR
i =Xy 2z 5
M Hy Eyr Hyr
S -
E x yz = AE, x y z 6 jko _
I=-Lp=-1"1 b E = 47r0r o o'Ry x JJ o X Eyg %g yr 2r -
‘R
Lok, Y kg — PAK
Ak, Ak, A/ ?Rl X [”zwo x Hpy xp yr zp ] o Ry,
AE,, = AEyji + AE,,j + AEk 7 0
18
- k i~ k N k
AEy, :%AkIAk}A; ky k}p e Ryt g r R—
il=xy z r ",
M 18
1
H = ko x E 9
Wo o
3
KA 18
nyz:L LAH,pxyz 10
I=—L p=-L'1
A}I[p = AI{xlpi + A]{)’[pj + AH, lpk 11 3.1
AHxlp AH},IP AHzlp—x Yy z 3
6 10
2.2
X0Z
p ZR._ZR3 ZR—ZR.l }
AEI])R = T// 6,j AE’P,// + TL 0,‘ AElpi 12 S ZR - M.71 6hj_| + fw] 6hj_| +
T, 6, T, 6, — Zy - Z,
4 1 s 7 B MHh%il] R R .
B 6 hi_y
T g = T 13 Mp2, 1 %r = 2k,
1- 72 Sk -7 | h 19
Tl _ ab T 14 J -1
[ 1-72 2+ 4] 2 k€ Zx Zr b= Zp-Zy j=1 n
r2,sin2, b xp vr R
¢, = ¢b + arctanzi
1 - r,cos29, Iy — Zp ®
27rh $ xp yr oz =-N xR+ YR+ M;_, 6h +
N € — sin? i-1
Zp—Zp ° 2
e s g, o M,
Tab Tab | ] 6 h] -1 R_,‘, 1 6
Tab//
T — Zn [S p M-hz-_,] Zr = Zp,_,
ecosh; — A/ € — sin®0; hy_y R~ 6 hj_y
T/ = 15
ecosl; ++/ e — sin’0, 20




106 - 2001
Iy € ZR/_] ZR] h; = ZR] - ZR/—I j=1 n or = $; preosOp ppsindy
20 19 7 JE 12 n
1
3.2
h 4
18 - _ [FiRHE Bk & Rk m
[ A KRB LNET LT | Eii‘iﬁlﬂrﬂlﬁﬁ%
I mase=  EVU+Z% v + 2% e m AL | ELLERe R
Js ) M
® R E, REx AR | [EEEEERLR L]
dxgdyr . 4. ‘ ‘
Dy Crone |mﬁﬁ—ﬁ.ﬁi1§{gﬁ&§5g ] Iﬁ%ﬁlﬁt,fﬁﬂ&@:lﬁlﬁuﬁ]
Xy ¥
¥ [BAEmEEERRAT N REY |
HHE >N |
‘ ; Rl
Zp = Qixg + Qoyr + Q3 21 N T
21 (47 B B4R 7 [ziﬂﬁ?m%mm]
(B ¥ie LhRE |
_ tanf2 '
O = Sy Q2 =t
Ly [ 1 FREER
05 = cos{): cosw 22
XRORYR
4 12
D xg yvg zg =0 1.0 |- |
Zr = Qiag + Qayr + Q3 Foy T
7 02 71 =
8 00 ¢ 6 81012141618 20
D xp yg Qixg + Qayg + 03 = 24 2 b E 3]
0 =1
2
21
n 21 20 5
20 Zr Quag + Qayr + Q3
20 In€ Zn | Zn
In€ Zn | Iy 21
20 21 ~
VA x%i» + y%? = ¢j AR YR 25
XRORYR
OR
xg = preostp yr = pgsinfg 26
25
1 M . 1993.
2 J . 1987 8 1 67~76.
3 I 2000 21 1 1~6.



LI A, R AA TR
[44ik:  http://www.edatop.com

mE 3 X &Kt

REVTH IR MRR =, EVFZ TR AN, AR SE b LA sk br AR th e Bevh R AR

/D FH 23X 28w PR A R

SEbr b, BATH G ZEARAG B A IR Z M A RN, B T HFSS,

CST #f i WA sl ol LA e v Y TAE PR fE R A7 A 2R 2k
Zy it (www.edatop.com) i T B AURUR e e vk AA IO IR, #fEd T — REIR L it By
YIRIERE . BATRRBE VIR, (BN, EMS Y, Al A B S PRt oy 5] B4R R BEvt () B0

ERE AT AR

i O

Ansys fFsS

FEETES ] \\
¥V A '.h\"'.
¥ty
sy PR

——

HFSS X% i&itiEilIRIEER
BRAE 6 TR 1 AEHS, SRERAMILAETRE, PR,
BASAARNSSR R E UM 4 &, ST R A VIR T HFSS R &1
St . SEE A EAT . BN HFSS R VETHRRE, nl LB R
TR ) AR AR HESS BRAFEAT REBeTh, ih REEBIEA A+
BAEMAE: http://www.edatop.com/peixun/hfss/122.html

CST RZ&&IHSUIFIIIRIEE R

ERAT 5 NHPUEIREE, haBRFEERLRRR, BAERHBEN

FIFUR, A1 R G ) B4R CST fik TAE = M Zhse R FIHE ] CST
e TAR S AEAT R vt SEprd FEAN R AR R A . AUBTRAE, 14441
YHE, HA S WK AN 3 N AELARE, s>
BRI ), AR ST

PERBWE: http://www.edatop.com/peixun/cst/127.html

seaEI

-l

13.56MHz NFC/RFID Z& B X & iZitigliEiEE LR
ERAE 4 TSR, B UILKE 13.56MHz 25 P8 < 2% Bt I B A4
PRV SCERARSE &, T RS HR T 13.56MHz 2k B R L1 TAE 5
. Bt Wt DL A HESS #1 CST 1 BLAM M2k Bl K £k i
FLARSRE, FIRHEA2E T 13.56MHz 28 1B K25 T e i (6 B R o
AR 2 3, AT LA B s Bk 5] 2 48 13.56MHz 25 il R4k
FCUCHC B F SRR L BV

PEEDIYK: http://www.edatop.com/peixun/antenna/116.html



L. S, REE®I AA 9%
[44ik:  http://www.edatop.com

KT ZidhiFil:

Syt I (www.edatop.com) HH #0445k H TRIFACH — 2k B8 iR TR AR AL, — HBUI &
Fod s S8 REBTHIR AA R FR: 5T 2006 44541 EDA M (www.mweda.com),
PLEA R I [ P S5 K AR SR AR R 2 e vk A A 5 R Rl Y 22 5 S A DL B R 4 Bt 42
SEFYIRFER ADS. HFSS SV AT ERIIURTE, T R& )40 JREE 5 AR A, o
T RRAL A AR AR T 2 AT 15, BN BOT 4 TR ST T 2L BoREE ST . % A M aE I
B RENTE . EABESESFKENME AR, EEE DIVEARTR . AR 42—
TEZREWEHX .

HMNBIRIZME
X ROLTF 2004 4E, 10 ZAEFEE KT ILE
X HETE TR R B TR, o T ATt A A Bk
X OAPRTE. BEREAE] TIIE I IBOR, R BRI 07 R, 27 2] TARPI AR

K AWF RN RRE TR, dachr TREN, B, K. 5%

ERZRIAN:
¥ GlInRE I E M http://www.edatop.com
¥ 1l EDA M:  http://www.mweda.com

¥ B VAT http://shop36920890.tacbao.com



