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Optimization design of short wave broadband whip antenna
loaded with radiation lobes

WANG Hengfeng, LIU Chao, XIE Xu, WU Huaning
(College of Electronic Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: A new type of whip antenna with multilayer radiation lobes structure was introduced. By setting up different numbers in parameters
like radiation lobe layer number, radius, length, branch number, elevation angle and distribution of radiation lobe on the body of the 10 meters
whip antenna, the research of their influences on antenna radiation performance were launched to choose the most suitable structure for whip
antenna. The double loading and the broadband matching network for the antenna were designed and optimized, whose simulation results show that
the gain and efficiency, compared with the existing broadband whip antenna, are greatly improved, the maximum growth of gain and efficiency are

3 dB and 5% covering the low frequency, which are 5 dB and 35% covering the high frequency,the warping of the pattern is also restrained to a

certain extent,so a new structural design method is provided here to improve the existing broadband whip antenna.

Keywords: radiation lobes; invasive weed optimization; whip antenna; loading; broadband matching; short wave

W2 BRI S AR AN, AR s T A
RGNS LR (R S B N /A 558 ) R ok
s, IR L —Rh A AR AR R, L
AT B M U [, S e RS B AR AR 12 i, 2
— AR R S HAERL/ NI
£ PR RO MEIR R AR AE AT O B 7 i T/ Rk,
Ll AR AR R AR HURE, 45 ) R AEAR A BE, S A
HLBEL/IN i A BB A ALk B D il o, 55K
R TABHARZE . N 1 O MR KR 0 5
PR TN RLC R4 maR" ) DL 4%
FRP RS S5, B TR 21
SEIMARFICHE AR .t THRFSIA L KL
MR T R BURE , AR T R LA, TR X e i —
SE HTHEAR TR, AT LE AR HEAS B2 (G R 3

« YRS EHA:2018 - 06 - 28
EEWA : [}R HRRARE T H (61501195)

RELMBCR AT

MOITB G AN FE AR 1A B 1 A, 7E#EIR
R 1 TRt I 5 - v DA SR T 4 FEL AN A
& HUR ISR 0 I X A b A B K
PAAS SCHE R MR EAsIn 1 5 T At
10 m#AR KL BTt —FoBT B0 0 B4 1, 3 o i e
D5 EOR A PEREBEA T 20 A7 55 LU Pk 3 d A 1
PREE Y [RIN Dg RAAS I RLC Jjn 280 5 i DE e 1
2IF M A = 1R B R AR (Tnvasive Weed
Optimization, IWO) S35 X HAAT AL , #E— 20 Bk
FRLM R IWO S35 2 — P X8 &
AR RESET e DL R A T ]
AR 2RI HIRE R R &AL i
2T Z RN, SCRRE 1T ] AR T IWO B33k %t

YEE B LAFIE(1992—) , 53 B BUE A, 058 4E , E-mail : henvin999 @ 163. com;
MR GEEEE) , 5, 208% , 1 1428 500, E-mail : liuchao0817 @ sina. com



$ 160 H 7 Bk 2 IR 41 %
FLRAN RN TEAS U C W 2% EAT T Ak B3, 1F . z@(l L ) (6)
TR | A A TSR 2\ Th+h'

1 RE&ESHEHREE

TERER TR Z MR L0 2358 5 i), 4 — A e 5
25 R A T M o A L AT 23] S — B
fetmdk , i 1 PR, Z B U s i &2
RIS ISR N 22 2 A S ok e 9 S S AR i e, R
2h L BRI AR 38 R HL R A FRL 3 A S 5
B ANHRIT R BN b, 2 R AT 1 452
HAN C, T ARB R BLIT N Z,;, W0 555K
KBE A AL

1

Zycot(kh)) = C (1)

h; :%arctan(ZOiwC,;) (2)
Hor kR, o AR, AR TR S LR
PR (LR Q) e
Zm=60“n%?—l) (3)
Hp:h BEE IS 0 HREER, & iR
AR S 0 J S N R 2T LU B R
ho =h +h' = h+ Y h} {EHERLE,

2 1B
E

\ j\\
:\\ h’:\\

@

L,

BT ARSI R R LR A FL i o A
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Tab.1 Optimal values of loading element

R/Q L/pH C/pF  R/Q L/pH  C,/nF

1200 280 2.7 280 308 20.8
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Tab.2 Optimal values of matching network components

Cy/pF

L/nH  L,/pH Ly/nH  C/pF  C,/pF

300 4.5 180 340 114 680
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