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Design of a VHF-UHF Band Blade Antenna for Aircraft Applications
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Abstract

In this paper, we designed a blade antenna for VHF-UHF band(500 MHz~3 GHz) to be used as aircraft antennas. Unlike previously
reported researches that use high-dielectric materials and insert rectangular extended grounds, the antenna structure was designed by
optimizing the curvature of both a radiator and an extended ground whose shape is varied by changing the exponent of an n-th
polynomial. Based on the optimized structure, we measured impedance matching and gain performances to evaluate the antenna in the
VHF-UHF band(500 MHz~3 GHz). As a result, we confirmed that the antenna shows matching characteristics of less than —6 dB
and has average gains of greater than —5 dBi in the entire VHF-UHF band.

Key words : Blade Antenna, VHF-UHF Antenna, Extended Ground
.M 2 A9 e a¥stete d77F @] AYHL Sl
00 A DRALS] FAAE AT AT, B
A 33718 VHF-UHF 9 Helu= =& 41 4 T4 EAE Qg BAF o] 5 Az 3 AZ QAo tigh
59 HEA) S8 A4 REolt Beol BRI A% ugtesh Zrhel 9 Hal o) d BAHS
2 9B 229 QU ASFUIE et ol AAe) el e JHSES HRAA PARR
& E WA SOl R dElhe A o] 2ggoy B 4L fEat )40 AL
U7 54 FarolAe) Bab o5 el A Al v W gge] wEY Aol g g 18
3719, Fg Wy 54E 771 oE & ddE 7k TE& 7ol Tedh Aol sh Eof thFst ek
th 2 LRAES 7 fAAE AHEste] Fde ) T el tg A le A7 wF e Aol uhet
B ATE IR TLY AY0E ATHUL. |
Tosty AR 25413 83(School of Electronic and Electrical Engineering, Hongik University)
+ Manuscript received January 13, 2014 ; Revised May 15, 2014 ; Accepted May 20, 2014. (ID No. 20140113-006)
- Corresponding Author: Hosung Choo (e-mail: hschoo@hongik.ac.kr)
619

(© Copyright The Korean Institute of Electromagnetic Engineering and Science. All Rights Reserved.



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 25, no. 6, Jun. 2014.

A B =R AE &4 gkt giks gAY mE
StelU A5e #Esty] s QHelve] WAk &
Je] gAS naf ek o2 RdEste 4 A
T2 22T F e AR 8] 3E A4S
A QFslA T A QtE SteU+= 78 Bl #HolE
of 42 HEg WAMLe} 3 Tt HHE 2
£ A, FEFAZE ol &3t FHsAh IV
HAMA| 4= VHF<} UHF ™) 9(500 MHz~3 GHz)o1 A —6

ol

3
dB o] 0]_4 7(4‘51 /\4.‘:_0_ EO]U‘] 1;]]_0]7]. HO]_ o]: 3
o]5o] AtjellA —5 dBi oo E FF71E
JFIUE Abgo] 7Hs3hs Eelstqir

=]
il oL
glc rjPI
o _11.11
>~
-

(n

I 27 ELe = & g

O 12> A Qe Fabs Bk Al
of }A1% Boke) WAR(E iy, ol kSt o
EowE FANE, IHeERNE 4402 ¥
Al 7 T E(F wy, =0] )7t 63 o)
€ /P13 AR B5e e T2

e

K
=
H
7

_I_a
é
AN
N
oy
o
IE_,
o &2 L
e A N K 2 o)

-/] l:
< n# u}w_] ° i Edgsiion, ztzte] A& ()%
(2)011 LERH AT

Wy
z—h1+h2+|y| 2 <y<7

Wy

2dE e v Wy A a8t bE o] 85t W
A9} 84 TEtere] FES 2AT F glth
= 429 A gl o2 :%l A 2T Ao
HolEt 4 & & o
HE /HER M 649191 34 19 g /e,
et ARSFE w22 FEY FF 1geE 4L 7L
Atk gt A% #7kE 98 A ey 3e
Axpt magstglon, Aot RA5e MOM #H4

2% AH-3l= FEKO EM Al &8 ol Bl(Suit 62)F A}

oo _x
ofr
ol

620

Wi
4 \\Radiator ﬂ i IZ
);—;%?x \ Ju= hithot I s y@—»x
)
= Gvp
wWo
a8 1. AAE tEivel 44
Fig. 1. Geometry of the designed antenna.
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Table 1. Designed antenna parameters.

Parameters | wy | wo | w3 | f | b | b | B3 | a | b
Values(mm) | 57 | 161 | 4 | 1 | 69| 6 | 54 |32]|27
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(a) Front view of the antenna
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Fig. 3. Reflection coefficient according to the curvature.
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Fig. 4. Geometry of the fabricated antenna.
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Table 2. Radiation gain in xz-plane at 500 MHz.

Max. gain | Min. gain | Avg. gain Dev.

(dBi) (dBi) (dBi) (dB)

Meas. 2.88 —3.74 0.28 6.62

Simu. 3.13 —3.75 0.25 6.88

H 3. 500 MHz®] yz-plane ©]5

Table 3. Radiation gain in yz-plane at 500 MHz.

Max. gain | Min. gain | Avg. gain Dev.

(dBi) (dBi) (dBi) (dB)

Meas. 3.72 —3.65 1.16 737

Simu. 3.56 —3.26 0.73 6.82




Gain [dBi]

(a) 1.4 GHz®] xz-plane BA} o] 5 o€l
(a) Radiation patterns in xz-plane at 1.4 GHz

Gain [dBi]

mesurement
simulation

(b) 1.4 GHz9] yz-plane EA} o] 5 &
(b) Radiation patterns in yz-plane at 1.4 GHz

8 8. 1.4 GHzoll A9 i <tellu EAF o€l
Fig. 8. Radiation patterns of the antenna at 1.4 GHz.
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Table 6. Radiation gain in xz-plane at 2.7 GHz.

Max. gain Min. gain Avg, gain Dev. Max. gain | Min. gain | Avg. gain Dev.
@) | @ | @ | @ @B) | @B) | @) | @
Meas. 1.26 —7.61 —1.51 8.86 Meas. 3.1 -39 —0.57 7
Simu. 272 —10.23 —0.55 12.95 Simu. 421 —6.17 —0.04 10.38
H 5. 14 GHz9| yzplane °|5 ® 7. 27 GHz® yzplane |5
Table 5. Radiation gain in yz-plane at 1.4 GHz Table 7. Radiation gain in yz-plane at 2.7 GHz.
Max. gain | Min. gain | Avg. gain Dev. Max. gain | Min. gain | Avg. gain Dev.
Meas. 4.86 —1.02 0.91 5.88 Meas. 6.17 37 1.32 9.89
Simu. 498 —1.81 0.84 6.79 Simu. 742 —3.62 2.07 11.03
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Table 8. Gain of the antenna on aircraft.

Max. gain | Min. gain | Avg gain Dev.

(dBi) (dBi) (dBi) (dB)

xz-plane 6.31 —6.79 0.31 13.1
yz-plane 452 —9.84 0.49 14.35
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