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Flight Demonstration Test of a Smart Skin Antenna for

Communication and Navigation
Min-Sung Kim*, Chan-Yik Park* and Chang-Min Cho* and Jong-Ho Yoon**

Agency for Defense Development*, Korea Aerospace Industries**

ABSTRACT

This paper suggests an installation procedure of a smart skin prototype into an aircraft,
flight demonstration test procedures and test results. Four communication and navigation
antennas are embedded into one Conformal Load-bearing Antenna Structure(CLAS). Log
periodic patch type antenna was designed as a multi-band antenna to cover four antenna
frequency bands. The requirements of CLAS were verified by ground tests before aircraft
installation. A CLAS speed-brake was installed into KT-1 aircraft and performances of dual
antennas were verified as multi-antenna tests on the ground. Electromagnetic compatibility
tests were conducted to check compatibility between the CLAS and all existing equipments.
Flight demonstration tests were conducted by one sortie of flight test for one antenna. The
activeness and continuity of communication and navigation signal during the flight, null
area of antenna signal along the circling flight were monitored. The embedded antennas
worked better than expected during four sorties of flight tests.
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Table 1. CLAS Design Requirements
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Fab (GH2) ol & 1,800 Ib/in
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Facesheet

Fig. 1. Multi-layered CLAS Design
Slot Element

Transmission
Line

Fig. 2. Antenna PCB Structure

2.3 CLAS ¢2HH|L} M A

CLASe A== <HHue] F34= W7t
0.15~20 GHz 2 Fujejolal AFu57} £+
o] 9] ¢ty =78 2¥gstn A sty
FHHE T LEY AL diFF] A
Aol HeHvR dASAY. Far e 4
Aol <Y el Wik A el 53 AT
at7] 918ke] Fig. 29} 2ol £ mx&Ath

T3 tElv AsS TNV A wRe
2 BEALAE olgstin. FEH 28} HeolEE
sl FuEd [B]7 Zo] EAAAE THEX
Z1 2tefl Fig. 29] <tely 719 AF}idhS Fig. 1
o] ote| % (Radiator) S £+43 3} T}

lll. CLAS &5

3.1 X &AEHIL

AZAE CLASE 9AEE 3
AANEH7MEAE AAH A AFESHA B9 B =

Fig. 3. Test & Evaluation Flow Diagram
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Table 2. Gain of Flight Prototype

= mh[MHZ] 0| =(dBi)
225 -3.42
329 -1.27
335 -1.88
400 —6.11
962 —2.27
1030 -2.68
1090 -2.27
1213 -1.58

ol ‘:,':4,0 i

Voltage Standing Wave Ratio (VSWR)

o i | i
0.225 0.24 0.26 0.28 0.3 032 0.34 0.36 0.38 0.4
Frequency / GHz

(a) VSWR for Low band

Voltage Standing Wave Ratio (VSWR)

i i
0.962 1 1.05 L1 115 12 125
Frequency | GHz

(b) VSWR for High band
Fig. 4. VSWR of CLAS Antenna
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Fig. 5. Radiation Pattern of Flight Prototype
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Fig. 6. CLAS Speed Brake Catia Model
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Fig. 9. Electrical Installation of CLAS Prototype
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(b) Outer Side of CLAS Speed-brake
Fig. 10. CLAS Speed-brake

.

’ CLAS speed-brake ‘

’ KT-1 aircraft ‘

Fig. 11. CLAS Speed-brake Installed into
a KT-1 Aircraft
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Fig. 12. Multi-antenna Performance Test

(b) UHF

Table 3. Multi-antenna Test Matrix

x| & CLAS
Matrix
ILS UHF | TAC IFF
ILS X O O O
st=7|| UHF X X O 0
CLAS | 1ACc | X X X 0
IFF X X X X
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Table 4. Ground Test Equipment

=t Nomenclature T2k

Ground Power Supply 1
Hydraulic Power Unit 1
Headset, Microphone 4
1
1

UHF Test Set
VHF Test Set
IFF/TACAN Ramp Test Set 1

Nav/Com Ramp Test Set 1
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Table 5. Engine Run EMC Test Items
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o]/l 5 nm WHE o2 3| H3HA 45° AR F
AAEGARE FAgTy. F HAZ 7)Ao A
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200 knot, A3 A] 130 knoto] it}

2T AAHRow EAS 2l
dFHoz A&HHANSH 60 nm YA NA
Hg) A] 270° 91Xl A 139 541 ©@Eo] AAA
T F A A Zdle gl

5.2 TACAN CSHHIL} AlE
TACAN <HEIY Al3 W2 UHF QMY A

\b ®

22kft

60nm or Max

STN
Fig. 13. Flight Demo. for UHF/TACAN/IFF
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Fig. 14. Flight Demo.
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