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A Study of Verification Method on Aircraft System Performance for
Communication and Navigation Antennas
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Abstract

In this paper, we propose a system performance verification method for communication and navigation antennas installed on an
aircraft. For the communication antennas, a ground test method based on the VSWR and the transmit power of the equipment is
presented. The flight test is proposed to measure the reception level using a ground measurement system, or to evaluate the voice
intelligibility and signal strength. For the IFF antenna, ground and flight test methods based on the AIMS certification requirements
are proposed. For the navigation antennas, ground confirmation through the VSWR and a flight test method for measuring air terminal
signals using navigation antennas are derived. The performance evaluation method is verified by measuring the performances of the
communication, IFF, and VOR/ILS antennas. The proposed verification method is the best solutions for addressing the RF performance
problem and ensuring military operability.
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Fig. 1. Installed antennas and operating frequency bands for aircraft.
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Fig. 2. Example of performance verification for antenna.
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Table 1. The items and methods of system ground test for communication and navigation antennas.
Index Equipment Items Method Criteria Requirement
VHF-FM Trans. power | Measure output power for freq. using wattmeter 8~25 W Equipment power
Comm. radio VSWR  |Measure VSWR for freq. using network analyzer >3:1 System refer.
antenna U/VHF-AM Trans. power | Measure output power for freq. using wattmeter 9~15 W Equipment power
radio VSWR  |Measure VSWR for freq. using network analyzer >3:1 System refer.
IFF IFF Trans. power | Measure output power for freq. using wattmeter below 15 W AIMS 1102
antenna|  (transponder) VSWR  |Measure VSWR for freq. using network analyzer >2:1 AIMS 1102
RTCA/
> .
VOR/ILS ;35.'11 ((G\;Sif/lélf)) Ce)) DO-196/
= P 195/192
Naviga. . .
arftZLgnz Marker Beacon VSWR  |Measure VSWR for freq. using network analyzer =31 RTCA/DO-143
GPS >3:1 Commercial antenna
>2:1 (TCAS) RTCA/DO-185
TCASIDMETTACAN >3:1 (DME/TA RTCA/DO-189
RALT >3:1 Equipment VSWR
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Table 2. The items and methods of system flight test for communication and navigation antennas.

Index | Equipment Items Method Criteria Requirement
VHE-EM Radiation Measure ref:eived power at 1 degr.ee Null point (difference i‘n « AMCP 706-203
. pattern intervals using ground system by cir- | the level between maxi-
Radio . . * UH-60 PIDS
Comm. (rotary wing) cular or cloverleaf turns mum and minimum
antenna o . . * ACP 131 (F
U/VHF-AM|  Communication | Communication check by circular or clo- o ¢ ®
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drawing eight pattern
Measure antenna reception level under | Reception power above "AC 00-31A
VOR/ILS | Received power . .. p‘ veu p . bow Yo+ 1CAO Annex 10
operating condition of airport sensitivity level . o
* Equipment sensitivity
Marker * Restriction on nar-
Beacon row operating angle
* Restriction on GPS
Naviga. GPS . - tion level
antenna Check normal operation for navigation recepuion leve
TCAS Normal equipment ("' Since the antenna is work- | Normal operation of the | * Restriction on flight
operation ing normally, the equipment also operates | instrument panel stability
DME/ normally) * Restriction on flight
TACAN stability
T . Rest.n.ctlon on flight
stability
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Fig. 3. Verification method for communication antennas of
rotary and fixed wing aircrafts.
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Table 3. The detailed flight profile for IFF antenna cove-
rage.

Index (B;,ng) Observation
1 |04:33:00| Take off.

Change mode to normal.

2 |04:38:34| Mode 1, 2, 3, C interrogation on and
Mode 5 Format 1, 2, 3, 4 interrogation on.
Mode 1, 2, 3, C interrogation off.

3 |04:39:20 | Mode 5 Format 1, 2, 4 interrogation on
and Format 3 interrogation off.

Start figure eight pattern.
Begin antenna coverage test (3,000 fts).

5 104:44:14| Conduct identification.

4 104:40:25

End figrue eight pattern. Returning to the
base.

7 |05:46:25| Pass 5 NM point. End antenna coverage test.

6 105:39:40
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Fig. 8. Measurement result for IFF antenna coverage.
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