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INTRODUCTION

PURPOSE.

The purpose of the test flight was to collect signal level data radiated

from Very High Frequency communications antennas located at the Washington
National Airport (DCA). The data was to provide information on the coverage

at a range of 40 nautical miles (nmi) and at 8,000 feet mean sea level (m.s.l.)
and all approaches and departures of the airport.

BACKGROUND.

Relocation of VHF communication antennas at the Washington National Airport
required a check of the signal levels of the communication carrier.’ Eastern
Region, AEA-431, requested that the Technical Center conduct the test, which
would be similar to prior radiation coverage tests, using a standard signal
source (GRT-21 transmitter) of 10 watts feeding the antenna under test. The
author for this report is Edward M. Sawtelle, ACT-100B.1. He may be contacted
for additional information at FTS 346-3307 or (609) 641-8200, extension 3307.

DATA COLLECTION SYSTEM

The data collection system for this test was a Tektronix Digital Processing
Oscilloscope (DPG). The system consists of four units: a terminal keyboard
ana display, dual floppy disk, Tektromix L4165 digital processor, and the
signal processing unit. The signal processing unit contained a 7L13

spectrum analyzer and TR502 tracking generator. An HP 8640B signal generator
was used for calibration of the 7L13 operated at the following settings of
scale factor 10 dB/div; resolution 30 Hz; Hz/div, 200 Hz; time/div, 5 ms;
phase locked. The signal processor was programmed to periodically sample

the maximum signal level of 134.025 and 135.725 MHz, The sampled signel

was processed and recorded with the aircraft inertial navigation position.

The tracker generator was an aid to the cperator of the equipment to maintain
the spectrum analyzer on its center frequency, 134.875 MHz, to insure that
the sampling at the desired frequencies would be correct.

The 10 watt test signals transmitted from the ground location (Lat. 38° s50¢

45" N, Long. 77° 03% 20" W) were received on a type 137X-1 VHF NAV/Comm

antenna located on the top fuselage of the Gulfstream, G-159 aircraft

at station 237 (figure 1). A short length of RG-159U cornectea the comm anterna
to the spectrum analyzer radiofrequency input with a loss of no more than

0.5 dB.

FLIGHT SEQUENCE

The flight sequence for the test started at approximately 12:30 a.m., July

23, 1981, with a 40-nmi orbit referenced to the [CA Very High Frequency
Omni-Directional Rance Tactical Air Navigation and flown 8,000 feet m.s.l.

This was followed by a series of approaches, departures, and Air Traffic Control
directed flightpaths at attitudes consistent with the navigation for the



approach and ATC guidance for the departure/missed approach. Table 1 provides
a listing of the runs for the test. The degrees azimuth data were derived from
the aircraft Inertial Navigation System (INS) and are listed to assist in the
analysis.

DISCUSSION OF RESULTS

Data for all flight test runs were printed and are attached as appendix A to
the report. Periodically, an interrupt to the data occurred due to a
malfunction of the spectrum analyzer scale-factor switch. This occurred
during the start of the orbit, but was corrected by the time an azimuth

of 132 was reached. It shows up in the data listings as signal dBm level

of- approximately -125. A double specing of the data occurs in appendix A
whenever the failure reappeared briefly,

Plots were run for the orbital data (figures 2 and 3). The plotting routine
was programmed to exclude the failure periods. Figures 2 and 3 have a dBm
range from -80 to ~100 dBm at the origin. The plotting started at the origin
and moved outward at approximately 130°. No plots were made of the approach
or departure data as the azimuth varied from start to the end of the run and
the data would not have lent itself to a meaningful range versus signal level
plot. The printouts of runs 7 through 16 reference signal level to both
azimuth and range.

Run No. 16 was the final departure outbound to Atlantic City. A loss of
signal-to-noise level occurred at approximately 62 nmi at §,000 feet m.s.I.
from the DCA VORTAC. Following this loss, the signal level returned to usable
levels until a turn-off of the signal source was observed at 83 nmi at 9,000
feet, m.s.l.

SUMMARY OF RESULTS

The results indicate that the signal received by the spectrum analyzer
from the 137X-1 type VHF communciations antenna exceeded -90 dBm except
for very small angles, and exceeded -100 dBm at all angles of the orbit flown.

Satisfactory signal levels exceeding =90 dBm were received during all approaches
and departures from the Washington National Airport. )



TABLE 1

CALIBRATION AND FLIGHT TEST RUNS

10
11
12
13
14
15
16
17

Approach/Dep. Degrees Heading

Type Sig. Source Orbit Start End
Cal, Sig. Gen. -60 dBm

Cal, Sig. Gen. -70 dBm

Test DCA Orbit 105 157
Test DCA Approach 161 164
Test DCA Dep. .132 314
Test DCA Approach 317 162
Test DCA Dep. 169 164
Test DCA Approach 176 177
Test DCA Dep. 156 351
Test DCA Arc to 270° 341 271
Test DCcA Approach 263 202
Test DCA Dep. 163 87
Cal. Sig. Gen. ~70dBm
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	INTRODUCTION. 
	PURPOSE. 
	The purpose of the test fl ight was to collect signal level data radiated from Very High Frequency communications antennas located at the Washington National Airport (DCA). The data was to provide information on the coverage at a range of 40 nautical miles (nmi) and at 8,000 feet mean sea level (m.s.l.) and all approaches and departures of the airport. 
	BACKGROUND. 
	Relocation of VHF communication antennas at the Washington National Airport required a check of the signal levels of the communication carrier.' Eastern Region, AEA-431, requested that the Technical Center conduct the test, which would be similar to prior radiation coverage tests, using a standard signal source (GRT-21 transmitter) of 10 watts feeding the antenna under test. The author for this report is Edward M. Sawtelle, ACT-l00B.l. He may be contacted for additional information at FTS 346-3307 or (609) 
	DATA COLLECTION SYSTEM 
	The aata collection system for this test was a Tektronix Digital Processing Osci lloscope (DPO). The system consists of four units: a terminal keyboard ana display, dual floppy disk, Tektronix 4165 digital processor, and the signal processing unit. The signal processing unit contained a 7L13 spectrum analyzer and TR502 tracking generator. An HP 8640B signal generator was used for cal ibration of the 7L13 operated at the following settings of scale factor 10 dB/div; resolution 30 Hz; HZ/div, 200 Hz; time/div
	The tracker generator was an aid to the cperator of the equipn~nt to maintain the spectrum analyzer on its center frequency, 134.875 MHz, to insure that the sampling at the desired frequencies would be correct. 
	The 10 watt test signals trar.smitted from the cround location (Lat. 3850' 
	0 

	o­
	20" W) were received on a type 137X-1 VHF NAV/Comm antenna located on the top fusela~e of the Gulfstream, G-159 aircraft at station 237 (figure 1). A short length of RG-159U connectea the comm anterlna spectru~ analyzer radiofrequency input with a loss of no more than 
	45" N, Long. 77 03 
	1 
	to the 

	0.5 dB. 
	0.5 dB. 
	FL I'§.!:!.:L SEQUENCE 
	The flight sequence for the test started at approximately 12:30 a.m., July 23, 1981, with a 40-nmi orbit referenced to the DCA Very High Frequency Omni-Directional Ran~e Tactical Air Navigation and flown 8,000 feet m.s.l. This was followed by a series of approaches, departures, and Air Traffic Control directed flightpaths at attitudes consistent with the navigation for the 
	approach and ATC guidance for the departure/missed approach. Table 1 provides 
	a 
	a 
	a 
	1isting of 
	the 
	runs 
	for 
	the 
	test. 
	The 
	degrees azimuth data 
	were 
	derived 
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	the 
	the 
	aircraft 
	Inertial 
	Navigati
	on Sys
	tem (INS) 
	and 
	are 
	1isted 
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	the 

	analysis. 
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	DISCUSSION OF RESULTS
	Data for all fl ight test runs were printed and are attached as appendix A to the report. Periodically, an interrupt to the data occurred due to a malfunction of the spectrum analyzer scale-factor switch. This occurred during the start of the orbit, but was corrected by the time an azimuth of 132 was reached. It shows up in the data 1istings as signal dBm level o~ approximately -125. A double specing of the data occurs in appendix A whenever the failure reappeared briefly. 
	Plots were run for the orbital data (figures 2 and 3). The plotting routine was programmed to exclude the failure periods. Figures 2 and 3 have a dBm range from -80 to -100 dBm at the origin. The plotting started at the origin and moved outward at approximately 130• No plots were made of the approach or departure data as the azimuth varied from start to the end of the run and the data would not have lent itself to a meaningful range versus sign91 level plot. The printouts of runs 7 through 16 reference sign
	0 

	Run No. 16 was the final departure outbound to Atlantic City. A loss of signal-to-noise level occurred at approximately 62 nmi at 9,000 feet m.s. 1. from the DCA VORTAC. Following this loss, the signal level returned to usable levels until a turn-off of the signal source was observed at 83 nmi at 9,000 feet, m.s. I. 
	SUMMARY OF RESULTS 
	The results indicate that the signal received by the spectrum analyzer from the 137X-l type VHF communciations antenna exceeded -90 dBm except for very small angles, and exceeded -100 dBm at all angles of the orbit flown. 
	Satisfactory signal levels exceeding -90 dBm were received during all approaches and departures from the Washington National Airport. 
	2;; __ 
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