BBA-100E Plots and VSWR Curves

The BBA 100E model was developed in NEC-2 for this document and placed at
40 feet above average high accuracy ground model.
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Elevation gain plots were run to derive the pattern and gain of this antenna at the
the four frequencies of interest for ARINC respectively 2.67, 4.05, 6.213, and
8.199 Mhz.

The following plots will include an elevation plot and an AZ plot for each of the
frequencies. The AZ plot is taken at the various angles so be careful to notice
the angle | ran the plot at.

2.67 MHz Plots

As expected for this frequency this antenna being so close to ground would have
a max gain pattern straight up.
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Elewation Plot
Azimuth Angle
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Slice Max Gain
Beamwvicdth
Zidelobe Gain
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Outer Ring

Slice Max Gain
FrontiSicle
Beamwidth
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EZMECH+
2.67 MHz
Cursor Elev 900 deq.
0.0 degy. Gain 1.43 dBi
1.42 dBi 0.0 cBmax

1.43 dBi i@ Elev Angle =900 deg.
101 .2 deqg,; -3dB @ 39.4, 1406 deg.
=100 dBi

=100 dB

EZMEC+

267 MHz

Curzor &z 0.0 deg.
750 deg. Gain 1.22 dBi
1.22 dBi 0.0 dBmac

1.22 dBi @ Az Angle = 0.0 deg.
0.44 dB

7

122 dBi @@ Az Angle = 180.0 deqy.
oo



4.050 Mhz

* Total Field EZMEC+

4.05 MHz
Elervation Plot Curzar Elew 900 deg.
Azimuth Angle 0.0 deg. Gain 335 dBi
Outer Ring 335 dBi 0.0 dBmax
Slice Max Gain - 3.35 dbi @ Eley Angle = 90,0 deg.
Bearmwvicth 1112 deg.; -3dB @ 34.4, 1456 deg.
Sidelobe Gain - = -100 oBi
FrontfSicelake =100 dB
* Total Field EZMEC+
- - DI:IEI
4.05 MHz
Azimuth Plot Curzor Az 00deg.
Elervation Angle 450 deg. Gain 1.74 dbi
Outer Ring 1.74 dBi 0.0 ciBrmax

Slice Max Gain 174 dBi i@ Az Angle = 0.0 deg.
FrontiSide 5.36 B

Beamwicth 93.0 deg, -3dB i@ 313.5, 46.5 deg.
Sidelobe Gain - 1.74 dBi i@ Az Angle = 1500 deg.
Front/Sidelobe 0.0 dB



6.213 Mhz

* Total Field EZMEC+

6.213 MHz
Elervation Plot Curzar Elew  61.0 deg.
Azinuth Angle 0.0 deg. Gain 3.83 dbi
Cuter Ring 3.83 dBi 0.0 cBmsx
Slice Max Gain - 3.83 dbi @ Eley Angle = 61.0 deg.
Bearmswvicth 13006 deqg.; -3dB @ 24.7, 1553 deqg.
Sidelobe Gain 383 dBi @ Elev Angle = 1190 deg.
FrontiSidelobe 0.0 dB
* Total Field EZMEC+
- DI:IEI
B.213 MHz
Azimuth Plot Cursor Az 0.0 deg.
Elewation Angle 450 ded. Gain 35dBi
Cuter Ring 35dBi 0.0 cBmax

Slice Max Gain 3.5 dBi @ Az Angle = 0.0 deg.
Front/Side 17 67 dB

Beamwvidth 530 deq., -3dB @ 333.5, 26.5 deq.
Sidelobe Gain - 3.5 dBi @ Az Angle = 180.0 deq.
FrontiSidelobe 0.0 B



8.199 Mhz

* Total Field

Elevation Plot
Azimuth Angle
Outer Ring

Slice Max Gain
Beamwidth
Sidelabe Gain
FrontiSicelobe

* Total Field

Azimuth Plot
Elesvation Angle
Outer Ring

Slice Max Gain
FrontiSide
Beamuwicth
Sidelohe Gain
Front!Sidelobe

EZMEC+
8.199 MHz
Curzor Eley  43.0 deg.
00 dey. Gain -0.01 d\i
-0.01 dBi 0.0 dBmac

-0.01 dBi @ Eley Angle = 430 deg.
141 B deg,; -3dB @ 19.1,1609 deg.
-0.01 dBi @ Eley Angle = 137 0 deg.

oode
EZMEC+
2199 MHz
Cursor Az 73.0 deq.
450 deg. Gain 4 36 dBi
436 dBi 0.0 ciBmax

436 dBi @ Az Angle = 730 deg.
9.87 dB

92 2 deqy.; -3dB @ 439,136 deg.
436 dBi @ Az Angle = 2533 .0 dey.
0.0dB



The last plot at 8.199 Mhz shows that the main lobe of the pattern has moved
180 degrees to the y —y axis. Taking the elevation plot at this axis shows the
following elevation pattern

Total Field 0dE... EZMEC+

8.199 MHz
Elevvation Plat Curzor Elew 450 deg.
Azimuth Angle  90.0 deg. Gain 4 .25 dBi
Outer Ring 4 28 dbi 0.0 clBmax

Slice Max Gain - 423 dBi @ Eev Angle = 450 deg.
Beamwvidth 292 deqg,; -3dB @ 299, 59.1 deg.
Sidelohe Gain 4.25 dBi @ Elev Angle = 135.0 deg.
FromtiSidelobhe 0.0 dB



* Total Field

Elesation Plaot
Azimuth Angle
Outer Ring

Slice Max Gain
Bearmwvictth
Sidelobe Gain
Front/=idelobe

EZMEC+
. 0dB- .
10 MHz
Cursor Eley 340 deg.
0.0 dey. Gain -25 BB dBi
-25 BE oBi 0.0 cBmac

-25 66 dBi @ Elev Angle = 34.0 deg.
454 deqg, -3dB @ 158, 61 .2 deg.
-25 66 dBi @ Elev Angle = 146.0 deg.
node



* Total Field

Azimuth Plot
Elervation Angle
Outer Ring

Slice Max Gain
Front/=ide
Bearmwwvicth
Sidelobe Gain
Front/Sidelohe

EZMEC+
. 0dB- .
10 MHz
Cursor AZ 52.0 deg.
450 deg. Gain 4 35 dBi
4 35 oBi 0.0 cBmac

4.35 dBi i@ Az Angle = 52.0 deg.
1.09 dB

1196 deg; -3d8 @ 302, 14958 deg.
435 dBi @ Az Angle = 12530 deg.
0.0dB



* Total Field

Elesation Plaot
Azimuth Angle
Outer Ring

Slice Max Gain
Bearmwvictth
Sidelobe Gain
Front/=idelobe

EZMEC+
. 0dB- .
15 MHz
Cursor Eley 230 deg.
0.0 dey. Gain 4 56 dBi
4 56 oBi 0.0 cBmac

4 56 ofBi @ Elev Angle = 23.0 deg.
257 deqg, -3dB @ 109, 36 6 deg.
4 56 odBi i@ Elev Angle =157 0 deg.
node



* Total Field EZNEC
_oahe o0dB. ’

15 MHz
Azimuth Plot Cursor AZ 540 deg.
Elervation Angle  23.0 deg. Gain 7.3 dBi
Outer Ring 7.33 dBi 0.0 dBmax

Slice Max Gain 7.33 dBi @ Az Angle = 54.0 deg.
Fromt/Side F.7EdB

Bearmwwvicth 290 deqg.; -3dB @ 41.8, 708 deqg.
Sidelobe Gain - 7.33 dBi @ Az Angle = 1260 deg.
Front/Sidelobe 0.0 dB

This is still a very good NVIS pattern and should yield good close in
communications.

NVIS is probably not a propagation mode higher then 14-15 Mhz.



VSWR over this frequency range is as
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2555 -) 457 .4 ohmz

Fefl Coeff  0.3625 at -99.45 deq.

follows

| hope this helps describe what this antenna is capable of doing for NVIS

networks

Jay Terleski BSEE, WX0B and owner of
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