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Part 1

— Some principles in antenna design
* typical steps in design process

— Opposite Voltage Feed
« 2 phased verticals on 80m
 2o0ver 2on40m
* Quad improved

Part 2

— Influence of location on antenna performance
« Lakeside
« Seaside
» Steep coast, cliff
 Hilltop
— Stacking
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Soll conductivity and dielectric constant

Earth Type Conductivity Permittivity
Sigma (Mhos/m) Epsilon

Poor 0.001 4.0-5.0

Moderate 0.003 4.0

Average 0.005-0.01 10.0-15.0

Good 0.01 -0.02 4.0 - 30.0

Dry, sandy, flat (typical of coastal land) 0.002 10.0

Pastoral Hills, rich soll 0.003-0.01 14.0 - 20.0

Pastoral medium hils and forestation 0.004 - 0.006 13.0

Fertile land 0.002 10.0

Rich agricultural land (low hills) 0.01 15.0

Rocky land, steep hills 0.002 10.0-15.0

Marshy land, densely wooded 0.0075 12.0

Marshy, forested, flat 0.008 12.0

Mountainous/hilly (to about 1000 m) 0.001 5.0

Highly moist ground 0.005-0.02 30.0

City Industrial area of average attenuation 0.001 5.0

City industrial area of maximal attenuation 0.0004 3.0

City industrial area 0.0001 3.0

Fresh water 0.002 - 0.01 80.0-81.0

Fresh water at 10.0 deg C (At 100 MHz) 0.001-0.01 84.0

Fresh water at 20.0 deg C (At 100 MHz) 0.001-0.01 80.0

Sea water 4.0-5.0 80.0-81.0

Sea water at 10.0 deg C (to 1.0 GHz) 4.0-5.0 80.0

Sea water at 20.0 deg C (to 1.0 GHz) 4.0-5.0 73.0

Seaice 0.001 4.0

Polar ice 0.00025 3.0

Polar Ice Cap 0.0001 1.0

Arctic land 0.0005 3.0
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1. Influence of nearby WATER on vertical antenna
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80m vertical, average flat ground

4 elevated radials up 3m

Total Field ELNEC

= ETNEC

Elesvation Plot Curzor Elew 220 deg.
Azimuth Angle 0.0 deq. Zain 0.29 dbi
Outer Ring 0.29 dBi 0.0 dBmax
Average grou nd Slice Max Gain 0.29 dBi @ Elev Angle = 220 deg.
Bearmwwvidth 38 89deq. -3dB @ 7.7, 466 deq.
5mS’ €= 13 Sidelobe Gain - 0.29 dBi (@ Elev Angle = 1558.0 deq.

Fromt/Zidelohe 0.0dB

Theoretical maximum gain 5.15dBi
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Vertical, fresh water 50m away, 3m down

4 elevated radials up 3m

Total Field ELNEC

= ETNEC

Elesvation Plot Curzor Elew  14.0 deg.
Azimuth Angle 0.0 deq. Zain 0.54 dbi
Outer Ring 0.54 dbi 0.0 dBmax
X<50m, Z=0, Average ground Slice Max Gain 054 dBi @ Elev Angle = 14.0 deg.
5ms, €=13 Beatmavidth 41 2 deq, -3dB @ 4.2, 45 4 deq.
Sidelobe Gain 0.5 dBi @ Elev &ngle =150 deg.
X>50m, Z=-3m, Fresh water Front/Sidelobe 0,04 cB

5mS, €=80 :
0.25dB fresh water gain

8deg lowered TOA
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Vertical, fresh water 20m away, 3m down

4 elevated radials up 3m

Total Field ELNEC

= ETNEC

Elesvation Plot Curzor Elew 120 deg.
Azimuth Angle 0.0 deq. Zain 0.47 dbi
Outer Ring 0.47 dbi 0.0 dBmax
X<20m, Z=0, Average ground Slice Max Gain 047 dBi @ Elev Angle = 12.0 deg.
5ms, €=13 Beatmavidth 262 deq, -3dB @ 4.1, 30.3 deq.
Sidelobe Gain 0.29 dBi @ Elev &ngle = 153.0 deq.
X>20m, Z=-3m, Fresh water Front/Sidelobe 019 B

5mS, €=80 :
0.18dB fresh water gain

10deg lowered TOA
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Vertical, fresh water Om away, 3m down

4 elevated radials up 3m

Total Field ELNEC

= ETNEC

Elesvation Plot Curzor Elew 120 deg.
Azimuth Angle 0.0 deq. Zain 0.5 dBi
Outer Ring 0.5 dBi 0.0 dBmax
X<0m, Z=0, Average ground Slice Max Gain 0.5 dBi @ Elev Angle = 12.0 deg.
5ms, €=13 Beatmavidth 191 deq,; -3dB @ 4.1, 232 deq.
Sidelobe Gain 015 dBi @ Elev &ngle = 13290 deq.
X>0m, Z=-3m, Fresh water Front/Sidelobe  0.35dB

5mS, €=80 :
0.21dB fresh water gain

10deg lowered TOA
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Vertical, sea water 50m away, 3m down

4 elevated radials up 3m

X<50m, Z=0, Average ground
5mS, €=13

X>50m, Z=-3m, Sea water
2S, €=80 (Baltic Sea)

23.1.2011

Total Field

EMEC

ELNEC

Elervation Plot
Azimuth Angle
Outer Ring

Slice Max Gain
Bearmwwvidth
Sidelobe Gain
Front/Zidelohe

OH1TV

Curzor Elew 5.0 deg.
0.0 deg. Gain 474 dBi
474 dbi 0.0 dBmax

4 .74 dBi (@ Elev Angle =50 deg.
133 deg,; -3dB @@ 1.0,14 .3 deqg.
3.35 dBi @ Elevy Angle =100 deg.
1.39d8

4.45dB sea water gain
17 deg lowered TOA
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Vertical, sea water 20m away, 3m down

4 elevated radials up 3m

Total Field ELNEC

= ETNEC

Elesvation Plot Curzor Elew 6.0 deg.
Azimuth Angle 0.0 deq. Zain 4.79 dbi
Outer Ring 4.79 dbi 0.0 dBmax
X<20m, Z=0, Average ground Slice Max Gain 479 dBi @ Elev Angle = B.0 deg.
5ms, €=13 Beatmavidth 229deq, -3dB @ 1.0, 239 deq.
Sidelobe Gain 4.74 dBi @ Elev Angle = 10.0 deg.
X>20m, Z=-3m, Sea water Front/Zidelobe  0.03dB

2S, €=80 (Baltic S [
(Baltic Sea) 4.50dB sea water gain

16deg lowered TOA
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Vertical, sea water 20m away, 3m down

4 elevated radials up 3m
Elevation angles 22 and 10 deg

Total Field 0 dB
_-"-'-5.-"'5,_
N 1 -
. - -10-- M
. - 1 - ~
K T k- - "
; S . 1
:" I.'r lr v . '3|:| 1 I‘-\. ILl I|
; 7 T .
3.79 MHz
Azimuth Plot Curzor &z 0.0 deg.
Elervation Angle 220 deg. Gain 2.79 dBi
Outer Ring 279 dBi 0.0 dBmax
Slice Max Gain 2,79 dBi @ Az Angle = 0.0 deg.
Frormt/Back 25d8
Beamwvicth v
Sidelobe Gain 1.01 dBi @ Az Angle = 60.5 deg.
Frort/Sidelobe  1.73 dB
2.5dB sea water gain on 22deg
23.1.2011

EZMEC Total Field

Azimuth Plot

Eleration Angle 100 deg.

Outer Ring

Slice Max Gain
FrortBack
Bearmwvidth
Sidelobe Gain
Frort/Sidelobe

OH1TV

477 obi

4 77 dBi @ Az Angle = 299 deqg.
E32dB

133.0 deg,; -3dB @ 293.5, 66.5 deg.
477 dBi @ Az Angle = 330 .0 deg.
0.0dB

Cursor Az
Gain

6dB sea water gain on 10deg

ELMEC

3.79MHZ

289 deq.
477 dBi
0.0 dBmaxx
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Vertical, sea water 20m away, 3m down

4 elevated radials up 3m
Elevation angles 5 and 2 deg

Total Field
A zimuth Plot Cursor Az
Elevation Angle 5.0 deg. Gain
Outer Ring 4.75 dbi

Slice Max Gain 475 dBi (@ Az Angle =00 deg.
Frormt/Back 9768

Bearmwvidth 157 0 deq.; -3dB @ 251.5, 755 deg.
Sidelobe Gain 472 dBi @ Az Angle = 69.2 deg.
Fromt/Sidelobe  0.04 dB

10dB sea water gain on 5deg

23.1.2011

EZMEC Total Field EZMEC
3.79 MHz J3.79MHz
0.0 deg. Azimuth Plot Cursor &z 0.0 deg.
4.75 dbi Elevation Angle 2.0 deg. Gain 378 dBi
0.0 dBmax Outer Ring 376 dBi 0.0 dBmaxx
Slice Max Gain 3.758 dBi @ Az Angle = 0.0 deg.
FrontBack 14.93 dB
Bearmwvidth 1708 deq.; -3dB @ 274 6,854 deg.
Sidelobe Gain 377 dBi @ Az Angle = 51 .5 deg.
Fromt/Sidelobe  0.01 B
15dB sea water gain on 2 deg
OH1TV 13



Vertical, sea water Om away, 3m down

4 elevated radials up 3m

X<0m, Z=0, Average ground
5mS, €=13

X>0m, Z=-3m, Sea water
2S, €=80 (Baltic Sea)

23.1.2011

Total Field

EMEC

ELNEC

Elervation Plot
Azimuth Angle
Outer Ring

Slice Max Gain
Bearmwwvidth
Sidelobe Gain
Front/Zidelohe

OH1TV

Curzor Elew 8.0 deg.
0.0 deg. Zain 4.9 dBi
4.9 dBi 0.0 dBmax

4 9 dBi i@ Elev Angle = 3.0 deg.
304 deg.; -3dB @@ 1.0, 31 4 deg.
0.43 dBi @@ Elev Angle = 155.0 deg.
447 dB

4.6dB sea water gain
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Vertical, sea water Om away, 20m down

4 elevated radials up 3m

X<50m, Z=0, Average ground
5mS, €=13

X>50m, Z=-20m, Sea water
2S, €=80 (Baltic Sea)

23.1.2011

Total Field

EMEC

ELNEC

Elervation Plot
Azimuth Angle
Outer Ring

Slice Max Gain
Bearmwwvidth
Sidelobe Gain
Front/Zidelohe

OH1TV

Curzor Elew 6.0 deg.
0.0 deg. Gain 4 49 dBi
4 49 dBi 0.0 dBmax

4 .49 dBi (@ Elev Angle = 6.0 deg.
171 deg,; -3dB @@ 1.0,15.1 deg.
0.07 dBi @@ Elev Angle = 160.0 deg.
4.42d8

4.2dB sea water gain
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Vertical, sea water 40m away, 20m down

4 elevated radials 3m high

Total Field ELNEC

= ETNEC

Elesvation Plot Curzor Elew 6.0 deg.
Azimuth Angle 0.0 deq. Zain 4 48 dBi
Outer Ring 4 46 dBi 0.0 dBmax
X<40m, Z=0, Average ground Slice Max Gain 4 45 dBi @ Elev Angle = B.0 deg.
5ms, €=13 Beatmavidth 11.7 deq,; -3dB @ 1.0, 12.7 deq.
Sidelobe Gain 0.29 dBi @ Elev &ngle = 153.0 deq.
X>40m, Z=-20m, Sea water Front/Zidelobe 413 dB

2S, €=80 (Baltic S '
(Baltic Sea) 4.26dB sea water gain
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Vertical, sea water 80m away, 20m down

X<80m, Z=0, Average ground
5mS, €=13

X>80m, Z=-20m, Sea water
2S, €=80 (Baltic Sea)

23.1.2011

Total Field

4 elevated radials up 3m

ELNEC

Elervation Plot
Azimuth Angle
Outer Ring

Slice Max Gain
Bearmwwvidth
Sidelobe Gain
Front/Zidelohe

OH1TV

Curzor Elew 3.0 deg.
Gain 415 dBi
0.0 cBmax

0.0 deg.
418 dBi

418 dBi (@ Elev Angle = 3.0 deg.
SSdey, -3dB @ 1.0, 6.8 deg.
266 dBi @@ Elev Angle = 6.0 deq.
1.52d8

3.9dB sea water gain
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1.

Influence of water on vertical antenna
Conclusions:

Fresh water provides very little help, a bit lowered TOA

Sea water gives almost 5dB gain plus lower angle of radiation, effect
IS up to 3 S-units on low angles
— Water line shall be less than %2 wavelengths from the antenna

Antenna elevation from water provides no advantage
— (elevated radials are ok)

23.1.2011 OH1TV 18
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2. Influence of nearby water on
horizontal antenna

OH1TV

19



80m dipole up 30m

average ground

EMEC

-

Average ground
5mS, €=13

23.1.2011

Total Field EAMEC
0 dB
.-'-'----- _5-----‘- * -
d - =100 -
it L - Tl . " '.\.
S " == 1 5_ . - "
B ’ . n L . . - \.‘
J"J z‘l . . ____-" _2[:]- - t'\-\. I'.
Jl ,-I I-'ll rr.-' - 3 . - ".| I.I - .
: : |I |I . - '\ N . : ; :
3.7 MHz
Elewation Plot Cursor Eley 350 deg.
Azimuth Angle 0.0 deq. Gain 5.39 dBi
Quter Ring £.39 dBi 0.0 dBEmax
Slice Max Gain .39 dBi @ Elev Angle = 320 deg.
Bearmwvidth 551 deq., -3dB @ 17.7, 728 deg.
Sidelobe Gain 6.39 dBi @ Elev Angle = 142.0 deq.
Frort/Sidelobe  0.0dB
20
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80m dipole up 30m

X<0 Is average ground, x>0 is sea Om down

Total Field EZMEC

EMEC

3.7 MHz

Elewation Plot Cursor Eley 421 deg.
Azimuth Angle 0.0 deq. Gain 7.2dei
Quter Ring 7.2dBi 0.0 dBEmax

Slice Max Gain 7.2 dBi @ Elev &ngle = 421 deg.
Bearmwvidth 704 deq., -3dB @ 19.6, 90.0 deg.
Sidelobe Gain 6.39 dBi @ Elev Angle = 141.4 deq.

< =
X<0m, Z=0, Average ground Fromt/Sidelobe 081 dB

5mS, €=13

X>0m, Z=0m, Sea water

2S, €=80 (Baltic Sea) 0.8dB sea water gain

23.1.2011 OH1TV 21



3-el yagi up 21m

average flat ground

EZMEC

Average ground
5mS, €=13

23.1.2011

Taotal Field EZNEC
0 de
- _5--
-10---
]
-15---
- =20)
; S730-,
; 7 \ :I:“: : I
| e sy
14 1 MHz
Elesvation Plot Curzor Elew  14.0 deg.
Azimuth Angle 0.0 deq. Zain 13.41 dBi
Outer Ring 13.41 dBi 0.0 dBmax
Slice Max Gain 1341 dBi i@ Elev Angle =140 deg.
Bearmwwvidth 14 B deq. -3dB @ 6.8, 21 4 deq.
Sidelobe Gain 9.99 dBi @ Elev Angle = 46.0 deg.
Fromt/Sidelobe  3.42 cB
water gain reference
OH1TV 22



3-el yagi up 21m

fresh water 50m away

Taotal Field EZNEC
0 de
z EINEC 1
e - - _F--
Heoy 1
-10---
]
15
- =20
— 0.
| o 14.1 MHz
Elesvation Plot Curzor Elew  14.0 deg.
Azimuth Angle 0.0 deq. Zain 13.7 dbi
Outer Ring 13.7 dbi 0.0 dBmax
X<50m, Z=0, Average ground Slice Max Gain 137 dBi @ Elev Angle = 14.0 deg.
5mS, €=13 Beamuwicth 14.8 deg; -3dB @ 7.0, 21 5 deg.
Sidelobe Gain 9.99 dBi @ Elev Angle = 46.0 deg.
X>50m, Z=0, Fresh water Front/Sidelobe 371 cB
5mS, €=80 .
0.3dB fresh water gain
23.1.2011 OH1TV 23



X<0m, Z=0, Average ground

5mS, €=13

X>0m, Z=0, Fresh water

5mS, €=80

23.1.2011

3-el yagi up 21m

fresh water Om

EZMEC

away

Taotal Field EZNEC
0 de
- _5--
-10---
]
-15---
- =20
.
; V30,
| o 14.1 MHz
Elesvation Plot Curzor Elew  14.0 deg.
Azimuth Angle 0.0 deq. Zain 13.7 dbi
Outer Ring 13.7 dbi 0.0 dBmax

Slice Max Gain
Bearmwwvidth
Sidelobe Gain
Front/Zidelohe

OH1TV

13.7 dBi (@ Elev Angle =14.0 deg.
14 5 deg, -3dB @ 7.0, 21 .5 deg.

10.71 dBi @ Elev Angle = 47 .0 deg.

2.99dB

0.3dB fresh water gain
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3-el yagi up 21m

sea water Om away

Total Field ELNEC
0 dE

EZMEC 1

14.1 MHz

Elesvation Plot Curzor Elew  14.0 deg.
Azimuth Angle 0.0 deq. Zain 1391 dBi
Outer Ring 1391 dBi 0.0 dBmax
X<0m, Z=0, Average ground Slice Max Gain 13.91 dBi @ Elev Angle = 14.0 deg.
5mS, €=13 Beatmavidth 145 deq,, -3dB @ 7.1, 21 9 deq.
Sidelobe Gain 11.32 dBi i@ Elev Angle = 47 .0 deq.
X>0m, Z=0m, Sea water Front/Zidelobe  2.59dB

25, ©=80 (Baltic Sea) 0.5dB sea water gain
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2. Influence of nearby water on horizontal antenna
Conclusions:

* Fresh water has practically no influence
 Even sea water increases gain only by 1/2dB

« Horizontal antennas depend very little on quality of ground

Seaside QTH provides very little advantage, when using horizontal
antennas

23.1.2011 OH1TV 26



3. Influence of steep coast on horizontal
antenna

23.1.2011 OH1TV
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3-el yagi 14100kHz up 21m

sea water Om away, Om down (reference)

+95

z EZMEC
=+

X<0m, Z=0, Average ground
5mS, €=13

X>0m, Z=0m, Sea water
2S, €=80 (Baltic Sea)

23.1.2011

Taotal Field EZNEC
0 de
- _5--
-10---
]
-15---
204-
: s A
| S 14.1 MHz
Elesvation Plot Curzor Elew  14.0 deg.
Azimuth Angle 0.0 deq. Zain 1391 dBi
Outer Ring 1391 dBi 0.0 dBmax

Slice Max Gain
Bearmwwvidth
Sidelobe Gain
Front/Zidelohe

OH1TV

13.91 dBi i@ Elev &ngle = 14.0 deg.
148 deg,; -3dB @ 7.1, 21 9deq.
11.32 dBi @ Elev Angle = 47 .0 deg.
2:59d8

cliff gain reference
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3-el yagi up 21m

sea water 20m away, 20m down

Taotal Field EZNEC
0 de
z EIMNEC
<+

14.1 MHz

Elesvation Plot Curzor Elew 7.0 deg.
Azimuth Angle 0.0 deq. Zain 1407 dBi
Outer Ring 1407 dBi 0.0 dBmax
X<20m, Z=0, Average ground Slice Max Gain  14.07 dBi @ Elev Angle = 7.0 deg.
5mS, €=13 Beamswidth T4 dey; -3dB @ 3.7,11.1 deq.

Sidelobe Gain 13.53 dBi i@ Elev Angle = 23.0 deq.

X>20m, Z=-20m, Sea water Front/Sidelobe  0.54 dB
2S, €=80 (Baltic Sea)

23.1.2011

0.16dB cliff gain

7deg lowered TOA
OH1TV 29



3-el yagi up 21m

sea water 20m away, 40m down

Taotal Field EZNEC
0 de
z EIMNEC
<+

14.1 MHz

Elesvation Plot Curzor Elew 5.0 deg.
Azimuth Angle 0.0 deq. Zain 1413 dBi
Outer Ring 1413 dBi 0.0 dBmax
X<20m, Z=0, Average ground Slice Max Gain 1413 dBi @ Elev Angle = 5.0 deg.
5mS, €=13 Beamswidth S0dey; -3dB @ 2.5, 7.5 deg.

Sidelobe Gain 13.89 dBi i@ Elev Angle =151 deq.

X>20m, Z=-40m, Sea water Front/Sidelobe  0.25 dB
2S, €=80 (Baltic Sea)

23.1.2011

0.22dB cliff gain

9deg lowered TOA
OH1TV 30



3-el yagi up 21m

sea water 40m away, 40m down

Taotal Field EZNEC
0 de
z EIMNEC
<+

14.1 MHz

Elesvation Plot Curzor Elew 5.0 deg.
Azimuth Angle 0.0 deq. Zain 1413 dBi
Outer Ring 1413 dBi 0.0 dBmax
X<40m, Z=0, Average ground Slice Max Gain 1413 dBi @ Elev Angle = 5.0 deg.
5mS, €=13 Beamswidth S0dey; -3dB @ 2.5, 7.5 deg.

Sidelobe Gain 13.89 dBi i@ Elev Angle =151 deq.

X>40m, Z=-40m, Sea water Front/Sidelobe  0.25 dB
2S, €=80 (Baltic Sea)

23.1.2011

0.22dB cliff gain

9deg lowered TOA
OH1TV 31



3-el yagi up 21m

sea water 80m away, 40m down

Total Field EAMEC
0dE
= EZMEC
4?{2.;{\3\

14.1 MHz

Elesvation Plot Curzor Elew 148 deg.
Azimuth Angle 0.0 deq. Zain 1417 dBi
Outer Ring 1417 dBi 0.0 dBmax
X<80m, Z=0, Average ground Slice Max Gain 1417 dBi @ Elev Angle = 14.8 deg.
5ms, €=13 Beatmavidth F8deq, -3dB @ 12.7, 205 deq.

Sidelobe Gain 1413 dBi i@ Elev Angle = 5.0 deg.

X>80m, Z=-40m, Sea water Front/Sidelobe 0,03 dB
2S, €=80 (Baltic Sea)

23.1.2011

0.26dB cliff gain

additional 7deg lower TOA
OH1TV 32



3-el yagi up 21m

sea water 120m away, 40m down

Taotal Field EZNEC
0 de
z EIMNEC
A?\ ol
14 1 MHz
Elesvation Plot Curzor Elew 5.0 deg.
Azimuth Angle 0.0 deq. Zain 1413 dBi
Outer Ring 1413 dBi 0.0 dBmax
X<120m, Z=0, Average ground Slice Max Gain 1413 dBi @ Elev Angle = 5.0 deg.
5mS, €=13 Beamswidth S0dey; -3dB @ 2.5, 7.5 deg.
Sidelobe Gain - 13.41 dBi @@ Elev Angle = 13.5 deq.
X>120m, Z=-40m, Sea water Front/Zidelobe 072 dB

2S, €=80 (Baltic Sea)

23.1.2011

0.22dB cliff gain

9deg lowered TOA
OH1TV 33



3-el yagi up 21m

sea water 200m away, 40m down

Taotal Field EZNEC
z EIMNEC
A?\ ol
14 1 MHz

Elesvation Plot Curzor Elew 5.0 deg.
Azimuth Angle 0.0 deq. Zain 1413 dBi
Outer Ring 1413 dBi 0.0 dBmax

X<200m, Z=0, Average ground Slice Max Gain 1413 dBi @ Elev Angle = 5.0 deg.

5mS, €=13 Beamswidth 36 dey; -3dB @ 2.5, 6.1 deg.
Sidelobe Gain - 13.41 dBi @@ Elev Angle = 13.5 deq.

X>200m, Z=-40m, Sea water Front/Zidelobe 072 dB

2S, €=80 (Baltic Sea)

23.1.2011

0.22dB cliff gain

9deg lowered TOA
OH1TV 34



3-el yagi up 21m

sea water 300m away, 40m down

Total Field EANEC
= EINEC
A?\ ol

Elesvation Plot Curzor Elew 4.0 deg.
Azimuth Angle 0.0 deq. Zain 1371 dBi
Outer Ring 13.71 dBi 0.0 dBmax

X<300m, Z=0, Average ground Slice Max Gain 1371 dBi @ Elev Angle = 4.0 deg.

5mS, €=13 Beamwwvicdth 17 deg; -3dB @ 2.3, 4.0 deg.
Sidelobe Gain - 13.41 dBi @@ Elev Angle = 13.5 deq.

X>300m, Z=-40m, Sea water Front/Sidelobe 0.3 oB

2S, €=80 (Baltic Sea)

23.1.2011

-0.2dB cliff gain

additional 10deg lower TOA
OH1TV 35



3-el yagi up 21m

sea water 40m away, 100m down

Total Field EAMEC
0dE
= EZMEC
4?{2.;{\3\

14.1 MHz

Elesvation Plot Curzor Elew 287 deg.
Azimuth Angle 0.0 deq. Zain 1417 dBi
Outer Ring 1417 dBi 0.0 dBmax
X<40m, Z=0, Average ground Slice Max Gain 1417 dBi @ Elev Angle = 26 7 deg.
5ms, €=13 Beatmavidth 250deq, -3dB @ 276,301 deq.

Sidelobe Gain 1416 dBi i@ Elev Angle = 2.5 deg.

X>40m, Z=-100m, Sea water Front/Sidelobe  0.01 dB
2S, €=80 (Baltic Sea)

23.1.2011

0.26dB cliff gain

multiple TOA down to 2.5deg
OH1TV 36



3-el yagi up 21m

sea water 100m away, 100m down

Total Field ELNEC

z EZMEC
=+

+95

14.1 MHz

Elesvation Plot Curzor Elew 2.5 deg.
Azimuth Angle 0.0 deq. Zain 14 16 dBi
Outer Ring 14 16 dBi 0.0 dBmax
X<100m, Z=0, Average ground Slice Max Gain 1416 dBi @ Elev Angle = 2.5 deg.
5ms, €=13 Beatmavidth 25deq, -3dB @ 1.3, 5.8 deq.
Sidelobe Gain 14.09 dBi i@ Elev Angle = 7 6 deg.
X>100m, Z=-100m, Sea water Front/Sidelohe  0.07 dB

2S, €=80 (Baltic Sea) 0.25dB cliff gain

11.5deg lowered TOA
23.1.2011 OH1TV Multiple TOA's 37



3-el yagi up 21m

sea water 200m away, 100m down

Total Field EANEC
0dB
= EINEC
A?\ ol
\\_@7_‘_'_,_,_,—'— E |
14 .1 MHz
Elesvation Plot Curzor Elew 2.5 deg.
Azimuth Angle 0.0 deq. Zain 14 16 dBi
Outer Ring 14 16 dBi 0.0 dBmax
X<200m, Z=0, Average ground Slice Max Gain 1416 dBi @ Elev Angle = 2.5 deg.
5mS, €=13 Beamwwvicdth 25 dag; 3dB @ 1.3, 3.8 deg.
Sidelobe Gain - 13.41 dBi @@ Elev Angle = 13.5 deq.
X>200m, Z=-100m, Sea water Front/Sidelohe  0.73 B

2S, €=80 (Baltic Sea)

23.1.2011

0.25dB cliff gain

11.5deg lowered TOA
OH1TV 38



3. Influence of steep cliff on horizontal antenna
Conclusions:

Nearby cliff has the same influence as tower height
— Lower TOA
— a bit more gain

Distance to cliff can be quite long for low TOA'’s

— In the example

« Antenna height 1 lamda
 CIiff height 2 lamda
« >CIiff distance can be up to 6 lamda

Distance to cliff lowers secondary lobes
Deep reflector can be any type of soil, doesn’t need to be sea water
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4. Influence of sloping terrain on
horizontal antenna

OH1TV

40



TOA of Hill Top QTH

EZMEC

= I
B
wl

) Slope angle

TOA = TOA (on flat surface) — slope angle

This can become even negative which is not useful

23.1.2011 OH1TV
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5. Influence of stacking

OH1TV
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3-el yagi 1 wavelength high

average flat ground

Taotal Field EZNEC
0 de
z EIMNEC 1
* ; s - _5_ -
Heoy 1
-10---
]
-15---
- =20)
—y / CI
14 1 MHz
Elesvation Plot Curzor Elew  14.0 deg.
Azimuth Angle 0.0 deq. Zain 13.41 dBi
Outer Ring 13.41 dBi 0.0 dBmax
Average ground Slice Max Gain 1341 dBi @ Elev Angle = 14.0 deg.
5mS’ €=13 Beatmavidth 14 6 deq., -3dB @ 6.5, 21 4 deq.
Sidelobe Gain 9.99 dBi @ Elev Angle = 46.0 deg.
Fromt/Sidelobe  3.42 cB
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3-el yagi 1.5 wavelength high

average flat ground

Taotal Field EZNEC
0 de
z EIMNEC 1
G * ; s - _5_ -
ey 1
-10---
]
-15--
=20
—y ; 30,
!,' | | IJII:I:I‘It N
14 1 MHz
Elesvation Plot Curzor Elew 9.0 deg.
Azimuth Angle 0.0 deq. Zain 13 B9 dBi
Outer Ring 1369 dBi 0.0 dBmax
Average ground Slice Max Gain 13,69 dBi @ Elev Angle = 9.0 deg.
5mS, €=13 Beamwidth 96 deg; -3dB @ 4.7, 14.3 deq.
Sidelobe Gain 12.09 dBi i@ Elev Angle = 30.0 deq.
FromtfSidelobe 1.6 B
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3-el yagi 2 wavelength high

average flat ground

Total Field ELNEC

EZMEC 1

14.1 MHz

Elesvation Plot Curzor Elew 7.0 deg.
Azimuth Angle 0.0 deq. Zain 13.84 dBi
Outer Ring 13.84 dBi 0.0 dBmax
Average ground Slice Max Gain 13.54 dBi @ Elev Angle = 7.0 deg.
5mS, €=13 Beamswidth 7.1 deq; -3dB @ 36,107 deq.

Sidelobe Gain 12.52 dBi i@ Elev Angle = 22.0 deq.
Fromt/Sidelobe  1.02 cB
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Average ground
5mS, €=13

23.1.2011

Stacked 2x 3-el yagi’s
1.5 and 2.0 wavelength high

Total Field

EMEC

ELNEC

Elervation Plot
Azimuth Angle
Outer Ring

Slice Max Gain
Bearmwwvidth
Sidelobe Gain
Front/Zidelohe

OH1TV

14.1 MHz

Curzor Elew 8.0 deg.
0.0 deg. Gain 16.2 dBi
16.2 dBi 0.0 dBmax

16.2 dBi (@ Eleyv Angle = 5.0 deg.
S2deq, -3dB @ 39,121 deg.
13.06 dBi @ Elev Angle = 25.0 deg.
314 d8

2.36dB stacking gain
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Stacked 2x 3-el yagi’s
1.25 and 2.0 wavelength high

Taotal Field EZNEC
0 de
EZNEC 1
-10---
Aﬁ? i
20
— —_ 1
\/_/ ;'I b -30-. 2
| S 14.1 MHz
Elesvation Plot Curzor Elew 8.0 deg.
Azimuth Angle 0.0 deq. Zain 16.49 dBi
Outer Ring 16.49 dBi 0.0 dBmax

Average ground Slice Max Gain

5mS, €=13 Bearmuwvidth
Sidelobe Gain
Front/Zidelohe
23.1.2011 OH1TV

16.49 dBi i@ Elev &ngle = 5.0 deg.
SEdeqy, -3dB@4.1,12.7 deg.
10.0 dBi i@ Eley Angle = 250 deg.
G.49 dB

2.65dB stacking gain

a7



Average ground
5mS, €=13

23.1.2011

Stacked 2x 3-el yagi’s
1.0 and 2.0 wavelength high

Total Field

EMEC

ELNEC
0 dE

|

d--'_------ _5-----

:

e =10+
.- 1
15

+

T .4
. =30-,

-
» v -
B v
A .
A f B
A . v
' ' v 3
! |I |I .l-’ - h
1 o .
1 ! ! : £ b 4
; Ll —
} - HHT—— =

7

Elervation Plot
Azimuth Angle
Outer Ring

Slice Max Gain
Bearmwwvidth
Sidelobe Gain
Front/Zidelohe

OH1TV

14.1 MHz

Curzor Elew 8.0 deg.
Gain 15.75 dBi
0.0 cBmax

0.0 deg.
1575 dBi

15.75 dBi i@ Elev &ngle = 5.0 deg.
Q0 deqy., -3dB @ 41,131 deg.
10.31 dBi @ Elev Angle = 57 .0 deg.
244 0B

1.91dB stacking gain

48



Stacked 3 x 3-el yagi’'s
1.0, 1.5 and 2.0 wavelength high, equal powers

Taotal Field EZNEC
0 dB
7 EINEC 1
-1%3 z”,,-"--- _15 --‘_“"-5_‘
o . -7 TR o
] %Q' M L L.t " el
’ A N N
. 1 ;
— — : ; ;I I_"J _ r‘ . - . &
\/—/ ; I'I . ; A __:I:\ ._.J‘ . :

Elesvation Plot Curzor Elew 9.0 deg.

Azimuth Angle 0.0 deq. Zain 17 .25 dBi
Outer Ring 17 .25 dBi 0.0 dBmax
Average ground Slice Max Gain 17.25 dBi @ Elev Angle = 9.0 deg.
5mS, €=13 Beamswidth 9.2 deq; -3dB @ 4.3, 13.5 deq.

Sidelobe Gain 546 dBi @ Elev Angle = 27 .0 deg.
Fromt/Sidelobe  5.79 cB

3.41dB stacking gain
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Stacked 3 x 3-el yagi’'s
1.0, 1.5 and 2.0 wavelength high, powers 1:2:1

Total Field ELNEC

7 EMEC

14.1 MHz

Elesvation Plot Curzor Elew 9.0 deg.
Azimuth Angle 0.0 deq. Zain 17.21 dBi
Outer Ring 17.21 dBi 0.0 dBmax
Average ground Slice Max Gain 17.21 dBi @ Elev Angle = 9.0 deg.
5mS, €=13 Beamswidth 9.3 deq,; -3dB @ 4.3, 136 deq.

Sidelobe Gain 9.53 dBi @ Elev Angle = 27 .0 deg.
Frort/Sidelobe  7.65 cB

3.37dB stacking gain
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Stacked 4 x 3-el yagi's
0.5, 1.0, 1.5 and 2.0 wavelength high, equal powers

Total Field ELNEC

7 EMEC

5T

— T

14.1 MHz

Elesvation Plot Curzor Elew 9.0 deg.
Azimuth Angle 0.0 deq. Zain 17 .34 dBi
Outer Ring 17 .34 dBi 0.0 dBmax
Average ground Slice Max Gain 17.34 dBi @ Elev Angle = 9.0 deg.
5mS’ €=13 Beatmavidth 101 deq.; -3dB @ 4.5, 14 6 deq.

Sidelobe Gain 3.36 dBi @ Elev Angle = 40.0 deg.
FrontiSidelobe 1395 dB

3.50dB stacking gain
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Stacked 4 x 3-el yagi's
0.5, 1.0, 1.5 and 2.0 wavelength high, powers 1:2:2:1

Taotal Field EZNEC
0 de
g. EZMEC _ 15 -
.4%_6.. _l[:]--_
e 15
. - =20-
N - 9_ o 1 ; \.1‘. ll-\ -__
\:%/_/ :I - _3 ) b S " I'II Y
| - 14.1 MHz
Elesvation Plot Curzor Elew 9.0 deg.
Azimuth Angle 0.0 deq. Zain 17 .39 dBi
Outer Ring 17 .39 dBi 0.0 dBmax

Average ground Slice Max Gain

5mS, €=13 Bearmuwvidth
Sidelobe Gain
Front/Zidelohe
23.1.2011 OH1TV

17.39 dBi i@ Elev &ngle = 9.0 deg.
104 deg.; -3dB @@ 46,150 deg.
-2.45 dBi @ Elev Angle = 2510 deg.
19583 dB

3.55dB stacking gain
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Stacked 3 x 3-el yagi's
0.5, 1.25 and 2.0 wavelength high, powers 1:1:1

Total Field ELNEC

EZMEC 1

P
n

- o7
< - -~
v : - -
. - -
. -
+ N - -
¢ - e -
. T - -
+ - -
- i
[ N . .
.- "
—_ 1 ' + - .
. A . r s b=
. h ' .- ty
* ' ' ' B - i 5
1 ' 1
v 1 1 [ 0
[ 5
+——+—+—1—+ - HH Pt =

4.1 MHz

Elesvation Plot Curzor Elew 9.0 deg.
Azimuth Angle 0.0 deq. Zain 16.79 dBi
Outer Ring 16.79 dBi 0.0 dBmax
Average ground Slice Max Gain 16.79 dBi @ Elev Angle = 9.0 deg.
5mS, €=13 Beamswidth 9.8 deg.; -3dB8 @ 4.4, 14 .2 deq.

Sidelobe Gain 4.81 dBi @ Elev Angle = 39.0 deg.
FrontiSidelobe 1195 dB

2.95dB stacking gain
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3-el yagi’'s, up 84m
up 4.0 wavelength

Average ground
5mS, €=13

23.1.2011

Total Field

EMEC

Elervation Plot
Azimuth Angle
Outer Ring

Slice Max Gain
Bearmwwvidth
Sidelobe Gain
Front/Zidelohe

OH1TV

EZMEC
Curzor Elew 4.0 deg.
0.0 deg. Gain 13.55 dBi
13.55 dBi 0.0 dBmax

13.88 dBi i@ Elev &Angle = 4.0 deg.
35dey, -3dB @ 1.8,5.3 deg.
1361 dBi @ Elev Angle = 11.0 deg.
027 de

stacking gain reference
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Stacked 2 x 3-el yagi's, highest up 84m

3.5 - 4.0 wavelength high in 0.5 wl steps, equal powers

Total Field ELNEC

7 EZNEC

Elesvation Plot Curzor Elew 4.0 deg.
Azimuth Angle 0.0 deq. Zain 1657 dBi
Outer Ring 16.57 dBi 0.0 dBmax
Average ground Slice Max Gain 16.57 dBi @ Elev Angle = 4.0 deg.
5mS, €=13 Beamswidth 38 dey; -3dB @@ 1.9, 5.7 deg.

Sidelobe Gain 1563 dBi i@ Elev Angle = 12.0 deq.
Fromt/Sidelobe  0.94 cB

2.68dB stacking gain
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Stacked 4 x 3-el yagi's, highest up 84m

2.5 - 4.0 wavelength high in 0.5 wl steps, equal powers

Total Field ELNEC

7 EZNEC

f_‘iéé {

Elesvation Plot Curzor Elew 4.0 deg.
Azimuth Angle 0.0 deq. Zain 1911 dBi
Outer Ring 1911 dBi 0.0 dBmax
Average ground Slice Max Gain 1911 dBi @ Elev Angle = 4.0 deg.
5mS, €=13 Beamswidth 4 3dey; -3dB @ 2.1, 6.4 deg.

Sidelobe Gain 1596 dBi @@ Elev Angle = 13.0 deq.
Fromt/Sidelobe 3.6 cB

5.23dB stacking gain
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Stacked 6 x 3-el yagi's, highest up 84m

1.5 - 4.0 wavelength high in 0.5 wl steps, equal powers

Total Field EAMEC
0dE
v EZNEC
a2
HE
| II |
Elesvation Plot Curzor Elew 5.0 deg.
Azimuth Angle 0.0 deq. Zain 2016 dBi
Outer Ring 2016 dBi 0.0 dBmax
Average ground Slice Max Gain 20015 dBi @ Elev Angle = 5.0 deg.
5mS, €=13 Beamwwvicdth 4 Odeg; -3dB @@ 2.4, 7.3 deg.

Sidelobe Gain 10,0 dBi @ Elev &ngle =140 deg.
FrontiSidelobe 1017 dB

6.28dB stacking gain
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Stacked 8 x 3-el yagi's, highest up 84m

0.5 - 4.0 wavelength high in 0.5 wl steps, equal powers

Total Field ELNEC

7 EZNEC

Elervation Plot
Azimuth Angle 0.0 deq.

Curzor Elew 5.0 deg.
Gain 2005 dBi

Outer Ring 2005 dBi 0.0 dBmax
Average ground Slice Max Gain 20,08 dBi @ Elev Angle = 5.0 deg.
5mS, €=13 Beamswidth 53 dey; -3dB @ 2.5, 7.8 deg.

Sidelobe Gain 527 dBi @ Elev Angle = 20.0 deg.
FrontiSidelobe  11.52 dB

6.20dB stacking gain
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Stacked 8 x 3-el yagi's, highest up 84m

0.5 - 4.0 wavelength high in 0.5 wl steps
tapered currents: 1/1/1.2/1.41/1.41/1.2/1/0.5

Total Field ELNEC

7 EZNEC

Elesvation Plot Curzor Elew 5.1 deg.
Azimuth Angle 0.0 deq. Zain 20,33 dBi
Outer Ring 20.33 dBi 0.0 dBmax
Average ground Slice Max Gain 20,33 dBi @ Elev Angle = 5.1 deg.
5mS, €=13 Beamswidth S5 dey; -3d8 @ 2.5, 5.0 deg.

Sidelobe Gain -0.13 dBi i@ Elev Angle =14 .5 deq.
FrontiSidelohe 2046 dB

6.45dB stacking gain
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5. Stacking horizontal antennas
Conclusions:

« Highest antenna dictates the take-off-angle TOA
« |deal stacking distance is %2 wavelengths

* For best sidelobe attenuation all heights n x 0.5 x wavelength ,
n=1,2,.. are needed
« Stacking gain is generated by the highest 3/4 of antennas

— The lowest 1/4 of antennas contribute mainly to sideloop attenuation
* In very high stacks levels 0.5 and 1 lamda can be omitted

« Power tapering improves sidelobe attenuation with stacks of 3 and
higher
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6. Mutual coupling of different band
antennas

How close can other band antennas be
Installed?

23.1.2011 OH1TV
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Influence to higher band
3-el 40m yagi, 42m high no other antennas

Total Field EZNEC  Total Field EZMEC
i’ : II II T Ir T - * T T Il } +—+ + : + + + +
705 MHz 7 05 MHz
Elervation Plot Cursar Eley  14.0 deq. Aitrth Plot Curzor &z 0.0 deg.
Azimuth Angle 0.0 deg. Gain 13.5 b Elevstion &ngle 140 deg. ain 13.5 obi
Outer Ring 13.5 dbi 0.0 dBms:x Outer Ring 13.5 b 0.0 dBmax
Slice Max Gain - 13.5 dbi @ Elev Angle =14.0 deg. Slice Max Gain 13.5 dBi @ Az Angle = 0.0 deg.
Beamwyicth 14 6 deqg., -53dB @ 6.5, 21 .4 deq. FrontiBack 25 37 B
Sidelobe Gain - 10023 dBi @ Elev Angle = 46.0 deg. Bearmyvidth 63.2 deg . -3dB @ 328.4, 31 6 deg.
Front/Sidelobe 325 dB Sidelobe Gain  -11.87 dBi @ Az Angle = 1800 deg.
Front/Sidelohe 2537 oB
reference reference
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Influence to

4-el 20m yagi, 32m high, no other antennas

Total Field

EANEC  Ttotal Fisla

higher band

142 MHz
Elewation Plot Cursor Eley 9.0 deqg. A zimuth Plot
Azimuth Angle 0.0 deq. Zain 16.1 dBi Elevation Angle 9.0 deg
Outer Ring 16.1 dBi 0.0 B Cuter Ring 161 dBi
Zlice Max Gain 16.1 dBi @ Elev Angle = 9.0 deg. Slice Max Gain 161 dBi @ Az Angle = 0.0 deg.
Bearmwidth 94 dey., -3dB @ 4.5, 139 deq. Frant/Back 27 2% df
Sidelobe Gain 1347 dBi @@ Elev Angle = 250 deg. Beamwvidth 52:2 deg. -3dB @ 333.9, 26.1 dey.
Frort/=idelobe  2.63 db Sidelobe Gain -9.27 dBi @ Az Angle = 127 0 deg.
Front/Zidelobe 2538 dB
reference reference
23.1.2011 OH1TV

Curzar Az
Gain

EZNEC

142 MHz

0.0 deqy.
16.1 cBi
0.0 dBEmax
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Influence to higher band
7050kHz@42m / 14200kHz@32m 10m dist

Total Field
v EZNEC
e
BT
_ Y
iy
1'[}/; 4
Azimuth Plot Curzar Az
Elewation Angle 9.0 deq. Gain
Cuter Ring 16.07 dBi

Slice Max Gain 16.07 dBi i@ Az Angle = 0.0 deg.
FrontBack 2597 dB

Bearmyvidth 51.58 deq., -3dB @ 335341, 229 deg.
Sidelobe Gain -7.88 dBi @ Az Angle = 1250 deg.
FrontiSidelobe 2395 dB

OH1TV

EZNEC

142 MHz

0.0 deqy.
16.07 dBi
0.0 dBEmax

64



Influence to higher band
7050kHz@37m / 14200kHz@32m 5m dist

Total Field EZMEC
y EZNEC
o m
Y
—_

\@// - 142 MHz
Azimuth Plot Curzor Az 0.0 deq.
Elewation Angle 9.0 deq. Gain 15.85 dBi
Quter Ring 15.85 dBi 0.0 dBEmax

zlice Max Gain 1585 dBi i@ Az Angle = 0.0 deg.
FrontBack 3 .aE5dB

Bearmyvidth 526 deq., -3dB @ 3337, 26.3 deg.
Sidelobe Gain - -9.49 dBi @ Az Angle = 1290 deg.
FrontiSidelobe 2534 dB
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Influence to higher band
7050kHz@35m / 14200kHz@32m 3m dist

Total Field EZMEC
p EZNEC
Rt
1
==t

\V// 142 MHz
Azimuth Plot Curzor Az 0.0 deq.
Elewation Angle 9.0 deq. Gain 1564 dBi
Quter Ring 1564 dBi 0.0 dBEmax

zlice Max Gain 1564 dBi i@ Az Angle = 0.0 deg.
FrontBack 2927 dB

Bearmyvidth 54 .4 deq., -3dB @ 335325, 27 .2 deg.
Sidelobe Gain -5.63 dBi @ Az Angle = 1350 deg.
FrontiSidelobe 24 27 dB
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Influence to higher band
7050kHz@34m / 14200kHz@32m 2m dist

Total Field EZMEC
p EZNEC
Rt
1
==t
\V// 142 MHz
Azimuth Plot Curzor Az 0.0 deq.
Elewation Angle 9.0 deq. Gain 15.4 dBi
Quter Ring 15.4 dBi 0.0 dBEmax

Slice Max Gain 154 dBi @ Az Angle = 0.0 deg.
FrontBack 23.29dB

Bearmyvidth S6.2 deq., -3dB @ 331.9, 28,1 deg.
Sidelobe Gain -7 69 dBi @ Az Angle = 144 0 deg.
FrontiSidelobe 2309 dB
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4-e|l 21250kHz@32m, no other antennas

Total Field EZMEC Total Field EZNEC
21.25 MHz 2125 MHz
Elervation Phot Cursor Eley 6.0 deqg. Azimuth Plot Cursor Az 0.0 deq.
Azimuth Angle 0.0 deg. Gain 16.24 dBi Elewation Angle 6.0 deg. Gain 16.24 dBi
Outer Ring 16.24 dBi 0.0 dBmaz Quter Ring 16.24 dBi 0.0 dBmax
Slice Max Gain 16.24 dBi i@ Elev Angle = 6.0 deg. Slice Max Gain 16.24 dBi i@ Az Angle = 0.0 deg.
Beamvicth G2 deq, -3dB @ 3.1,9.3 deg. FrontBack 2573 dB
Sidelobe Gain 14 .97 dBi @ Eley Angle = 19.0 deg. Bearmyvicth S22 deqy. -3dB @ 3339, 261 dey.
Front/zidelohe  1.26dB Sidelobe Gain -¥.71 dBi @ Az Angle = 229.0 deq.
FrontiSidelohe 2395 dB
reference reference

23.1.2011 OH1TV 68



Influence to higher band
7050kHz @42m [/ 21250kHz@32m 10m dist

Total Field EZMNEC

Z EZNEC

a%"\
1 4

\@/ .25 MHz
Azimuth Plot Cursor Az 0.0 deq.

Elewation Angle 6.0 deg. Gain 16.57 dBi
Quter Ring 1657 dBi 0.0 dBmax

Slice Max Gain 16.57 dBi i@ Az Angle = 0.0 deg.
FrortBack 3344 dB

Bearmyvicth S0.8 dey. -3dB @ 3234 6, 254 dey.
Sidelobe Gain 102 dBi @@ Az Angle = 139.0 deq.
FrontiSidelohe 2677 dB
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Influence to higher band
7050kHz @37m / 21250kHz@32m 5m dist

Total Field EZMEC
= EfMEC
RRY
1955

- .25 MHz

\9/ n Azimuth Plot Cursor 8z 0.0 deg.

Elewation Angle 6.0 deg. Gain 15.5 cBi

Quter Ring 15.8 dBi 0.0 dBmax

Slice Max Gain 156 dBi @ Az Angle = 0.0 deqg.
FrortBack 2342 dB

Bearmyvicth SE.0 deg. -3dB @ 3320, 2810 degy.
Sidelobe Gain -¥.62 dBi (@ Az Angle = 150.0 deq.
FrontiSidelohe 2342 dB
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Influence to higher band
7050kHz @35m / 21250kHz@32m 3m dist

= EZMEC

Total Field

Azimuth Plot
Elewation Angle
Quter Ring

Slice Max Gain
FrortBack
Bearmyvicth
Sidelobe Gain
Frort/Sidelobhe

OH1TV

5.0 deg.
15.25 dBi

1525 dBi @ &z Angle = 0.0 deg.
2070 dA

596 deg., -3dB @ 3302, 298 degy.
-5.54 dBi @ Az Angle = 180.0 deg.
2079 dAE

Cursar Az
Gain

EZMNEC

2125 MHz

0.0 deqy.
15.25 dBi
0.0 dBmax
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Influence to higher band
7050kHz @34m / 21250kHz@32m 2m dist

= EZMEC

Total Field

Azimuth Plot
Elewation Angle
Quter Ring

Slice Max Gain
FrortBack
Bearmyvicth
Sidelobe Gain
Frort/Sidelobhe

OH1TV

5.0 deg.
14 59 dBi

14 B9 dBi @ &z Angle = 0.0 deg.
16.0dB

E4.8 deg., -3dB @ 327 B, 324 deg.
-1.31 dBi @ Az Angle = 180.0 deg.
16.0dB

Cursar Az
Gain

EZMNEC

2125 MHz

0.0 deqy.
14 63 dBi
0.0 dBmax
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Influence to lower band
3-el yagi 7050kHz@42m, no other antennas

Total Field EZMEC
= EZMEC
BN
—i
\/ - 7.05 MHz
Azimuth Plot Cursor &z 0.0 deg.
Elevation Angle 140 deg. Gain 13.5 dBi
Outer Ring 135 dBi 0.0 dBmaxx

Slice Max Gain 13.5 dBi @ Az Angle = 0.0 deg.
FrontBack 2537 dB

Bearmwvidth 632 deq. -3dB @ 3254, 31 6 deg.
Sidelobe Gain -11.87 dBi @ Az Angle = 1800 deg.
FrortiSidelobe 2537 dB
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Influence to lower band
7050kHz @42m / 21250kHz@40m 2m dist

27

Total Field

Azitnuth Plot
Eleration Angle
Outer Ring

Slice Max Gain
FrortBack
Bearmwvidth
Sidelobe Gain
Frort/Sidelobe

OH1TV

140 dey.
13.49 dBi

13.49 dBi i@ Az Angle = 0.0 deg.
2356 dB
B3.0 deg., -3dB @ 325.5, 31.5 deg.

-10.07 dBi @ Az Angle = 160.0 deg.

2356 dB

Cursor Az
Gain

EZMEC

7.05 MHZ

0.0 deg.
13.49 dBi
0.0 dBmaxx
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6. Mutual coupling of different bands
Conclusions:

* Lower band suffers very little, even when spacing is 0.05 lamda
« Higher band lose gain and F/B when lower band antenna is too
close
— With distances less than 0.5 lamda there is a risk for losing performance
— In the example of 20/40m 0.15 lamda was about the limit
— In the example of 15/40m 0.3 lamda was about the limit

« Every case should be studied separately, it is impossible to give
accurate guidance
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