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: Live EZNEC Demo

_-EZNEC demo Versmn 1S free download

-Segment imit =22 — really a complex1ty 11m1t
- -You can do a lot Wlth 22 segments
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40m d1pole at 3()’
1 wire with source at 50%

~ free space, in meters -

468/f = total length near ground; free space = longer
elevation vs azimuth

20 degrees elevation vs stralght up-

Real ground — Resonance moves down

Radlatlon mostly straight up if near ground

Move herght up 15m (~75 ) => Gain at 20° goes up ~8dB!

For DX use, a 40 tower = 37» at 40m
L6\ at 20m

- _ 1.21 at 10m.
A dlpole really needs to be up =23
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40m Vertrcal

1 wire with source at 0% (bottom at ground)
~ free space —hardly radiates
For DX work using Perfect Ground
- No vertical radiation and .
* Gain= 5.1dBi at horlzon 4.3dBi at 20°.
- Best 1mplementatron very many radrals

For Real ground
- Still no vertical radlatlon and
- But max gain at 26° = —.O9dB1__

'So How Do You Get Those 5.91dB Back
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Gett_ing Those 5.91dB Bé¢k-_(perfec’t-ground) " -

-Make the 4 radials 10x longer => lose 2.3dB
- -Make radials 0.1x (shorter) => Gain=-0.84dBi
-Use 8 radials instead of 4 => Gain=0.06dB1

-Over very salty water, 1S/m=> Gain=4.35dB1
 -No-Loss wire => Gam— 4, 42dB1 |

Advantage of a Vertlcal
-For DX, no radiation d1rectly up.

-At 20" elevation, similar gain to a
~ low dipole (.06 vs .72 dBi).
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NUMBEERS ON MAP REPRESENT ESTIMATED EFFECTIVE
GROUND CONDUCTIVITY |N MILLIMHOS PER METER

CONDUCTIVITY OF SEAWATER 15 NOT SHOWN ON MAP BUT IS
ASSUMED TO BE 3000 MILLIMHOS PER METER

e 0 o _im o
— —
DALl wn Moils

ESTIMATED EFFECTIVE

GROUND GONDUCGTIVITY
IN THE UNITED STATES

February 1959




8 radlals at-5() long, 6’ up
_2' B Wires

[~ Coord Entry Mode [~ Preserve Connections V' Shaw Wire Inzulation

Wires
Mo, End1 End 2 Diamneter Inzulation
Y () Z [ Y () Z [f) [in) DielC | Thk (in)
a 7B #14
58 B #14
50 #14
a #14
1] #14
-50 14
0 N
35 #14
35 #14
-35 #14
35 #14

RN

AHEE FRER S Pt R e BlLhes e In'thls case 1tpays to
3 2D Plot: Vertical over real ground I3 SWR Plot: Vertical over real ground

File Edit View Options Reset File Edit View Options : ConneCt a ere to ground
| Total Field EZNEC+ ?‘D— e —E e : i

+ 50 chms T T e S T i

Alt[40
o ohms)

[
¥

1 =
==

Source #

i ‘ | Max Gam—l 46dB1::'
185 Mz 1 3 i 5 Avg Ga1n—-3 3OdB1

Elevation Plot Cursor Elev  25.0 deg.

Azimuth Angle 0.0 deg. Gain 1.48 dBi . Freq MHz 1.95
Outer Ring 1.46 dBi 0.0 dBmax
1.83 MHz Source # 1
Slice Max Gain  1.48 dBi @ Elev Angle = 25.0 deg. 1.9 0 50 ohms
Beamwidth 48.5 deg.; -3dB @ 7.3, 55.8 deg. z 26.34 at 3.04 deg.
Sidelobe Gain  1.46 dBi @ Elev Angle = 155.0 deg. =26.31 +]1.3% ochms
Front/Sidelobe 0.0 dB ReflCoeff 0.311 at 175.57 deq.
=-0.31+]0.024

Retloss 10.1dB

Y




B3 2D Plot: 80m delta loop kBki

Total Field

3.75 MHz

Agzimuth Plot Cursor Az 358.0 deg.
Elevation Angle 20.0 deg. Gain 1.5 dBi
Outer Ring 1.5 dBi 0.0 dBmax

TR

Slice Max Gain 1.5 dBi @ Az Angle = 358.0 deg.
Front/Side 4.93 dB

Beamwidth 104.2 deg.; -3dB @ 305.7, 49.9 deg.
Sidelobe Gain 1.5 dBi@ Az Angle = 181.0 deg.
Front/Sidelobe 0.0 dB

B3 2D Plot: 80m delta loop k8ki (] 3 |elta loop kBki
File Edit View Options Reset Dptions

Total Field EZNEC+ |

‘Max Gain=1.5dB

‘Avg Gain=-5.66dB
 RDF=7.16dB
F/S=493dB

3.75 MHz

Elevation Plot Cursor Elev  22.0 deg.
Agzimuth Angle 0.0 deg. Gain 1.55 dBi X Freg MHz
Outer Ring 1.55 dBi 0.0 dBmax

e Feedpoint location

Slice Max Gain  1.55 dBi @ Elev Angle = 22.0 deg. - g
Beamwidth 39.2 deg.,-3dB @ 7.7, 46.9 deg. il 135.6 at -74 48 deg. " T oty Bl
Sidelobe Gain  1.55 dBi @ Elev Angle = 157.0 deg. =36.34 -j130.7 chms I I t 1
Front/Sidelobe 0.0 dB Refl Coeff 0.8389 at-39.42 deg. H ls C 5 ].C a
=05481-j0.5327 ITT o
Retloss 15dB

I

z 50 ohms




B3 20 Plot: 203QUAD.EZ, Fig 2

File Edit View Options Reset
Total Field

14.2 MHz

Azimuth Plot CurzsorAz  201.0 deg.
Elevation Angle 20.0 deg. Gain -10.16 dBi
Cuter Ring 12,66 dBi -22.82 dBmax

‘...

£ 2D Plot: 203QUAD.EZ, Fig 2 O X - £ TTITE Slice Max Gain 1265 dBi @ Az Angle = 0.0 deg.
K il Front/Back 23.18dB
=1 h Beamwidth §7.8 deg.; -3dB @ 326.1, 33.9 deg.
Total Field EZNEC+ Sidelobe Gain  -10.03 dBi @ Az Angle = 151.0 deg.
- L | Front/Sidelobe 2269 dB

File Edit View Options Reset

3 SWR Plot: 203QUAD.EZ, Fig 2

AN AT Lﬂ - || Avg Gain=-1. IédB
R Max Galn it 12 7dB1
| e | F/B=23.19dB
14.2 MHz 1 ; ;
oot | RDF=13, 86dB

Y

Azimuth Angle Gain -99.99 dBi
Outer Ring 12.7 dBi -59.99 dBmax

Slice Max Gain  12.7 dBi @ Elev Angle = 21.0 deg.
Beamwidth 248 deq.; -3dB @ 10.3, 35.1 deqg. ¥
Sidelobe Gain  -5.03 dBi @ Elev Angle = 72.0 deg. 1415 WHz Source# 1
Front/Sidelobe  17.73 d8 SR . 2 50 ohms
=59.18-7.483 ohms.
Refl Coeff 0.1083 at -35.31 deg
= 0.08835 -] 0.06257
Retloss 19308

Freq MHz
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Log Perlodlc 40‘-_’

Real Ground

Z

B4 20 Plot: 17-10m Log Per - ARRL Ant Book O X

File Edit View Options Reset

Total Field EZNEC+

0dB

21 MHz

Elevation Plot
Azimuth Angle
Outer Ring

Slice Max Gain
Beamwidth
Sidelobe Gain
Front/Sidelobe

Curzor Elev  16.0 deg.
0.0 deg. Gain .04 dBi
8.04 dBi 0.0 dBmax

8.04 dBi @ Elev Angle = 16.0 deg.
17.3 deg.; -3dB @ 7.9, 25.2 deg.
5.56 dBi @ Elev Angle = 57.0 deq.
2.48dB

[3 2D Plot: 17-10m Log Per - ARRL Ant Book
File Edit VYiew Options Reset

| Total Field

21 MHz

Azimuth Plot
Elevation Angle
COuter Ring

Slice Max Gain
Front/Back
Beamwidth
Sidelobe Gain
Front/Sidelobe

Curzor Az 152.0 deg.
15.0 deg. Gain -0.66 dBi
7.96 dBi -3.62 dBmax

7.96 dBi @ Az Angle = 0.0 deg.
7.93dB

73.1 deg.; -3dB @ 323.4, 36.5 deg.
0.03 dBi @ Az Angle = 180.0 deg.
7.93dB

EER R EEE]

'Avg Gain=-3. 04dB_
'RDF=11.00dB

Freq MHz

z

Refl Coeff

Ret Loss

1801 at-19.79 deg.
=169.4 - |60.98 ohms
0.5888 at -11.52 deg.
=0.577 -j0.1175
4.6dB

Source# 1
Z0 50 ohms
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Shared Apex Array SAL30

B3 2D Plot: Model written by Mark, KB7GF f

| File Edit View Options Reset

Total Field

1.8 MHz

[3 Wires
Wire Create Edit
[~ Coord Entiy Mode

Other

I~ Preserve Connections

¥ Show Wwire Insulation

Wires

End1

End2

Diameter

Segs

Insulation

% ()

Y [H) Z ()

Cann

% ()

) Z f

(in)

Diiel C

Thk fin]

[5.1867

3.70833

WZET

0.1EEEE7

370833

0.073

e:]

0

25,1667

3.70833

WIET

0.1EEEE7

0.073

]

(0166667

33375

WiZE2

0.1EEEE7

3.70833

0.079

e

Azimuth Plot Cursor Az 173.0 deg.
Elevation Angle 20.0 deg. Gain -41.09 dBi
Outer Ring -15.93 dBi -25.15 dBmax

Slice Max Gain  -15.93 dBi @ Az Angle = 0.0 deqg.
Front/Back 25.1dB

Beamwidth 95.4 deg.; -3dB @ 311.8, 48.2 deqg.
Sidelobe Gain  -41.03 dBi @ Az Angle = 120.0 deg.
Front/Sidelobe 25.1 dB

0.1BREET

370833

WEE2

261667

370833

0073

o]

261667

370833

WE2

01ERERT

v
0
1] 33370
0
]
i

33375

0073

o]

01BREET

i] 33375

WBE2

01EREET

i 370833

0078

]

25,1667 3.70833

WEET

0

0166667 | 3.70833

0.079

]

25,1667 3.70833

WTET

0166667 33375

0.079

]

0.1EEEET  [33.375

WEEZ

01BEEEY | 3.70833

0.073

e:]

-0.TEEEET | 3.70833

WIZ2E2

-25.1667 370833

0.073

]

-25.1667 | 370833

Wwi0E2

-0.1666E7 | 33.375

0.079

e

- -

01BEEET 33375

W1E2

a
i}
o
0
i}

O1BRERY | 370833

0073

o]

*

[ Sources

Source Edit

a

x

Sources

Specified Pos.

Actual Pos,

Amplitude

“wiire #

% From E1

% From E1

Seq

[, &)

f

44.97

44.8718

12

0.707107

F]

5513

551282

2

0.707107

'-'Méiidéin; -15.93dBi
Avg Ga1n=-24 67dB;.




B 20 Plot: k3ay loop

'_: File Edit View Options Reset
| * Total Field

Z

\-’ertlcal Pal

1.84 MHz

Azimuth Plot Cursor Az 161.0 deqg.
Elevation Angle 20.0 deg. Gain -32.22 dBi
Outer Ring -25.76 dBi -5.47 dBmax

Slice Max Gain  -25.76 dBi @ Az Angle = 45.0 deg.
Front/Back 12.07 dB

Beamwidth 158.2 deg.; -3dB @ 325.9, 124.1 deg.
Sidelobe Gain < -100 dBi

Front/Sidelobe = 100 dB

5 Wires
Wire Create Edit Other

I_ Coord Entry Mode [~ Preserve Connections ¥ Show “Wire Insulation MaX Galn: _25 76dB1

Wires

MNa. _ End1 End2 Diameter Inzulation AVg Galn—-——3 2_ 9 8dB

) Z ft) Corn YR Z ft) [in] DiglC | Thk [in]

i 0g WAEZ? ] 105 5 2 g RDF—‘ 7 22 dB

10.5 ] WIE2 a 25
T — o ——T 2 F/B 12 07dB

1} Ground 1} 0.6 2




3 2D Plot: 160 TX 4 square

File Edit View QOptions Reset

Total Field EZNEC+

1.85 MHz

Elevation Plot
Azimuth Angle
Outer Ring

Slice Max Gain
Beamwidth

Sidelobe Gain
FrontiSidelobe

Cursor Elev  135.0 deg.
0.0 deg. Gain -11.22 dBi
4.42 dBi -15.64 dBmax

4.42 dBi @ Elev Angle = 22.0 deg.
41.9 deg., -3dB @ 6.9, 43.8 deg.
-9.6 dBi @ Elev Angle = 121.0 deq.
14.02 dB

.| File  Edit
.| Total Field

Outer Ring

53 Wires
Wire Create Edit Other

[~ Coord Entry Mode [~ Prese

Front/Sidel

B3 20 Plot 160 TX 4 square

Yiew Options

Azimuth Plot
Elevation Angle

Slice Max Gain
Front/Back
Beamwidth
Sidelobe Gain

obe

23.0 deg.
6.83 dBi

6.83 dBi @ Az Angle = 45.0 deg.

2426 dB

99.5 deg.; -3dB @ 355.1, 94.9 deg.

_17.43 dBi @ Az Angle
24.26 dB

=225.0 deg.

Cursor Az
Gain

EZ|

NEC Demo

1.85 MHz

183.0 deg.
-16.31 dBi
-23.13 dBmax

Wires

Mo

End1

End 2

Diameter

| nsuilation

H () (1]

Z [ft]

Cani

¥ (i) ()

Z [f]

fir)

Diel C

Thik [in]

1] 1]

0

Ground |0 0

126.574

5.7973

1]

1] 133.029

Ground |0 133.029

126.574

5.7973

133.029 1]

Ground  |133.029 0

126.574

5.7973

133.023 133.023

1]
1]
0

Ground | 133.023 133.029

126.574

5.7973

i
i
1]

B Sources

Source Edit

Sources

Mo. Specified Pos.

Actual Pos.

Amplitude

‘ire # | 3% From E1

% FromE1 | Seg

[, &)

1

f
2
3
4

7
1
1
1

Avg Ga1n¥ -3 67dB
RDF*— 10. 50dB-..=




1000__ Beverage at 10> S e

EZNEC+ [ Totiriia

1.85 MHz

Azimuth Plot Cursor Az 211.0 deg.
Elevation Angle 20.0 deg. Gain -23.74 dBi
Outer Ring -6.45 dBi -17.25 dBmax

I

Slice Max Gain  -5.45 dBi @ Az Angle = 30.0 deg.
Front/Back 31.34 dB

Beamwidth 62.4 deg.; -3dB @ 58.8, 121.2 deg.
Sidelobe Gain  -18.85 dBi @ Az Angle = 166.0 deg.
Front/Sidelobe 12.4dB

¥

[54. 2D Plot: 1000 ft Beverage [m| *

File Edit View Options Reset

Total Field EZNEC+

185MHz | s e St L F
Elevation Plot Cursor Elev  20.0 deg. 1 - 1 .. ] | . = AVg Galn i = 1 8 78dB
Azimuth Angle 0.0 deg. Gain -29.39 dBi - T e -
Quter Ring -22.59 dBi -6.8 dBmax

Slice Max Gain 2259 dBi @ Elev Angle = 90.0 deg. REGTEEAE SxigRsc L S i) =i RDF 12 33dB

Beamwidth 100.6 deg.; -3dB @ 39.7, 140.3 deg.
Sidelobe Gain = -100 dBi
Front/Sidelobe = 100 dB

£ -
- -
-
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50’ up, _legs 50’ and 83”

Carohna Wmdom (OCFD)

3 2D Plot: Carclina Windom 50' high O X

File Edit View Options Reset

* Total Field

EZNEC+

Horizontal Po

14.15 MHz

Elgvation Plot
Azimuth Angle
Outer Ring

Slice Max Gain
Beamwidth
Sidelobe Gain
Front/Sidelobe

Cursor Elev  20.0 deg.
0.0 deg Gain -175dBi
-1.71 dBi -0.04 dBmax

-1.71 dBi @ Elev Angle = 19.0 deg.
227 deg;-3dB @ 8.4, 31.1deg
-1.71 dBi @ Elev Angle = 161.0 deg
0.0dB

.

3 2D Plot: Carolina Windom 30 high

File Edit View Options Reset

File  Edit

33 SWR Plot: Carclina Windem 50' high

View Options

~ Al (300

ohms]

20
50 ohms
& B3

ohms] i

Eile Edit View

3 SWR Plot: Carolina Windom 50° high

Options

INF

* Total Field

Verlcal Pal_

14.15 MHz

1 =
[==]

Source #

Freg MHz

286MHz
8.98
F4 4487 at -5.52 deg
= 4446 -] 42 94 ohms
Refl Coeff 0.7995 at-1.25deg.
=0.7983-j0.01742

RetLoss 18dB

Source # 1

Z0

50 ohms.

1=
=

Source #

Azimuth Plot Cursor Az
Elevation Angle 5.0 deg Gain
Quter Ring 1.17 dBi

Slice Max Gain  1.17 dBi @ Az Angle = 54.0 deg
FrontBack 1.76 4B

B i 296 deq.; -3dB @ 41.7, 71.3 deg
Sidelobe Gain  1.17 dBi @ Az Angle = 125.0 deg

Fr 0.0dB

166.0 deg.
-0.05 dBi
-1.22 dBmax

Freq MHz 30

286 MHz Source # 1
SWR 1.51 Z0 300 chms
z 448.7 at -5.52 deg,

=444,5-)42.94 chms
Refl Coeff 0.2022 at-13.24 deg.

=0.1969-]0.04631

Retloss 13.9dB

Max Gain= 1. 17&1:3{:'
Avg Gain=-1. 76dB

RDF_= D5 93dB




80m Dipole at 65

Z + | Total Fieia File Edit View Options Reset

Total Field

37 MHz 37 MHz

“Azimuth Plot CursorAz  147.0 deg. e CorsorAz 1650053
Elevation Angle 20.0 deg. Gain -0.31dBi Elevation Angle 50,0 deg Gain £.06 dBi

OuierRing 151 dBi -181 dBmax OuterRing 814 dBi 0,08 dBmax

Slice Wax Gain 151 dBi @ Az Angle = 0.0 deg.
Fronyside 1026 08

Beamwidth 852 deg.; -3dB @ 317.4, 426 dea.
Sidelobe Gain 151 dBi @ Az Angle = 130.0 deg.
FroniSidelobe 0.0 9B

Siice Max Gain  6.14 dBi @ Az Angle = 0.0 deg.
FrontiSide 20748

Beamwidth 7

Sidelobe Gain  6.14 dBi @Az Angle = 180.0 deg.
Front/Sidelobe 0.0 48

TR

15 deg =elévati0n i 60 deg elevation i
Max Gain= - 6dB1 - Max Gain= 6. 14dB1
F/S 10. 83dB ] :': . F/S= 207dB

5 2D Plot: Dipole in free space O X

File Edit ¥iew Options Reset

Total Field EZNEC+

Avg Gain= - 99dB
RDF 6. 14--99 713dB

3.7 MHz

Elevation Plot Cursor Elev  64.0 deg. Freq MHz
Azimuth Angle 0.0 deg. Gain 6.16 dBi )
QOuter Ring 6.15 dBi 0.0 dBmax

AmmrrrTa

3.5 MHz Source # 1
Slice Max Gain 616 dBi @ Elev Angle = 64 0 deg 244 Z0 50 chms
Beamwidth 1285 deg ; -3dB @ 25.7, 154.2 deg z 89.53 at-34.45 deg.
Sidelobe Gain .16 dBi @ Elev Angle = 116.0 deg. =73.83-50.64 ohms
Front/Sidelobe 0.0 dB Refl Coeff 0.4184 at -42.56 deqg.
=0.2082-j0.2829
Retloss 7.64dB




ek 40m Vertical (57 tall)

S short radials (6°)

l C\Ham\RigExpert\aa2ma_20m_2:ssx -SimSmith 16.9 ai by AEGTV- Java:1.8.0.102

SimSmith file savelmages captures view help notes

view:
© L= C1f* Lif« G

RN,

R=1422K R - 07448 R=1.490 SWR=1275
= unax X=-B6.88 X=84  [=0084-62
<W15.3m < 30.9m
w\ ammzm \/r EEIMBE ~w 21 66,0.1435

1 [ tizekforms [ Aeigviz
[2 400Kjohms 20 [ sz
[mzetstn]file @MH: @MH! quZn v

Pit

[Piots_|

oo |

oo rumpris__trom

Tesiz_srotsTn

showing

E

I3 2D Plot: Elevated radial systern m} x

File Edit View Options Reset

* Total Field EZNEC+

Horizontal Po

Max Gain =- 4dB1
Avg Gain= -6. 20dB
715MHz | ] RDF— 5.8dB

Elevation Plot Cursor Elev  19.0 deg. Freq MHz
Azimuth Angle 0.0 deg Gain -0.43 dBi

Outer Ring -0.4 dBi -0.03 dBmax Freg 7.15 MHz Source # 1

Slice Max Gain  -0.4 dBi @ Elev Angle = 20.0 deg SWR 3.28 20 50 ohms
Beamwidth 336 deg., -3dB @ 7.6, 41.2 deg. Z 158.2 at-13.71 deg.
Sidelobe Gain -0 4 dBi @ Elev Angle = 159.0 deg =1533.7-]37.51 chms
Front'Sidelobe 0.0 dB Refl Coeff 0.5325 at-5.45 deg.
= 0.5252 - | 0.08741
Retloss 5.5dB

.:'. .
-
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