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EZNEC Antenna Modeling

e Models and analyzes nearly any kind of antenna.

¢ Includes a model of the ground.

e Plots elevation and azimuth patterns.

e Shows feed point impedance, SWR, and current distributions.
e Describe antenna as a group of straight conductors.

e Add sources at the feed points and loads to simulate coils and traps.



EZNEC Antenna Modeling

e We’re going to start by modeling an 80-meter inverted vee.
e Then we’ll add two traps (called “Loads”) to create a 40-meter resonance.

e Next we’ll add two more “fan dipoles” for 17-meters and 12-meters.
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EZNEC Wire Table

Wire Create Edit Other

[7 CoordEntiyMode | Preserve Connections [V Show Wire Insulation

Wires
No. End1 End2 Diameter | Segs Insulation
X (i) Y (ft) Z (i) Conn % (ft) Y (ft) Z (ft) Conn (in) DielC | Thk [in)
1 0 -61.5 7 0 -0.25 235 W3E1 #14 101 |1 0
2 0 61.5 7 0 0.25 235 W3aE2 #14 101 |1 0
3 0 -0.25 235 WI1E2 0 0.25 235 W2E2 #14 1 1 0
kd
0.5 Feet
End 2 Wire 3 End 1
(0.25,23.5) (-0.25,23.5) Source Edit
/_e_\ Sources
_ No. Specified Pos. Actual Pos. Amplitude Phase | Type
Source=Feed Point Wire # | % From E1 | % From E1 | Seg | (V. A) (deg)
b1 €] 50 50 1 1 0 Y
¥
B 61.25 Feet N
- (0.25,235) _ue_(-0.25,235)
A End End 2
23.5 Feet

z

7 Feet
Y Y <

80-Meter Inverted Vee




EZNEC Wire Picture
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EZNEC Description

&9 Antenna Description
File Edit Search

EZNEC+ ver. 5.0

80 Meter Inverted Uee Dipole 374720912 12:15:57 PH

——————————————— ANTENNA DESCRIPTION —------——-—-——-

Frequency = 3.7 MHz
Wire Loss: Copper -- Resistivity = 1.74E-08 ohm-m, Rel. Perm. = 1

——————————————— WIRES --—————————————-
No. End 1 Coord. (ft) End 2 Coord. (ft) Dia (in) Segs
Conn. X Y 2 Conn. X Y 2
1 8, -61.5, 7 W3E1 8, -08.25, 23.5 My 101
2 8, 61.5, 7 W3E2 8, 0.25, 23.5 My 101
3 WE2 8, -8.25, 23.5 W2E2 e, 8.25, 23.5 #14 1
Total Segments: 203
—————————————— SOURCES -——--—--—————-
No. Specified Pos. Actual Pos. Amplitude Phase Type
Wire # % From E1 % From E1 Seg (u/n) (deg.)
1 3 50.00 50.00 1 1 [¢] U
No loads specified
No transmission lines specified
No transformers specified
No L Networks specified
Ground type is Real, MININEC-Type
--------------- MEDIA --—————————————
No. Cond. Diel. Const. Height R Coord.

(s/m) (ft) (ft)
1 8.005 13 [{] ¢}

Insulation
Diel € Thk(in)
1 5}

1 5}

1 [§]




EZNEC Antenna Modeling

&) EZNEC+ v.50 (o] @ [
File Edit Options Outputs Setups View Utilities Help
> 80 Meter Inverted Yee Dipole
File LAST.EZ
> | Frequency 3.7 MHz
Ant Notes Wavelenagth 265.83 1t
T > | Wires 3'Wires, 203 segments
SreDat > | Sources 1 Source
Lol > | Loads 0 Loads
FF Tab > | Trans Lines 0 Transmission Lines
N > | Transformers 0 Transformers
SwR > | L Networks 0L Networks
— > | Ground Type Real MININEC
View Ant | > | Ground Descrip 1 Medium (0.005, 13)
> | Wire Loss Copper
> | Units Feet
NEC-2 > | Plot Type Elevation
FF Plot | > | Azimuth Angle 0Dea.
> | Step Size 1 Dea.
> | Ref Level 0dBi
> | Alt SWR Z0 75 ohms
> | Desc Options
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80-Meter SWR Plot
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Edit View Options

B3 SWR Plot: 80 Meter Inverted Vee Dipole

File
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80-Meter Current Plot

3 View Antenna: 80 Meter Inverted Vee Dipole
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80-Meter Smith Chart Plot

33 SWR Plot: 80 Meter Inverted Vee Dipole
File Edit View Options

Lo/ o]

Z0 EZNEC+
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SWR 3.81 Z0 50 ohms
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80-Meter Azimuth Plotj

[ 2D Plot: FanDipoleWithTraps oo ===
File Edit View Options Reset
Total Field EZNEC+

Azimuth Plot CursorAz  270.0 deg.
Elevation Angle 20.0 deg. Gain -1.27 dBi
Outer Ring -1.27 dBi 0.0 dBmax
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Beamwidth ?
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80-Meter Elevation Plot

& 2D Plot: FanDipoleWithTraps o e =

File Edit View Options Reset
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B3 3D Plot: 80 Meter Inverted Vee Dipole
File Edit View Options Reset
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Add the 40-Meter Trap
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Model of the 40-Meter Trap

10.% uH /= Zn:}LC 0=

46.2pF T R =7.16 MHz ~ 200

2.4 Q

Laplace Transform of the circuit impedance s = jw = j2maf

CR+L)(Ve) R+ Ls
B R+LS+%S 1+ RCs+ LCs"

~ 24+1.07x107s
T 1+1.11x10"%s+493x107'0 s>

Model for the 40-Meter Trap



Changes for the 40-Meter Trap

-

3 Wires [r|=E &]
Wire Create Edit Other
[7 CoordEntiyMode | Preserve Connections IV Show Wire Insulation
Wires
No. End1 End 2 Diameter | Seas Insulation
X [ft) Y [ft) Z [ft) Conn X (f) Y (ft) Z (f) Conn (in) Diel C | Thk (in]
P |1 1] -51.96 7 0 -0.25 235 W3E1 #14 101 |1 0
2 0 51.96 7 0 0.25 235 W3E2 #14 101 |1 0
3 0 -0.25 235 W1E2 0 0.25 235 W2E2 #14 1 1 0
¥
3 Loads (Laplace) [o||®@ ]| =]
Load Edit Other
Loads
Specified| Act Pos
No. |Wire # Seq 0 Num 1 Num 2 Num 3 Num 4 Num 5 Num Ext Conn
% FromE1 | %2 FromE1 | 0 Den 1 Den 2Den 3Den 4 Den 5Den
I 41 2.4 0.0000107 0 0 0 0 Ser ]
40 40.099 1 1.1088E-10 4.93E-16 0 0 0
2 2 41 2.4 0.0000107 0 0 0 0 Ser ]
40 40.099 1 1.1088E-10 4.93E-16 0 0 0
. |

24+1.07x107s

Z —
1+1.11x10"%s+4.93x 107>



80/40-Meter Dipol

e Description

&9 Antenna Description
File Edit Search

(o))

806/40 Meter Trap Dipole

Frequency = 7.16 MHz

No transmission lines specified
No transformers specified
No L Networks specified

Ground type is Real, MININEC-Type

——————————————— HEDIA

No. Cond. Diel. Const. Height
(S/m) (ft)

1 08.065 13 ¢}

| EZNEC+ ver. 5.8

37472012 11:55:12 AW

Wire Loss: Copper -- Resistivity = 1.74E-08 ohm-m, Rel. Perm. = 1

——————————————— WIRES - ———————-——————
No. End 1 Coord. (ft) End 2 Coord. (ft) Dia
Conn. X Y P4 Conn. X 4 P4
1 8, -51.96, 7 W3E1 8, -8.25, 23.5
2 8, 51.96, 7 W3E2 e, 8.25, 23.5
3 \HE2 8, -8.25, 23.5 W2E2 e, 8.25, 23.5
Total Segments: 283
—————————————— SOURCES --———--———————
No. Specified Pos. Actual Pos. Amplitude Phase Type
Wire # % From E1 % From E1 Seg (u/n) (deg.)
1 3 50.00 50.00 1 1 [§] U
—————————————— LOADS (Laplace Type) —-————-————————-
Specified Act Pos
No. Wire # Seg 8 Num 1 Num 2 Num 3 Num 4 Num
% From E1 % From E1 8 Den 1 Den 2 Den 3 Den 4 Den
1 1 11 2.4 1.078E-5 @ 5} 5}
49.00 48.10 1 1.11E-18 4.93E-16 @ [§]
2 2 Lyl 2.4 1.076E-5 0 [§] [§]
49.00 48.180 1 1.11E-18 4.93E-16 O [§]

R Coord.
(ft)
5]

(in) Segs

101
161
1

5 Num
5 Den

Diel € Thk{in)
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80-Meter SWR
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5. SWR Plot: 80/40 Meter Trap Dipole
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40-Meter SWR

[ ][ E ]

5 SWR Plot: 80/40 Meter Trap Dipole
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Current Plots

3. View Antenna: 80/40 Meter Trap Dipole
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Azimuth Plots

[3 2D Plot: 80 Meter Inverted Vee Dipole
File Edit View Options Reset
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[3 2D Plot: FanDipoleWithTraps
File Edit View Options Reset
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Elevation Plots

£ 2D Plot: 80 Meter Inverted Vee Dipole
File Edit View Options Reset
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| EZNEC+ ver. 5.8

FanDipoleWithTraps 472372012 1:35:42 PH

Frequency = 18.1 MHz
Wire Loss: Copper -- Resistivity = 1.74E-08 ohm-m, Rel. Perm. = 1

WIRES

No. End 1 Coord. (ft) End 2 Coord. (ft) Dia (in) Segs Insulation

Conn. X v 2 Conn. X Y 2 Diel € Thk({in)
1 8, -51.96, 7 W3E1 8, -8.25, 23.5 #a 101 1 ]
2 8, 51.96, 7 W3E2 e, 8.25, 23.5 #14 101 1 [§]
3 WHE2 8, -90.25, 23.5 W2E2 e, 8.25, 23.5 #a 1 1 ]
4 WSE2 8, -8.25, 23.25 W6E2 8, 8.25, 23.25 #a 1 1 (]
5 8, -12.83, 19.17 W4E1 8, -6.25, 23.25 #14 33 1 [§]
6 0, 12.83, 19.17 W4E2 e, 8.25, 23.25 #1433 1 ]
7 WSE2 8, -90.25, 23 W9E2 8, 8.25, 23 #a 1 1 ]
8 8, -9.31, 19.97 W7E1 8, -06.25, 23 #14 33 1 [§]
9 e, 9.31, 19.97 W7E2 e, 8.25, 23 #1433 1 ]
Total Segments: 337

—————————————— SOURCES —-—-—-———————-

No. Specified Pos. Actual Pos. Amplitude Phase Type

Wire # % From E1 % From E1 Seg (u/R) (deg.)
1 3 50.00 50.00 1 1 [§] U

—————————————— LOADS (Laplace Type) ----—------—--——-

Specified Act Pos

No. Wire # Seg 8 Num 1 Num 2 Num 3 Num 4 Num 5 Num
% From E1 % From E1 8 Den 1 Den 2 Den 3 Den 4 Den 5 Den

1 1 41 2.4 1.878E-5 0O ] (] (]

49.080 49.18 1 1.11E-180 4.93E-16 O [§] (5]
2 2 L 2.4 1.876E-5 8 [§] [§] [§]

40.00 48.10 1 1.11E-18 4.93E-16 © (] (]

-------- TRANSMISSION LINES ---——————-

No. End 1 Specified Pos End 1 Act End 2 Specified Pos End 2 Act Length 20 UF Loss Loss Freq Reu/Norm

Wire # % From E1 % From E1 Wire # % From E1 % From E1 (ft) (ohms) (dB/100 ft) (MHZ)
1 3 50.00 50.00 4 50.00 50.00 Actual dist 50 1 5] 8 N
2 4 50.00 508.00 7 50.00 506.080 Actual dist 50 1 [S] [§] N

No transformers specified
No L Networks specified

Ground type is Real, MININEC-Type

MEDIA
No. Cond. Diel. Const. Height R Coord.
(S/m) (ft) (ft)

1 8.065 13 [¢] ¢}
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Azimuth Plots

3 2D Plot: FanDipoleWithTraps
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5 2D Plot: FanDipoleWithTraps
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File Edit View Options Reset File Edit View Options Reset
Total Field 0dB EZNEC+ Total Field 0dB EZNEC+
o N l‘. ! . s hO N
: i i i : [ : P e } i
. ! ' ; ] ! ! J . j } C ;
Azimuth Plot CursorAz 0.0 deg. Azimuth Plot CursorAz 0.0 deg.
Elevation Angle 20.0 deg. Gain 3.91dBi Elevation Angle 20.0 deg. Gain 7.09 dBi
Outer Ring 3.91dBi 0.0 dBmax Outer Ring 7.09 dBi 0.0 dBmax
Slice Max Gain  3.91 dBi @ Az Angle = 0.0 deg. Slice Max Gain  7.09 dBi @ Az Angle = 0.0 deg.
Front/Side 11.74 dB Front/Side 14.94 dB
Beamwidth 75.6 deg.; -3dB @ 322.2, 37.8 deg. Beamwidth 78.0 deg.; -3dB @ 321.0, 39.0 deg.
Sidelobe Gain  3.91 dBi @ Az Angle = 180.0 deg. Sidelobe Gain  7.09 dBi @ Az Angle = 180.0 deg.
Front/Sidelobe 0.0 dB Front/Sidelobe 0.0 dB
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Elevation Plots

3 2D Plot: FanDipoleWithTraps
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Final Design
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