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Live EZNEC Demo

-EZNEC demo version is free download.
-Segment limit = 22 – really a complexity limit.
-You can do a lot with 22 segments.
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40m dipole at 30’
  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 straight up
Real ground – Resonance moves down.

Radiation mostly straight up if near ground

        Move height up 15m (~75’) =>  Gain at 20o goes up ~8dB!

For DX use, a 40’ tower =.3λ at 40m
                     .6λ at 20m

                                          1.2λ at 10m
A dipole really needs to be up > ½ λ
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40m Vertical
-     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 horizon; 4.3dBi at 20o.
- Best implementation = very many radials.

-    For Real ground
- Still no vertical radiation and
- But max gain at 26o = -.09dBi

So How Do You Get Those 5.91dB Back



5

Getting Those 5.91dB Back (perfect 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= 0.06dBi
-Over very salty water, 1S/m=> Gain= 4.35dBi
-No-Loss wire => Gain= 4.42dBi

Advantage of a Vertical:
-For DX, no radiation directly up.
-At 20o elevation, similar gain to a 

low dipole (.06 vs .72 dBi).
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Real Ground in EZNEC
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160m Inverted L (76’/58’)
8 radials at 50’long, 6’ up

Max Gain=1.46dBi
Avg Gain=-3.30dBi
RDF=4.76dB

In this case it pays to 
connect a wire to ground.
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80m Delta Loop at 55’

Max Gain= 1.5dB
Avg Gain= -5.66dB
RDF= 7.16dB
F/S= 4.93dB

Feedpoint location
is critical
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20m Quad – 40’
Real ground

Avg Gain = -1.16dB
Max Gain = 12.7dBi
F/B=23.19dB
RDF=13.86dB
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Log Periodic-40’
Real Ground

Max Gain=7.96dBi
Avg Gain=-3.04dB
RDF=11.00dB
F/B=7.93dB
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Shared Apex Array SAL30

Max Gain= -15.93dBi
Avg Gain=-24.67dB
RDF= 8.74dB
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K9AY 160m

Max Gain= -25.76dBi
Avg Gain=-32.98dB
RDF= 7.22 dB
F/B=12.07dB
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Max Gain= 6.83dBi
Avg Gain= -3.67dB
RDF= 10.50dB

160m 4-Square
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1000’ Beverage at 10’

Max Gain= -6.45dBi
Avg Gain = -18.78dB
RDF= 12.33dB
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Carolina Windom (OCFD)
50’ up, legs 50’ and 83’

Max Gain= 1.17dBi
Avg Gain= -1.76dB
RDF= 2.93dB
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80m Dipole at 65’

Max Gain= 6.14dBi
Avg Gain= -.99dB
RDF=6.14 - -.99 = 7.13dB

15 deg elevation              60 deg elevation
Max Gain= -.6dBi           Max Gain= 6.14dBi
F/S=10.83dB                    F/S=2.07dB
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40m Vertical (57’ tall)
Very short radials (6’)

Max Gain =-.4dBi
Avg Gain= -6.20dB
RDF= 5.8dB
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