ANTENNA MODELING
WITH MMANA

Fred Cunningham K1FC




REASONS FOR MODELING

* Better understanding of antenna systems

* Means for testing new ideas
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Popular modeling programs

* Easynec 4+ A commercial program based on
NEC2.

* Multinec A commercial Excel spreadsheet for
use with Eznec. Allows for optimization.

* NEC-WIN PLUS Another commercial program
based on NEC2

* MMANA and NEC2-MMANA Free programs
based on MinINEC and NEC2 respectively.

* There are other programs available %0/13/11




National Electromagnetic Code

* Nec2 is the workhorse program originally
developed for mainframes but now runs on
PCs.

* MinINEC was developed for the PC. It has
fewer features and doesn’t handle closely
spaced wires.

* NEC4 requires special licensing and costs alot
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Main features of MMANA and
NEC2-MMANA

* FREE

* MMANA has built in optimization, feed line
calculations, matching networks, inductor
design. Plotting of various results like SWR and
Z across a band and 2D plots of gain.

* NEC2-MMANA improves accuracy, allows for
insulation on wires, allows viewing of the NEC2

input cards and the NEC2 output files.
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DEMONSTRATION
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InF

Freg MHz 29

Freg 35 MHZ Source # 1

SR 31 0 50 ohms
I 17.02 -j11.09 ohims

Refl Coeff 05121 at -152.01 deg.

35 Freq MHz 29
Freq 1815 MHz Source # 1
SR 124 Zn a0 ohms
z 2072 -j 1099 chms

Refl Coeft 01087 at -50.02 deg.

IMF

Freq MHz 29

Freq 35 MHz Source # 1

SR S87 Zn a0 ohms
z 1185 - 30,65 chms

Fefl Coeff  0.709 at -114.85 deq.

*Standard G5RV 10
feet and 30 foot
matching section

*G5RYV fed with
37.75 feet of 400
Ohm line.

*G5RYV fed with
35.7foot 300 Ohm .
9 VI matching
sectioh?”/13/11




*94 foot fed with
40.25 feet 400
Ohm.

*88 foot fed with
43.2 feet 400 Ohm.
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AT
Ga :6.61(dBi) = 0dB (Hori Pol)
F/B :0.00(dB) Rear:Az.120 dg El.60dg
Freq:3.800(MHz)

Z :32.1674465.361

SWR :136.84 (50.0) 29.89(6000m)
Elev:25.8dg(Real GND :20.0mH)

Ga :7.39(dBi) = 0dB (Hori Pal)
F/B :0.00(dB) Rear:Az.120 dg El 60dg
Freq:7.100{MHz)

Z 274 A72+740.750

SWR :45.63 (50.0) 5.80(6000m)
Elev:14.2dg(Real GND :20.0mH)

*80 meters

TR A N
Ga :9.35(dBi) = 0dB (Hori Pol)
F/B :0.00{dB) Rear:Az.120 dg El.60dg
Freq:14.200(MHz)

Z :102.936-j411.025

SWR :35.34 (50.0) 8.62(6000m)
Elev:7.3dg(Real GND :20.0mH])

Ga :9.26(dBi) = 0dB (Hori Pol)
F{B :-17.94(dB) Rear:Az.120 dg E|.60dg
Freq:18.100(MHz)

Z :552.0954j1005.97

SWR :47.77(50.0) 4.86(6000m)
Elev:5.7dg(Real GND :20.0mH)
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‘LADDER LINE

Relatively low cost about $.20/ft

_ight weight

_ow |loss when dry

*‘Must be kept away from metal etc

*Very high loss when wet...should be
waxed if water stops beading

*Balun for coax feed

10/13/11
10



Line Parameters i S0 MHz
Line Dry Line Wei
Vi
P0.2%

91.7%

Mo Change Mo Change Ho Chatnge Mo Change
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Close

* Modeling shows what are the facts and
what are the myths on the subject of the
G5RYV types of antennas

* The most important factors concerning
antenna performance are location,
location, and location.

* Don’t be fooled by a low SWR reading
into thinking that you have an efficient
antenna system %(2)/13/11
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