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Introduction

------------

Once upon a time when you dreamed about an antenna you had to actually build it and hang it in the sky to find out anything about it.

With MMANA you can construct antennas on your home computer and see precisely how they perform. What can MMANA tell you about your antenna?

· Exact resonant frequency.

· Radiation resistance at the antenna feed point.

· SWR for a range of frequencies across the band.

· Precise length and thickness of wire or aluminium tubing required.

· What the radiation pattern looks like; the vertical take off angle.

· Effect of height above ground and the quality of ground.

· Gain and front to back ratio.

· The inductance or capacitance needed to match it.

· The diameter and number of turns of wire for a loading coil or trap.

· Optimise! Eg. Adjust Yagi element length and spacing automatically.

You can test many interesting things with MMANA, like bending your dipole to fit it into your yard, check the effect of height above ground of the ends of your inverted V, or calculate the gain and performance of your favourite Yagi.

MMANA helps eliminate the uncertainties that plague antenna construction and lets you play antennas inside on a rainy day without upsetting the XYL.

The software

------------

MMANA.exe is free. 

Download from http://mmhamsoft.ham-radio.ch/mmana/

My first experience with using MMANA was a bit overwhelming. Only when I came back to it and tried again, I saw it was easy to do many useful things.

20m vertical with 15m trap - fundamental MMANA operation. Start with no file.

-----------------------------------------------------------------------------

· Make new theoretical vertical in Geometry page for 20m (start with length of 20m/4 = 5m, click Lambda box to show wavelength measurements)

· Add source to beginning of wire (right mouse click in View mode)

· Optimise length against perfect ground (should give 5.14m)

· Show impedance (35 ohms), gain in dbi (5) and vertical angle (zero)

· Plot, show resonance, show SWR, show Far Field Plot and radiation pattern

· Show View and comment on high current == high radiation (double click element to show changing a wire length is easy)

· Select real ground, Compute and compare gain (-1.0 dbi) and vertical angle (27 degrees). Ground losses affect most antennas in a similar manner.

· Divide wire into two, show geometry, Compute on 14.2MHz and show nothing changes much (only a tiny segmentation error)

· Change top wire to zero thickness to remove it.

· Compute at 21.2Mhz, then optimise wire 1 length (Z2), show geometry (3.43m), Plot and show resonance (21.2MHz approx), show SWR

· Restore top wire radius to include it again.

· Add a trap in Geometry view, show auto calculation of values at 21.2MHz

· Optimise wire 1 at 21.2MHz, show View current, show resonance, show SWR

· Optimise wire 2 at 14.2MHz, show View current, show resonance, show SWR

· Show how to calculate trap L (turns and diameter) using Options and Setup

· Comment: trap inductance means a shorter top section on 20m

G5RV - file "40m dipole.maa" and file "G5RV.maa"

------------------------------------------------

· Open file "40m dipole.maa" and compute, show View, currents and pattern.

· Compute on 20m and 10m to show high impedance. Compare compute on 21MHz 

· Observation: A resonant dipole can’t easily be fed on all bands. 

Compare dipole above with G5RV below:

Louis Varney's spec. is 102 feet wide with 34 feet of 75ohm twin feed (ARRL Antenna Handbook 19th Ed.) Metric measure is 31.086m wide with 10.36m feed.

· Open file "G5RV.maa" compute and show resonance is on 14.48MHz.

· Check resonance and impedance on 3.55MHz, 7.05MHz, 21.2MHz

· Q: Should we match it or make it resonant to avoid coax feed losses?

· A: No. Use ATU and parallel wire line (RG213 loss = 10 times 300 ohm ribbon)

· Secret is its carefully chosen length yielding an impedance range of 20-110 ohms ie. high SWR but not the infinite impedance of an end-fed half wave.

· Compare gain and pattern of G5RV and 40m dipole on 40m, nearly identical.

· Observation: resonance or non-resonance does not affect gain or performance.

· Comment: The non-resonant G5RV is a useful multi-band solution. Ignore mis-match and use low loss parallel wire line with balun and ATU in shack.

Yagi 6 element UHF folded - file "UHF 6el yagi folded dipole.maa"

-----------------------------------------------------------------

· Philosophy:  folded dipole gives higher impedance (300 vs 72 ohms), adding parasitics lowers the impedance. Can we manipulate parasitics to give 50ohms?

· Compute and show resonance, impedance, gain.

· Vary spacing of 1st director and reflector (right-click mouse and Move)

· Observation: ultra simple to build, avoid the loss and reduced bandwidth of a matching system. If there is time...

· Show effect of height above perfect ground & effect of real ground

· Remark: 20m HF beam at 30 feet is similar to this beam at 1 foot.

· Demo real antenna with hand-held and field strength ‘meter’

Non-resonant vertical - file "non-resonantVertical.maa"

-------------------------------------------------------

· Show Excel ss with 6.45m (5/8) on 28.5MHz is non-resonant on all bands.

· Compute on 28.5MHz and show low angle of radiation. Show impedance, etc.

· Show View and comment on elevated high current point (highest radiation)

· Show vertical angle and impedance at 14.2, 7.09, 3.585

· Discuss: Like the G5RV, non-resonant lengths avoid high impedance feed point. 

· Comment: Match using remote ATU for all bands or resonate with L for just one band and 3rd harmonic.

· Discuss: Why do amateurs seek resonant antennas and thus force mono band operation?  Alternatives are G5RVG solution, or remote ATU solution.

If time allows show how to resonate the 5/8 on 28.5MHz

· Add L at w1b, optimise L for zero reactance (L=2.37).

· Remark: same radiation angle and performance as before.

VK7ZOO  80m vertical - file "VK7ZOO 80m vertical.maa"

-----------------------------------------------------

Comment: Top loading includes support wires as part of the capacitance-hat

· In Geometry, reduce wire 1 length to 13.99 to disconnect cap-hat.

· Compute to see change to resonance and lower impedance (15 v 26 ohms).

· Add L (6uH) to resonate; note impedance still low, so hats are good.

