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Terrain Independent
wide area
communications within
about 40 to near 500
miles.
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So, What can NVIS do? . =« ..
Lﬁg’ : '. & \ e e
(j" | Cuenca ‘\,_ ‘A -
/ \ fb’%zwj b = 3 e ) { Lolido
<+ Connect sites on opposite sides of mountains. e o "
< Connect and coordinate a wide network of stations = .
% Use relatively low powered HF radios. e N
% Operate without commercial power. | o :&’ BRAZI
¢ Operate without infrastructure. ‘
<+ Use what we DO have. =
<« Use any available power source. !:E =
%* A vehicle — or pull the battery from a destroyed one. | -- = 'Wie R
. S A% cawg " [ s ..  MADREDEDIOS ™ :
< Charge Battery with: - Call, V.2 e <\
< Solar panel(s). B | ottt L o o il
- = i 1 Sl L&__ )
* Wind power. B @wﬁm
< Anything that can turn an alternator. (e.g., a bicycle) || ¢ T * b
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s OCEAN La;z
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Basic Propagation Terminology

NVIS is (0 to ~500 miles) skywave communication with high take-off angle.

Take-off angle is the angle of launch and reception at earth; the angle of
the ray for a specific path.

SSN is Smoothed Sunspot Number.

MUF is Maximum Usable Frequency. That is, the highest frequency:

 Launched from “Point A” that will be returned to earth at “Point B”.

* In other words:
highest frequency refracted back to earth at THIS distance.

LUF is Lowest Usable Frequency; the lowest frequency launched from “Point

A” that will be returned to earth at “Point B” with sufficient strength to
overcome path loss and absorption.
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Antenna Terminology

Short Antenna Any antenna length less than % A (wavelength) for a
monopole, or 2 A for a dipole.

Length is the Primary determinant of Feedpoint Resistance.
This is the Resistive portion of impedance at antenna feedpoint.

Feedpoint Resistance consists of:

Radiation Resistance ( Ry ): (i.e., pure resistance that would dissipate
same amount of power actually radiated by the antenna)
This is the only portion of impedance that results in radiation.

Material Resistance and Coil Resistance ( R ): Resistance of antenna
material and (for a loaded antenna) resistance of loading coil(s).

Ground Loss ( R ): Portion of antenna feedpoint resistance that results
from “warming worms”.
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lonospheric Layers

F2 Layer -- Layer most responsible for HF communications.
* Virtual height falls between 200 and 550 km.

F1 Layer -- Lowest F layer, present in daylight “split F” conditions.
* Virtual height falls between 160 and 250 km.

E Layer Primarily a “spoiler” layer, impacting NVIS only in daylight.
« Virtual height falls between 95 and 120 km.
« Sporadic E is useful for VHF/UHF long range and unpredictably occurs day or night.

D Layer Present only in daylight. Absorbs low HF range. Effect is
greatest in summer, below 7 MHz.
« Virtual height falls between 50 and 90 km.

« Doubling frequency decreases D layer absorption by a factor of four.
« BUT the MUF for that distance must support that higher frequency.
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Why do we need NVIS ?

ONLY reliable mode for wide area Emergency Communication

 All commercial telephone services — including cellular - failed in
the area struck by Katrina.

* All remained out for more than 10 days.
* Most repeaters in the area also failed.
* Louisiana statewide trunked system failed.

* NVIS HF radio provided the first (and, for many days, the only)
communication to the outside world and within the disaster area.

Regional nets:

e Texas nets, Gulf Coast Nets, state RACES, ARES, SATERN, CAP,
MARS, etc.

© Copyright 2026 , Larry Randall, The NRE™ Group, LLC — All Rights Reserved 10



NVIS is not...

» Defined by distance

* “Wires on the ground”
* “Warming Worms”
 Vertically polarized

11



Near Vertical Incidence Skywave (NVIS)

This presentation will demonstrate that:
* NVIS is defined best by take-off angle
A given path may be NVIS at some times, and non-NVIS at others
* Whether a path is NVIS or non-NVIS is dependent upon:
« Smoothed Sunspot Number (SSN)
 AND Season
 AND Time of day
 AND Chosen Frequency
* NVIS requires a Horizontal antenna
* NVIS antenna efficiency is very important
* There is an optimum height for an NVIS antenna

© Copyright 2026 , Larry Randall, The NRE™ Group, LLC — All Rights Reserved 12



NVIS Range Circles

NVIS coverage from Richardson, TX:
(Based upon 400-mile circle)

Most of Texas

All of Oklahoma

All of Arkansas

All of Louisiana
Southwest Missouri
Most of Mississippi

Including:

© Copyright 2026 , Larry Randall, The NRE™ Group, LLC — All Rights Reserved

Memphis, TN
Kansas City, MO
Topeka, KS

The 500-mile circle is

“sometimes NVIS, sometimes not”

¥ Coljyins RSO . p— :-_'F' 7 ll 924 e L= s
J Ereiele “ret ‘i" [epori Koasn S Sh g e Narvylife ook ey~ 10 Lrg
1 x 3 Mo knv & ‘s
nver F ‘SAZITI‘; - -.VTfl"z;—;;e:;r"— - o TS a Nt - - a1 a
r AulXora 0y (s a J
< cod wiley, CstoIRe ) £ Lty litipo Terr [
orago R sniva iht {
0 | ansus t, =i
ikl Nz ,'
Yooneiti=dBueh ) 0 = ope B ' v b
Safden Cify o uri |
i Morte 4 "“'J 4 = - rmingtin Gnsv
Sprangfipld ) a Y Wic 3 lrﬂ vijl
."ru‘- $ 3 el ke ) 7 i
P e igdacam] | (PRUIESRES V- 1 iberal _Stxansax = How -
| ()-kl T md . " -~ llr 'fo ? .h. 1!
N — - Ty En - — Y - - N
/o l . exille Ay .
- -
.*_\’Qq Jures 1 Ed i (- ot
LAR Vean , ol
2 L 1 P C; Mefphl
1 2 - - .- L
€ ks Hogeto any ot 2;“?0 - -5 sranfh POLRen
i X CEER 1/ sl lacatu
Porfa slatnviy !.!‘l ~B ; fess
oet " it Sa, W7 006 e 1B INE!
rrizece Levéllap | 1rRing
) sreon 3
Beawe ' ubbocs o I ;c}t 3a
188 L ZLETTORY G Iy S ‘ Yort - - 'e -1 T GG A,
ruces Y4t Lebad : - < on Mp &
- 3 .
N-Pa > _U‘dl 19 Spr phenviiie VR - u , I [Jac r\;.\ll._. ¥
. = ) esaa\aro e Wd (i IR 3 LY a ' a q..lnx‘ e el " 2
HQOrLo Feoch \ 3
VA An }Clllo}* . Ltk AoV Iler i ‘a nt e Nonglig 2
Foct Ntochtom 1.l'xaﬂ 2 g “;g‘ . f =) 1y Ob}
ik i o Roc 37 i f°° ’“'t 7 ARdu |
- = R a ih
‘ Jandersse — Ba on e ') At ‘;Glﬂ T+ Pa
- . (ol A
" = UsS< JX
. " o to - o} L% - ‘Jh;:_'\enn Nm ()r eans
A 4 08 Suchr idnd eamadens T F':LN“Q_";-A‘
L s ¥ Galyefton b i Al
- Sagle e CL‘OX’Ll!,',__ et .
e L e .
ﬂ\ e, '}-'.(I:?"h'
v ige 'i' jhenide 7 - .
f Forpus Christj
A
1
‘\
74
Mc arlingen
\§
ne

13



Relationship between Path Length and MUF

For the same SSN, on the same date:

Increase In path length results in increased MUF for the path.

* Increase in path length results in decrease in angle of incidence

at the refracting layer.
Angle of Incidenc&/\

« Decrease in angle of incidence at the refracting layer allows
same ion density to refract higher frequencies.

The Virtual Height of the refracting layer is:
the altitude of an imaginary solid layer that reflects
at the same angle as the apparent layer refracts.

© Copyright 2026 , Larry Randall, The NRE™ Group, LLC — All Rights Reserved
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All lonospheric prediction charts prepared using free IONCAP / itshf Version 16.1207W from the build listed below:

https://greg-hand.com/versions/itshfbc_180417a.exe
NOTE: If you get a browser warning for the download, you safely may ignore it. https://greg-hand.com/versions is safe.

| have added links to the tools that | created to generate these charts on the last page, and on www.NREGroupLLC.com.
50 miles — Richardson - Sherman
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Relationship between Virtual Height and MUF

Increase in SSN results in increase in Virtual Height at the MUF.

At any SSN:

* Virtual Height for any frequency is maximum when frequency is equal to
MUF.

* Virtual Height for any frequency decreases when MUF exceeds that
frequency

Also note that there is a "Daylight Hump” in Virtual Height.
* This “"hump” is centered on local Solar Noon.
* |t is prominent during Winter.
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Relationship between Virtual Height and MUF

50 miles — Richardson - Sherman

Chart for SSN =7 Chart for SSN = 50
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Virtual Height @ 3.5 MHz - June DAL-Sherman (50-mile path)
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Relationship between MUF and Take-off Angle

* For a given path and frequency, the take-off angle varies:
» Greatly with seasons (driven by layer differences)
« Slightly because of day and night variations
« Markedly during daylight if the frequency is well below the MUF
« Within narrow limits if the frequency is near and below the MUF

* The required take-off angle for any “frequency X" decreases when
the MUF rises past that frequency

© Copyright 2026 , Larry Randall, The NRE™ Group, LLC — All Rights Reserved
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MUF and Take- off Angle SSN=7 to SSN=150
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MUF and Take- off Angle SSN=7 to SSN=150
DAL — San Antonio (250 mile path - December)
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MUF and Take- off Angle SSN=7 to SSN=150
DAL — Corpus Christi (350 mile path - June)
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Relationship between MUF and Signal-Noise Ratio (SNR)

For any given path, the SNR is highest at the MUF

 SNR decreases as the frequency is decreased below the MUF

« Stated another way:
« As the MUF rises past a given frequency, the SNR on that frequency begins to drop
« Amount by which SNR drops is directly related to:

« Amount by which MUF exceeds the frequency.
* AND the season of the year

* For equal SSN, SNR on any frequency is much higher in Winter than
In Summer
 MUF is higher during Winter daylight hours:

« Because of greater ionization.
 Earth is closer to Sun during Northern Hemisphere Winter.

» Lower solar angle in Winter produces less D and E layer ionization, providing
less signal absorption.

© Copyright 2026 , Larry Randall, The NRE™ Group, LLC — All Rights Reserved
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SNR (dB) at SSN=20 and SSN
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1.8 MHz to 7.3 MHz

DAL - SAT

SNR (dB) at SSN=20 and SSN
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Optimized Antenna Heights for NVIS

¥ ColYips . i 3 E o= o
"Inver . e EGae )

Required take-off angles: e e |
« Range from 40 to above 80 degrees ”@ A1 o [
» For path lengths of ~50 miles to 350 miles e Yt m“ﬁj
» Take-off angles for short paths: L1
« Are increasingly higher as distance decreases. v‘ "ri’ 'v°°
* While the MUF is increasingly lower. _;-;'. &1
. . . . e STE WoH N
* One height provides optimized coverage g\@“ Pl )

for NVIS:

» Take-off angles of 40 degrees to 90 degrees.

* NVIS Range of 0 to ~ 350 miles.
* Very good NVIS / non-NVIS coverage to ~500 mile:
* Transmit Power GAIN.

That height is 1/8 A.

© Copyright 2026 , Larry Randall, The NRE™ Group, LLC — All Rights Reserved
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Optimized Antenna Heights for NVIS

1/8 A for various bands

© Copyright 2026 , Lar

* 1.8 MHz ~ 60 feet

« 3.7 MHz ~ 30 feet (normally best nighttime NVIS band)
4.6 MHz ~ 25 feet (MARS / CAP)

« 5.2 MHz ~ 22 feet

« 7.2 MHz ~ 16 feet (normally best daytime NVIS band)
*10.15 MHz ~ 11 feet ("maybe sometimes NVIS”)

14 MHz is well above NVIS frequency range

Al MHz > 1.8 2.5 3.7 4.6 5.2 7.2 10.15 14.25
1/8 A 63.61 4580 | 30.95 2489 2202 1520 11.28 8.04
1/4 X 127.22 9160 6189 49.78 4404 @ 3181 2256 16.07
1/2°A 254.44 183.20 123.78 99.57 88.08 63.61 4512  32.14

ry Randall, The NRE™ Group, LLC — All Rights Reserved
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Simple 75, 40, & 20
Wire Antenna

O Single 50 Ohm coax feed

O No tuner required

0 30° spacing between ends
(min. up to 45° works)

U Dipole 1 is 75 meters

O Dipole 2 is 40 Meters

U Dipole 3 is 20 Meters

© Copyright 2026 , Larry Randall, The NRE™ Group, LLC — All Rights Reserved
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Simple 75, 40, & 20
Wire Antenna

0 Single 50 Ohm coax feed

O No tuner required

0 30° spacing between ends
(min. up to 45° works)

U Dipole 1 is 75 meters

O Dipole 2 is 40 Meters

U Dipole 3 is 20 Meters

O ~ 75 kHz bandwidth on 75
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30 Max Gain
) Slice Max Gain
- Beamwidth
Sidelobe Gain
Front/Sidelobe

=100 dB

B3 SWR Plot: 75 - 40 20 deployable array = a x
File Edit View Options
EZNEC Pro/2+
20 INF ; . .
' 50 chms : ' '
o~ Al[7S 10 T .— - r 1--r -.
ohmz) : : : :
= = T--F-a--r- 1--F-A ]
b= SWR o : : :
Source # 3 T T 1 ]
2 1 [E _i._ 4 [E_— : :
15 T [ e | 'Ir- hl r-a \ ]
11 T [ e | 'Ir- hl r-a hl r T r-a r hl r ':' r hl [ e | T hl r":- T r-1 r T _:'_'I r hl r
35 Freg MHz 4
Freq 3.92 MHz Source® 1
SWR 1.32 Z0 50 ohms.
Z 37.9 at 0.19 deg.
=37.8+j0.1253 chms
Refl Coeff 0.1377 at 179.33 deg.
=-0.1377 + ] 0.001621
RetlLoss 17.2dB
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What Do All Those Strange Numbers Mean?
53 SWR Plot: NVIS deployable dipole R = R“istiv. (.‘k“‘ “REAL“)

I . . — x . > ” ¢ »
Ffile Edit View Options X = Reactive (a.k.a. “Imaginary” or “Wattless”)
0 R Z Phase
pa INF 106.9 749 -81.79
20 ohms This symbol v = Square Root of
Al (750 10 i
f:. —_—
ohims] Simple: Z = V(R*#X?) z T8
° X, and Xc: 2= V(R2+ (X(-Xc)?) N ed
L SWR = -
S ource H 3 If (and onty i) X = Xc thenZ =R ?“as\ee g g
= * - TS
, Phase = ASIN( X/Z )*180/pi() L 22
50| 2 100 08.98 | -81.79 [14.28% | -8.45
7 = n o
Iu) L EEm:'@ :E:E§ E%EEE*—& §
5| & |s=5£¢% 52> |sCpEl82E | S
>| £ | 885328 S50 o93|fag | @ ©
< |« o - = = -3
Z Freg 5,59 MHz Ph % g
N 13.9 ase Q =
z [ 742 6lat[ 51 70 deg. | AP % <
= 106.9] | 740.9 ohms| 3
R|™Ren Coer 03551 at -90.11 deg. \x @ |
= -0.00161 - ] 0.8661 !
HetLoss 1.2dB
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Simple 75, 40, & 20
Wire Antenna

0 Single 50 Ohm coax feed

O No tuner required

0 30° spacing between ends
(min. up to 45° works)

U Dipole 1 is 75 meters

U Dipole 2 is 40 Meters

U Dipole 3 is 20 Meters

Q ~ 75 kHz bandwidth on 75
O Full band coverage on 40
= Dropping ends to 15 feet
has 1 dB impact on gain.

= | —
- -
Dizplay Current
Reset Reset

T BT s D oot
View Uptions Reset

B3 2D Plot: NVIS deployable dipole — O *

File Edit View Options Reset

Gain over dipole is dBd
dBd = dBi - 2.15

7.26 dBi = 5.11 dBd
100W @ 5.11 dBd = 324W

EZNEC Pro/2+

Highlight

" Off

" Azimuth Slice
o Elev Shce

0 360
KN I
15
Slice Azimuth

ﬂ 1810

40

Total Field

EZMEC Prof2+

T — 7.2 MHz
. : ﬂ ] Elevation Plot Cursor Elev  40.0 deg.
Feset - ' C El Azimuth Angle  45.0 deg. Gain 5.1 dBi
i ursar ey Outer Ring 7.25 dBi -1.16 dBmax
[ LCenter Ant Image -1.18 dBmax30
& 3D Max Gain 7.26 dBi
touze Operation - . Slice Max Gain  7.26 dBi @ Elev Angle = 75.0 deg.
— .
S Beamwidth 123.4 deg.; -3dB @ 28.3, 151.7 deg.
= M |
+ Hamaryiesng Sidelobe Gain  7.26 dBi @ Elev Angle = 105.0 deg.
i Add Conn Wwires Front/Sidelobe 0.0 dB
ini 8 =
File Edi iew  Options
EZNEC Pro/2+
Z0 INF . .
f»' 50 ohmz ! !
r\-AIt[?E 1'] [===1====~==~= r""|""l'"'T""\""F"'T""\""IF"'T"":""F""| """" F===1======-== F===1======== r===1====~=-=== L ey Sl e B
ohms) E E
_I E [===1====~==~= r""|""l'"'T""\""F"'T""\""F"'T"":""F""| """" F===1======-== F===1======== r===1====~=-=== L ey Sl e B
T SWR :
Source # S Sy Ut LUy U U U Uy Uy FU U EOUpUp SRS PUp g NUUp SUpURYS JUpU Uy SRS PUPUpRt SR SURUS FPUPRN SRR PP
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7 Freq MHz 7.3
Freq 716 MHz Source# 1
SWR 1.1 Z0 50 ohmz
Z 54,98 at -1.29 deg.

= 54.95 - j1.237 ohms
Refl Coeff 0.04873 at-13.32 deg.

=0.04742-j0.01122
RetLoss 26.2dB
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Simple 75, 40, & 20
Wire Antenna

U Single 50 Ohm coax feed

O No tuner required

0 30° spacing between ends
(min. up to 45° works)

U Dipole 1 is 75 meters

O Dipole 2 is 40 Meters

U Dipole 3 is 20 Meters

O ~ 75 kHz bandwidth on 75
O Full band coverage on 40
* Dropping ends to 15 feet
has 1 dB impact on gain.
O Full band coverage on 20
= 20 Meter element could
be metal tubing
~ 17 ft/side

a8 &5
File Edit View Options Reset File Edit View Options Reset
Zoam - . - EZNEC Prof2+ Highlight Total Field EZMEC Proi2+
A B Gain over dipole is dBd - o —_—
dBd = dBi — 2.15 " Azimuth Slice
i+ Elev Sl
L L + Elev Slice
. 1] 360
4 L 7.47 dBi = 5.32 dBd ‘ 3
Display  Current 100W @ 5.32 dBd = 340W 0
Reset Bzl : . Slice Azimuth
Move Image ﬂ 180
®od »
v ‘ an
1 L4 : | 14.2 MHz
E -
J o j 0 Elevation Plot Curgor Elev  30.0 deg.
Fieset C El Azimuth Angle 0.0 deg. Gain 7.24 dBi
o H LrE0n Bl Outer Ring 747 dBi -0.05 dBmax
[~ Center Ant Image - -0.23 dBmax3D
<3 30 Max Gain 747 dBi
touze Dperation Slice Max Gain  7.29 dBi @ Elev Angle = 35.0 deg.
S . Beamwidth 40.4 deg.; -3dB @ 15.7, 56.1 deg.
=
¢ Nomal Viewing = Sidelobe Gain  7.29 dBi @ Elev Angle = 145.0 deg.
" Add Conn Wires e Front/Sidelobe 0.0 dB
B3 SWR Plot: NVIS deployable dipole = O x
File Edit View Options
EZNEC Pro/2+
ZD INF 1 1 1 1 1 1 1
{« 50 chms : ' o : ' :
o~ Al[7S L e AR ECEE EECT PR CEPE CEE) PEECPRE TS R PP PR EEEE R PEETEPEEEET EEEY PEEEERY EERT PEPPPEEEEY PERT PR EEPF PR PEEY PEY
ohms]
E‘ '__'___'I___'___:’___'__1_'_T'__r '|'"1"'r"'"'1"'}"'r"""1"'1"':’ ';"'1"'r"'r ':"'l'"r"""1"'}"'r"""1"'lr _______
14 SWR : ! Lo : ! :
Cource # O n e T R e P T e R T R P R E CEEE S PP PP PR P PP P PP PR PR EEPT PP
2 4 1 .5.. 4 1 - 4 4 4 J:. L 1 .5.. J: 4 - _E. 1 L 4 .J:.. - 4 .i.. o
1E """"\"'l’"':’ """"""""""""""""""""""""""" R L LT LT T ey pey popepey g g ppm——— e
T
14 ""'"'\"'r"'r"'"'1""r"'r"'\"'1"'r"""'\'"'r"'r"""1""r"'r"': """""""""""""""""""""""""""""""""""""""
14 Freq MHz 1435
Freq 14.2 MHz Source# 1
SWR 1.39 Z0 =0 chms
z §9.3 at -0.33 deg.
=893 -)0.4025 chms
Refl Coeff 0.1618 at-1.0 deg.
=0.1613 - j 0.002828
Ret Loss 15.8dB
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Simple 75, 40, & 20
Wire Antenna
a 50 Q Plot 3.5to0 15 MHZ
O Lines indicate frequency
listed below each point
O Impedance and SWR at
each point are shown

1200 Q feed

O IMPEDANCE is unchanged

0 SWR is changed

U Return Loss is changed

0 RESONANT at 9.38 MHZ
at impedance of 1011 Q

0 RESONANT at 5.07 MHZ
at impedance of 3076 Q

File Edit Wiew Options

Z0

| | & 50 ohms

Alt1200
(. ohms)

1 =
=l

Source #

f‘ 50 ahims

| Al(1z00
| ® ohmz)

Source #
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EZNEC Prof2+
INF
10 ; l
5 ' !
SWR i -
3 (4 : ;
2 =} : :
1.5 H I !
) e
o] 4 ;
1 ! i
3.5 Freq MHz 15
Freg 2859 MHz Freg 7.22 MHz Freqg 14.2 MHz Soufce# | 1
SWR 135 SWR 1.1 SWR 1.38 z0 50 ohms
7 35.78 at 2.57 deq. Z 54 13 at -4.03 deg. z 689 at -0.38 deg.
= 36.74 +1.713 ohms =53599-j3.83 ochms =889 - j0.4538 ohms
Refl Coeff 01541 at 171.51 deg. Refl Coeff] 0.05298 at -41.48 deg. Refl Coeff 0.159 at -1.17 deqg.
=-0.1524 +  0.02276 = 0.03969 - | 0.03509 =0.159 - ] 0.003244
Ret Loss  15.2 dB Ret Loss | 25.5dB RetlLoss 15.0dB
iew Options
EZNEC Prof2+
INF -
h..”
—
10
5 rreq 7.22 MHz
SWR SWR 22,2
3 z 34.13 at -4.03 deg.
= 53.99 -] 3.8 chms
2 Freg 5.07 MHz efl Coedf | 0.9139 at -179.64 deg.
SWR 2.56 = _0.9130 - 0.00579%
15 S 3075 at-1.03 deg o==| |0.3dB
= 3075 - j55.12 chms
1.1 | |Refl Coeff 04323 at-0.94 deg.
- i C
35 = 0.4387 - j 0.007235 Freg 15
Fetloss 7.2dB
= e Freg 9.38 MHz Source # 1
SWR 1.19 prad 1200 ochms
Z 1011 at -0.33 deg.
=1011 -] 5.794 ohms
Refl Coeff 0.08558 at-1728.1 deg.
=-0.08583 - | 0.002845
Ret Loss  21.3dB
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Simple 75,40,&20 . "
Wire Antenna € oo
050 QPlot3.5t0 15 MHZ | " om
Q Lines indicate frequency '~
listed below each point
O Impedance and SWR at
each point are shown
1200 Q feed
O IMPEDANCE is unchanged
0 SWR is changed
d Return Loss is changed . .
O RESONANT at9.38 MHZ ,,
atimpedance of 1011 Q %o
0 RESONANT at 5.07 MHZ | © &mi-
at impedance of 3076 Q 51§

High SWR # non resonance

(# means IS NOT EQUAL TO)

Resonance occurs when
Voltage and current are IN PHASE
regardless of whatever impedance

exists at that point.
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Options
EZNEC Pros2+
NF |
10 ﬁ
= 5.07 MHz 932 MHz
SWR 615 SWR 20.2
3 z 3076 at -1.03 deg. z 1011 at -0.33 deg.
= 3075 -j55.12 chms =1011 - | 5.794 chms
2 Refl Coeff 0.968 at-0.03 deg. Refl Coeff 0.B057 at-0.03 deg.
= 0.965 - [ 0.0005841 = (1.9057 - j 0.000515
15 RetLoss 0.3dB Retloss 0.9dB
1.1 | Freg 142 MHz
1 | SWR 1.38
3. _ Freg hﬁiz Z 63.9 at -0.3& deqg.
- - — = §8.5% - j .4586 ohms
Flreq 39 WMHz Freg 7.2 MHz Freg 12 54 MHz Refl Coeff 0.159 at-1.17 deg.
SYWR 1.38 SWR 1.4 SWR (v = 0155 -j0.003244
z 37.8 a1 5.61 dey. z 5413 at-403 deg. z 2758 at1.14 gRetLoss  16.0 dB
= BZ.SE +j:5.ﬁﬁ1 ohms =53808-j3.8 ohms =275.8 +5.485 chms
Refl Coeff |0.138 at 152.14/deg. RefiCoeff 005298 at -41.48 deg. Refl Coeff 0.6932 at 0.43 deg.
=-0.1387 + [ 0.07334 =0.03959 - j 0.03509 = 0.8832 + | 0.005186
Retloss | 16.04B RetLoss 255dB Retloss 3.2dB
Options '
EZNEC Prof2+
INF
H
10
5
SWH
3 Freg 12.54 MHz
Freg 5.07 MHz SWR 4.35
2 SWR 2,56 z 275.9 at 1.14 deg,
15 z 3076 at -1.03 de. =275.8 +] 5.486 ohms
: - 3075 - | 55.12 ohms Refl Coeff 0.6262 at 179.45 deg.
11 Refl Coeff 0.4388 at -0.94 deg. =-0.6262 + | 0.006045
g = 0.4387 - | 0.007235 RetlLoss 4.1dB
35 Retloss 7.24dB Freq M 15
Freg 3.8 MHz Freg 7.22 MHz Freg 9.38 MHz Freg 14.2 MHz
SWR 324 SWR 22.2 SWR 1.19 SWR 17.4
z 37.8 at .61 deq. z £4.13 at -4.03 deg. i 1011 at -0.23 deg. z £2.9 at -0.32 deg.
= 37.38 + | 5.651 ohms =53.99-j3.8 ohms = 1011 - | 5.794 ohms =5§8.9 - | 0.4588 chms
Refl Coeff 05358 at 175.46 deg. Refl Coeff 0.9130 at-179.84 deg ReflCoeff 0.08588 at-178.1 deg. Refl Coeff 0.8514 at-179.58 deg.
= -0.9355 + j0.003874 =-0.9139 - j 0.00579% = -0.08563 - j 0.002245 =-0.8914 - 0.0008835
Retloss  0.5dB RetLoss 0.34dB RetLoss  21.3dB RetlLoss 1.0 dB
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53 SWR Plot: NVIS deployable dipole

X

Same Antenna - Same Frequency - Different Feed

3 SWR Plot: NVIS deployable dipole

File Edit

EZNEC Pros2+

ptions

-=L_Jd__L_d__

-k e de L od oo

IS [ AN | E I R —

R S e

=Tr-aTTr-ac-c

=-Tr=-Aa--r-°a--

Source# 1

Z0

Freq MH=z

.07 MHz

3
61.5

49

10

2

Freg

0 ochms

c
o

.12 ochms
Refl Coeff 0.5958 at-0.03 deqg.

(=] =
Tl

3076 at -1.03 deq.
075 -]

il

| sSWR

>

File Edit View O

EZNEC Pro/Z+

........

|
v

Al (3000
ohirmnz]

_—=bL-Jdo_L-Jd_-

B I e e

I [V RS U I -

SR e R L

- =--

|t r

I e R R

=-=r

-=-7--
=T

LR s B

—_——_—_——-

T-
1
1
1
==T=-"A==r
1
1
1
1

1
1
1
T--
1
1
1
1

1
1
1
Tt -
1
1
1
1

F-aT T rT1ITTrT TS T

- -

-=7=-

Source®# 1
|

Freq MHz

=TrTTaTTrT|ATTSoTACT"T
1 1 1 1

07 MHz

C
o

4.9

10

2
g
.1
.1

Freq
| sWR

N
V

3000 chms

IMPEDANCE UNCHANGED

<

12 ohms
Refl Coeff 0.01537 at -35.66 deq.

1.031 |
3076 at -1.03 deg.
= 3075 - 55

View Options

|

{~ B0 ohms

41

0.965 - | 0.0005641

0.3 dB

Ret Lozs

0.01245 - | 0.008959

35.3 dB

Ret Loss
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Antenna Efficiency for NVIS

Antenna Length improves Ry

Length of antenna element is most significant factor for Radiation Resistance

« For a monopole, Rg = h? /312
* Ry is radiation resistance in Ohms
* his the antenna length in electrical degrees
 Typical Ry for an 8-foot mobile whip at 7 MHz is < 3 Ohms
« For a 7 MHz dipole made of two mobile whips, Rg is <6 Ohms

Low Ry invariably means low antenna efficiency

* Ry is in series with the coil loss ( R; ) and ground loss ( Ry )
7 MHz efficiency of a two mobile whip dipole at 16 feet is less than 10%
If lower, efficiency is much worse

Your 100-Watt transmitter now equals 10 Watts or less !

3.5 MHz efficiency of a two mobile whip dipole at 30 feet is less than 5%
If lower, efficiency is much worse

Your 100-Watt transmitter now equals 5 Watts or less !

© Copyright 2026 , Larry Randall, The NRE™ Group, LLC — All Rights Reserved
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Antenna Efficiency for NVIS
Greater Antenna Length Yields Broad SWR

| I3 SWR Plot: NVIS deployable dipole - O

File Edit View Options
EZNEC Pro/2+
ZI:I |NF 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
{+ B0 ohrns | I
1':' - -"1T-~""1T- """~ ~=9~ ===~ =°a==~=°5=—=°° r"'r"'r"'lr""r""r"'1"'-:'"-u """""" [ it i I B e e e D e e
rﬁ'lt[?ﬁ 1 1 1 1 1 1 1 1 1 1 : 1 1 1 : 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ohms] Sl R R SR B e e et e e e e e e L e o R B Rkl REEE EEEE EEE R R R bl b
SLIIIH 1 1 1 1 1 1 1 : :
1 _I 1 ":' i r r r T ":' 1 i i
_I : 1 1 1 1 1 1 : 1 1 1 1 1
Souce s L i e o o O e e e e e e e o
...................................................... | -
14 ----+---+----|----|----|----|----|----|----|----|----|----T---T----:----:----:----:----:---:"I'-'---|----|----|----+----|----:----: -------- :----:----
7 Freq MHz 7.3
Freg 719 MHz Source# 1
SWR 1.19 Z0 S0 ohms

Z 42 06 at 0.07 deg.
= 4206 +j0.05188 chms
Refl Coeff 0.08822 at 179.59 deqg.
=-0.08622 + | 0.0006121
Retloss 21.3dB

Full Size Dipole at 16 feet Resonant at 7.190 kHz
32 feet 9 inches per side SWR < 1.8:1 across voice portion

Typical mobile bandwidth shown in red.
The typical mobile antenna has a SWR bandwidth of < 20 kHz at 7 MHz.
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Antenna Efficiency for NVIS
Greater Antenna Length Yields Broad SWR

3 SWR Plot: NVIS deployable dipole — ] X
File Edit View Options

[ 2o e EZNEC Prof2+
| | & 50 ohms :
| 2t (75
[ © ohimsz)
1 =
=l
Source # | : i —un ) ) . )
"""""""""""""""""""""""""""""""""""""""""""""""""""""" | B3 SWR Plot: NVIS deployable dipaole - O x
B N R R e A S | File Edit View Options
38 Freg MHz | - EZMEC Prof2+
INF .
Freq 3.8 MHz G~ 50 ohms
SWR 1.27 Z T s M
z 39.36 at -0.57 deg. ~ AlFS : : : : : : : : : : : : : : : : : : :
- 39.35 - 0.4621 ohms ohms) et e e B e R ESLL ek AR EEEEE
Refl Coeff 0.1192 at-177.22 deg. SWR : : i i i : i i : : i i : : : : : : :
= 0119 -]0.005786 | 14 3
RetlLoss 185dB |
Source #
- (11 » =
Full Size “flat-top” Dipole at 30 feet
| 38 Freg MHz 4
Resonant at ~ 3.9 MHz Frea 389z Source # 1
. - SWR 1.59 20 50 ohms
| z 31.48 at 2.75 deq.
60 feet 6 inches per side

SWR < 2:1 from 3.84 to 3.97 MHz | e e ot

Dipole SWR bandwidth = 130 kHz. Full Size “Vee” Dipole

Center at 30 feet, ends at 15 feet
Now Resonant at ~ 3.89 MHz
60 feet 6 inches per side
Dipole SWR bandwidth = 110 kHz.

Typical mobile bandwidth shown in red
The typical mobile whip has a SWR bandwidth of < 10 kHz at 4 MHz.
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Antenna Efficiency for NVIS

Antenna Height

A properly designed NVIS antenna exhibits gain at all supported take-off
angles:

 From near 3 dBd (dBd is gain over a dipole.)
« To as much as 5.3 dBd.

Both gain and efficiency of a horizontal antenna drop drastically as it is brought
near earth.

* Moving a 4 MHz half-wave dipole from 25 feet height (= 0.11 A, which is below optimum)

to 8 feet (0.035 A) results in a decrease in transmitted power of > 6 dB (from > +3 dBd to -
3 dBd)

For a 100-Watt transmitter, that is a change from 200 Watts radiated to 50 Watts radiated!

* Moving the antenna lower dramatically increases ground losses, and dramatically
iIncreases the attenuation both of transmitted and received signals:

« Antennas are reciprocal devices: Poor TX always is poor RX.

« Avery low height full-sized dipole antenna usually has a relatively broad SWR curve,
but is shifted in resonant frequency.

« Feedpoint resistance is increased at very low heights, BUT
* The increase is because of ground loss.
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3.8/7.2MHz “Double Vee” Dipole

Heights: 30 feet at Center, 15 feet at ends of 3.7 MHz elements
Ends of 7.2 MHz elements are 3 feet below 3.7 MHz elements

GREEN lines are antenna wires

PURPLE arcs show

current distribution

I

Elewation Plot Cursar Elew 660 deg.
Azimuth Angle 0.0 deg. Gain 257 dBi Elevation Plot Cursor Elev  68.0 deg.
Outer Ring £.49 dBi -0.91 dBma Azimuth Angle 0.0 deg. . - Gain 4 55 dBi
Outer Ring .96 dBi -1.28 dBmax
f : L vk | :
* <1.8:1 from 7.190 to 7.310
| e =1 :
1] |
=T L R— <1.8:1from3.800t0 3.935: = | ||
i R O ke e e sk e sl A e
=7 Freo kAaHz il

Frey SR 1
=T 1.52 o =0 ohms
ITZT | 4015 ohm=

= i
Refl Comt? O.2004 ot 105 .74 cleg .
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Flattop Dipoles Heights: 30 feet for 3.9 MHZ, 15 feet for 7.2 MHz

7 MHZ elements are about 66 feet long angled 30 degrees of azimuth from 3.9 MHz elements

[~ Coord Entry Mode

[~ Preserve Connections

Iv Show 'wire Inzulation

v Show Loss

Wires
Mo, End1 End 2 Diamneter | Segs Inzulation Wire Logs
- (i) (R Z [/ Conn =) IR Z [ Conn i) DielC | Thk [in] Lozs Tan A [ohra-m] | Permn | Type EZN EC F’ror’2+
1 -60.5 1] a0 605 1] a0 12 a3 |1 1] 1] 1.74E-08 1 Copper
2 16.4 284 15 164 -28.4 15 #12 15 |1 ] ] 1.74E-08 1 Copper
Gain over dipole is dBd :
i B3 Sources — O X - ' .
dBd = dBi - 2.15 . GREEN lines are antenna wires
Source Edit Other d-:__f})______;
. Sources | = e s s = = = = w & s & o o = {:“-%» ———————————————
7.1 dBI = 496 dBd Mo. Specified Pos. Actual Pos, Amnplitude FPhaze | Type
100W @ 4.96 dBd = 313W “wire # | % From E1 | % From E1 | Seg | [¥, &) den |
k|1 1 A0 Al 17 1 i I
A% EZNEC Pro/2+ v.7.0 - a
File Edit Options Outputs Setups View Utilities Help | ‘ PURPLE arcs ShOW cu
> NYI5S deployable dip * =
Open Filz LAST.EZ B3 2D Plot: NVIS deployable dipole - O X |B SWR Plot: NVIS deployable dipole — (]
Save As | Frequency 39 MHz . . . . n o —_ .
At Notes Wavelength 253190 f | Fllg .Edlt View Optlorﬁs Reset File Edit View Options
Ciieds b \:’iles 12‘;\-""88, 43 segments ig};ﬁhl Total Field EZNEC Pro/2+ Z0
o Dat > ources aurce =" } (& 50 ohms
Laad Dat > | Loads 0 Loads (" Azimuth Slice -
FF Tah » | Trans Lines 0 Transmizszion Lines v Elev Slice ) l:l|“:n[13]
MF Tab > | Transformers 0 Trangformers 0 360
iR > | L Networks 0L Metworks ﬂ J ﬂ 1 =1
View At > | Y Param Metworks 07 Param Metworks a0 —l
I > | Ground Type Feal/High Accuracy | Slice Azimuth Source #
» | Ground Descrip 1 Mediurn [0.0303, 20
> | 'wWire Lozs Copper ﬂ 180 3.9 Mz
NEC-2D > | Units Feet 40 Elevation Plot Cursor Elev  40.0 deg.
> | Plot Type an Azimuth Angle  90.0 deg. Gain 4.03 dBi 18 Freg WMHz 4
i — Ciuter Ring 7.11 dBi -3.02 dBmax
> | Step Size 5 Deq. ﬂ 0 _ _ -3.08 dBmax30 Frf:q 3.9 MHz Source # 1
5 Ref Level 0 dii C | 30 Max Gain 7.11 dBi SWR 1.22 Z0 50 ohms
UrE0n Bl Slice Max Gain 7.1 dBi @ Elev Angle = 90.0 deg. z 41.19 at 2.65 deg.
>_|Alt SWR 20 75 ohms Beamwidth  08.8 deg.. -3dB @ 40.6, 139.4 deg. = 41.14 + | 1.906 chms
b Desc Options Sidelobe Gain < -100 dBi Refl Coeff 0.09939 at 16865 deg.
> | Gnd Wave Dist OFF Front/Sidelobe =100 dB = -0.0957 + ] 0.022584
Average Gain=0729=-137 dB e & Retloss 20.1dB

Antennas are fed INDIVIDUALLY — but a single feedline to a relay or switch at the antenna base would eliminate two long runs of coax.
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Flattop Dipoles Heights: 30 feet for 3.9 MHZ, 15 feet for 7.2 MHz

7 MHZ elements are about 66 feet long angled 30 degrees of azimuth from 3.9 MHz elements

[ Coord Entry Mode

[ Presernve Conneclions

v Show wire Inzulation

¥ Show Loss

Wires
Mo End1 End 2 Diameter | Segs Inzulation wWre Loz
- ] N (] Z [ft] Conn [ 4] £ [ft] Conn i) Digl C | Thk [in] Lozz Tan R [okm-m] | Permn | Tupe EZNEC Prof2+
1 -B0.5 a 30 E05 I 30 #12 KX I I 1.74E-08 1 Copper
2 164 284 15 -16.4 -28.4 15 H12 15 |1 1] 1] 1.74E-08 1 Copper
Gain over dipole is dBd S :
dBd = dBi - 2.15 e Ot GREEN lines are antenna wires
U L L AL [
. Sources |
6.41 dBi = 4.26 dBd Mo, Specified Pos. Actual Pos. Amplitude Fhaze | Type E
100W @ 4.26 dBd = 260W wire # | % From E1 | % FromE1 [Sea | (. 4) (deq ] 5
A E 50 50 8 1 0 | ;
4% EZNEC Pro/2+ v. 7.0 - X 2
File Edit Options Qutputs Setups View Utilities Help |
> HV¥I5 deployable dipole |
Open File LAST.EZ pyable dipole : B SWR Plot: NVIS dep I-:.-,-'e:: e dipole
Save fhz | Frequency 7.2 MHz s Rosot il Edit View Options
Ant Notes ‘wfavelength 136607 it g dit View Liption
Cumrents > | Wires 2'wires, 48 segments Beld BZNEC Pro/2+ | T — : R : R B IEZN?CIP“JQJ'
Sic Dat >_| Sources 1 Source & 50 ahms A A S R S A A A
LosdDat|| || Loads Oloads (75 10 podeoe e b
+ | Trans Lines 0 Transmission Lines { I T T T S S S S S R S S S R S S S R R S B
FF Tab ohms] R R M PR N SO PR O P O
NF Tab 2_{ Transformers 0 Transformers SWR | Db di bbb bbb r e
SR > | L Metworks 0L Metworks 1 = ) A R S U RO S O O O A O P
- > | Param Metworks (0% Param Metwarks = o I | | oo
Wiew Ant : g " . Lo -.1. 3 A
- > | Ground Type Real/High Accuracy gICS R e R e e e o T ek it et ERRh R Rt e R A R S R R e
> | Ground Descrip 1 Medium [0.0303, 20 F = U SO TN S SO P U g LR RN NS A N --
| wire Loss Copper T2z TP sl
NEC2D > | Units Fest Bior ot CursorEley 5.0 9eg, 1_4 i R S R R S U N SO Ui M S R M
+ | Plot Type a0 jmuth Angle 340.0 deg.  Gain 4.05 dBi 7 Freg MHz 7.3
ter Ring 6.41 dBi -2.36 dBmax
> | Step Size 5Deq. G 6.41 dBi -2.36 dBmax30 g:.qﬂ :';?MHZ ;gurce# 1,:, ohme
. dx >ain . 1 ) . =
2 :EISI;E;;EIZD 2;8}: 2 Max Gain  6.41 dBi @ Elev Angle = 90.0 deg. il 38.51 at 3.41 deg.
2 ‘ ohrr amwidth 99.2 deq.; -3dB @ 40.4, 139.6 deg. = 38.44 + | 2.29 ohms
> | Desc Options globe Gain < -100 dBi Refl Coeff 01332 at 16731 deq.
> | Gnd Wave Dist OFF nt/Sidelobe = 100 dB =-0.13 + | 0.02926
Average Gain = 0626 =-2.04 dB Retloss 17.5dB

Antennas are fed INDIVIDUALLY - but a single feedline to a relay or switch at the antenna base would eliminate two long runs of coax.
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3.9/7.2MHz “Fan” Vee Dipole

Height: 30 feet at Center, 30 feet at ends. Elements are 30 degrees of azimuth from each other (minimum).

5 Wires = O *
Wire Create Edit Other
3 - 9 M I I ; [~ Preserve Connections W Show Wire Insulation W Show Loss
Wires = O
MHa. End1 End 2 Diameter | Segs Inzulation wire Loss
Gain over d|p0|e is dBd = [f) IR Z [f] Cannk = [f) Y[R Z [ft] Cannk [in] Diel C | Thk [in] Lozs Tan R [ohm-m] | Perm | Type
i R 0 0 W2 |05 0 30 W2l | #2 3|1 0 0 174608 |1 |Copper EZNEC Pro/2+
dBd = dBi - 2.15 2 05 1] a0 w51 60.5 1] i} #12 21 1 1] i 1.74E-08 1 Copper
3 605 1] a0 0.5 1] i} Wi 4E 2 #12 21 1 1] i 1.74E-08 1 Copper
. 4 -28.8 16.6258 30 0.5 I a0 Wi 1E1 #12 21 1 I 0 1.74E-08 1 Copper
7.47 dBi = 5.32 dBd 5 0a I 30 WIEZ 28.8 -16.25 an #12 21 1 I ] 1.74E-08 1 Copper
100W @ 5.32 dBd = 340W | *
Sources
Mo Specified Pos. Actual Pos. Annplitude Phaze | Type
Wwire # | Z From E1 | % Fram E1 | Seq | [V, A) [dea.]
k|1 1 50 50 2 1 0 | 3 2
" R = - n *
; % EZMEC Prof2+ v. 7.0 - - L
. _ . p . : Z 4 | | >|
File Edit Options Outputs Setups WView Utilities Help \
1 1 PRPR | |
> NVIS deplopable dipale (O o R B
Open File Crossed Dipoles at d0degra < o 012 GEpOYAbie dipoie B SWRP SWR =1.43:1 at 3.890 SWR < 1.8:1 from 3.840 to 3.940
;at‘:":‘s > | Frequency 39MHz File Edit View Options Reset File Edit View Options
nt Notes Wﬁwelength 2521 S8 ft Highlight Total Field EZNEC | EZNEC Prof2-
s > | Wires 5'ires, 87 segments K — Z0 INF
Src Dat > | Sources 1 Source ™ Azimuth Slice (=) 50 ohms
Load Dat > |Loads Oloads @ ElevSlice ~ A (7S 10
FF Tah » | Trans Lines 0 Transmiszion Lines ohimz] c
> | Transformers 0 Transformers a 360 WR
MNF Tab - SWR
Swh > | L Networks 0L Metworks ﬂ J ﬂ 1 =i 3
View Ant > | Y Param Metworks 0% Param Metworks . mq Sounce B
- » | Ground Type Real/High Accuracy Slice Azimuth 2
» | Ground Descrip 1 Medium [0.0303, 20) j 120 T 15
> | 'wire Loss Copper i
NEC-2D x| Units Feet * Elevation Plot Cursor Elev  35.0 deg. 1-4
s |PlotT a0 Azimuth Angle  100.0 deg.  Gain 3.37 dBi 17 Freg MHz 4
FF Plat o lype j Outer Ring 7.47 dBi —4.09 dBm
. -0 -4.09 dBm Freq 3.89 MHz Source # 1
>_| Step Size 5Deg — 30 MaxGain  7.47 dBi SWR 143 20 50 ohms
> | Ref Level 0 dBi urEon e ey Slice Max Gain  7.47 dBi @ Elev Angle = 90.0 deg. z 35.27 at 3.71 deg.
> | Al SWR Z0 75 ohmz Beamwidth 97.2 deg.; -3dB @ 41.4, 138.5 deg. =3519 + |2 284 ohms
> | Desc Dptions Sidelobe Gain < -100 dBi Refl Coeff 0.1758 at 189.7 deg.
| Gnd Wave Dist OFF Front/Sidelobe = 100 dB =-0.173 + ] 0.03144
Average Gain = 0,793 = -1.01 db e Retloss 15148
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3.9/7.2MHz “Fan” Vee Dipole

Height: 30 feet at Center, 30 feet at ends. Elements are 30 degrees of azimuth from each other (minimum).

72 MHZ

Wire Create Edit Other

[~ Coord Entry Maode [~ Preserve Connections v Show 'wire Insulation ¥ Show Lass

wiires = O

MHa. End1 End 2 Diameter | Seaqs InzLlation wire Loss
= A = (M) 13| 2 i) Conin i) ) Z i) Cann [ir) Diel © | Thk (in) Lozz Tan A [okm-m] | Perm | Type
Gain over d'p_OIe is dBd 105 0 30 WiEZ |05 0 30 Wl |[#12 EIE 0 0 174608 |1 | Copper EZNEC Pro/2+
dBd =dBi-2.15 e 0 El] WEET  |GOG 0 30 #1z a1 i i 174608 [1 | Copper
3 -E0.5 I an 0.5 ] 30 WAE 2 #12 21 |1 I I 1.74E-08 |1 Copper
. | AE! -29 16.75 an 0.5 ] 30 W1E1 #12 21 |1 I I 1.74E-08 |1 Copper
7.04 dBi = 4.89 dBd £ |05 0 El] wiEz |23 1675 30 #1z a1 i i 174608 [1 | Copper
100W @ 4.89 dBd = 308 W | *
Sounces
Mo Specified Poz. Actual Poz. Amplitude Fhaze | Tupe
Wire 8 | % FromET | % FromET | Seg | [V, A) [deg.]
ki1 1 50 50 2 1 i I
&% EZNEC Pro/2+ v.7.0 -
File Edit Options Outputs Setups View Utilities Help
al | |
> N¥IS deployable dipole e R e - WR = 1 1 7 1 WR < 1 1 fl' m 7 7
oo - VS deplopable dosle [y 5 pgr; Nvis d o msw S 3:11at7.180 S 8:1 from 7.080 to 7.300
;nat‘:j:s > | Frequency 7.2 MHz File Edit View Options Reset File Edit View Options
PaLLLs Wavelength 136.607 1 Highlight Total Field EZNECT EZNEC Proi2+
s > | Wires Bwires, 87 segments e o — INF
o Dat > | Sources 1 Source ¢ Azimuth Shiee {+ 50 ohms ;
Load Dat > |Loads Oloads & Elev Shice o~ B[S
FF Tah > | Trang Lines 0 Tranzmizzion Lines ohmsz) 5
> | Trangformers 0 Tranzformers o 360 SWR
NF Tab
Swh > | L Networks 0L Metworks ﬂ J 45 j 1 j 3
View Ant > | Y Param Metworks 0% Param Networks _ ) Source i 5
I > | Ground Type Real/High dccuracy Slice Azimuth
> | Ground Descrip 1 Medium [0.0303, 20] j 180 = 15
> | Wire Loss Copper ’
NEC-2D x| Units Feet * Elevation Plat Cursor Elev  35.0 deq. :]
Plot T D Azimuth Angle  45.0 deg. Gain 5.29 dBi 7 Freg MHz 73
FF Plat 2 o lype j Outer Ring 7.04 dBi ~1.75 dBm
. -| 0 -1.75 dbim Freg 7.19 MHz Source # 1
> | Step Size 5Deg. — 30 Max Gain  7.04 dBi SWR 125 z0 50 ohms
>_| Ref Level 0dei urar ey Slice Max Gain  7.04 dBi @ Elev Angle = 70.0 deg. z 52.45 at 1.78 deg.
> | Al SWHR Z0 5 ohmz Beamwidth 1236 deg.; -3dB @ 28 2, 151.8 deg. =62.42 + j1.938 ochms
> | Desc Dptions Sidelobe Gain  7.04 dBi @ Elev Angle = 105.0 deq. Refl Coeff 0.1118 at 7.88 deg.
| Gnd Wawve Dist OFF Front/Sidelobe 0.0 dB =0.107 +j0.01533
Awerage Gan = 0.923 = -0.35 dB TEr Retloss  19.0dB
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NVIS “Points to Ponder”

At 3.5 MHz, a full-size dipole installed at or near and above 1/8 A:
* |s at very least 10 times as efficient as a “two mobile whip dipole”

» Produces signal strengths (at the distant receiver) that are 18 dB to 24 dB greater
(TXERP is = 24 dB greater: 300 W vs 5 W)

» Provides much greater Capture Area, so received signals are much stronger than those on a
“two mobile whip dipole”

At 7 MHz, signal strengths from full-sized dipole at or near and above 1/8 A:

« Are 11 dB to 18 dB greater than those from the “two mobile whip dipole”
« TXERP is =z 14 dB greater: 269 W vs 10 W
» Received signals are correspondingly stronger

When | easily can deploy an antenna that radiates from 250 to 340 Watts from my
100-Watt transmitter.....

« WHY would | use an antenna that makes that transmitter
equivalent to 5 or 10 Watts?

Have | given myself the best chance of successful communication ?
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NVIS Summary

V| Optimum NVIS antenna design is the polar opposite of DX antenna design.

V| A height of 1/8 A results in optimum take-off angles and substantial antenna
gain at those angles.

V| Placing the antenna above 1/8 A results in lowered take-off angles that may not
fully cover the required area, and in lowered gain.

V| Placing the antenna too low results in “negative gain” (i.e., LOSS)
for both TX and RX signals.

v| Because most deployed stations will have no more than 100 Watts output,
antenna efficiency is critical at ALL sites.

Efficiency is especially critical for deployed stations.
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Larry Randall — WASBEN

+1.214.536.0325
larry@nreqgrouplic.com

Tools and articles are here, under the “PUBLICATIONS” tab: WwWWw.Nnregroupllc.com
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