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Predhovor

Mozna realna uloha pre A.R.E.S. pocas
Krizovej situacie:

Zabezpecit moznost nepretrziteho 24
hodinoveho radioveho spojenia medzi dvomi
lokalitami v SR, ktoré su navzajom
geograficky oddelene pohoriami, pricom nie
je mozne vyuzit ani VKV prostriedky a aj
Sirenie KV medzi lokalitami je problematicke
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Near-Vertical Incidence
Skywave

Text & Graphics by Paul Gaskell, G4MWO

Rev 03 4" June 2009  First prepared Summer 2002




NVIS

3 Coje NVIS ?

d Znamena Near-Vertical Incidence Skywave

(lonosfericka vina s takmer kolmym dopadom =
Sirenie na male a stredne vzdialenosti)

d NVIS je opakom ku of DX (long — distance =
velka vzdialenost)

1 Dosah od lokalneho spojenia po stredne
vzdialenosti (0 — 250 miles = 400 km)




‘Standardné’ sirenie

d Aby sa signal Siril na velkeé vzdialenosti, musi
byt vyzarovany z antény pod malym uhlom

— 30 stupnov a mene;

1 Takze signal moze prejst maximalnu
vzdialnost, kym poprvykrat vojde do ionosfery

 DlIha medzera kym sa signal vrati na zem, teda
usek medzi miestom dopadu na zem a koncom
Sirenia sa povrchovej viny je takzvana ,mrtva
zona“ alebo ,zona ticha" (skip zone) (obr.)




‘Standardné’ Sirenie

lllustration courtesy of Barrett Communications Pty
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NVIS Sirenie

L Aby sa signal siril lokalne a na strednée
vzdialenosti, musi byt vyzarovany z antény pod
vysokym uhlom - typicky 60- 90 stupnov

'V takom pripade sa signal vracia z ionosfery pod
podobnym uhlom a pokryva rozsah od 0 do 400
km (0-250 miles)

L Tymto sp6sobom signal vyplnuje mrtvu zonu -
zonu ticha ( Skip (dead) zone) ako ked' zoberiete
hadicu a zacnete nou striekat do dazdnika !




NVIS Sirenie

lllustration courtesy of Barrett Communications Pty
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Ako uspesne vyuzit’ Sirenie NVIS

d Musime mat vysoky vyzarovaci uhol antény

J Musime minimalizovat Sirenie povrchovou
vinou, ktore bude interferovat s lonosferickou
vinou

3 A najddlezitejsie - MUSIME ZVOLIT SPRAVNE
FREKVENCNE PASMO - pri volbe prili§
vysokej frekvencie signal unikne priamo do
vesmiru !




Vrstvy 10nosfery

F2: 250-320 km
F1: 150-210 km
E: 100-120 km
D: 70 - 90 km

Layered

ionosphere

Remote Remote
station 1 station 2

lllustration courtesy of the University of Ulster Communications Centre

Base
station



Vol'ba spravnej frekvencie

] lonosféra pozostava z vrstiev D, E, F1 a F2

 Vrstva D a v mensom rozsahu aj E zoslabuju a
absorbuju signal
1 Najlepsi odraz signalu je od vrstvy F2

1 Kazdopadne potrebujeme poznat frekvenciu
vrstvy F2 - takzvanu "kriticku frekvenciu” alebo
JoF2" — signaly s vyssou frekvenciou sa uz
neodrazaju od F2, ale prenikaju do vesmiru

1 Optimalna frekvencia pre NVIS sSirenie je okolo
10% pod hodnotou foF2




NVIS - Frekvencie a denna doba

1 Zo skusenosti - najvyssie NVIS frekvencie sa

do 1,81 MHz pasma.

J "VysSSie" frekvencie sa vyskytuju pocas dna,
"stredné" popoludni a vecCer a "nizke" v noci

1 NVIS frekvencie su ovplyviiované aj obdobim roka
a periodou slnecného cyklu

J Pre najlepsie vysledky pri zabezpeceni spojenia
potrebujeme taketo tri rozne frekvencné "pasma”




NVIS - kriticka frekvencia foF2

A Kriticka frekvencia je kfuCom k uspesnej praci
na KV s vyuzitim Sirenia NVIS

4 Kriticka frekvencia (alebo foF2) je najvyssia
frekvencia v istom Case, pri ktorej signal
vysielany vertikalne sa vrat spat na zem a
akykolvek signal s vysSsou frekvenciu prenikne
do vesmiru.

d Nakolko nas pre NVIS zaujimaju signaly
vysielané vertikalne, je poznanie hodnoty tejto
kriticke] frekvencie v Case pre nas najdolezitejsie

1 Ako teda vieme najst alebo stanovit hodnotu
foF27?




NVIS — udaje o kritickej frekvencii

 Internetoveé informécie, Z IoQosférickych sond v
realnom case ( napr. UFA CAV — Pruhonice)

d Webove straky s predpovedami kriticke;
frekvencie IPS foF2 World Maps (australske)

. Predpovedné tabulky z programov pre Sirenie
KV a podobne tlacene materialy : napr. program
WGELProp. .

1 Odhadom plati: vyssie pasmo (foF2) je cez
den, stredné frekvencie pololudni a vecer, nizsie
frekvencie v noci.
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[onogram v realnom Case

http://147.231.47.3/latestFrames.htm (UFA CAV)
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Ionogram v realnom Case

http://147.231.47.3/latestFrames.htm (UFA CAV)

Lowell
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IPS foF2 World Map

http://www.ips.qgov.au/HF Systems/6/5
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IPS foF2 World Map

http://www.ips.gov.au/HF Systems/
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NVIS — pre radioamaterov

AV praxi 7MHz (40m ) pasmo je obvykle tym "najvyssim”
pasmom pre NVIS

3.5 MHz (80m) nasledujuce nizsie (stredné) pasmo

1 80m and 160m su silne ovplyvnované pocas dna
absorbciou v D vrstve plus su tu Sumy v noci a su
premenlivé pocCas roka

1 Tym sa tu javi potreba "strednej" prechodove;
frekvencie okolo SMHz a to je d6vod preco radioamateri
hladaju frekvencie v tomto frekvencnom spektre




NVIS — z hladiska ANTEN

 Pre NVIS su potrebné antény s vyzarovanim do

velkych uhlov (60-90°)

 Vertikalne antény - su nepouzitelné- ziaria
predovsetkym do malych uhlov

- Polviny dipol vo vyske poc
lambda ziari pod nizkymi u
umiestneny vo vyske 0,25

la priruciek - 0,5

nlami, ALE ked je
ambda a nizsie, ziari

predovsetkym do vysokych uhlov !

- Prilis nizko umiestneny dipal - vysoke straty v
zemi. Reflektorovy vodiC alebo zemniCe mdzu

redukovat tieto straty




Vertikalne antény = Ziadna vysokouhlova radiacia

Perfect Ground
Average Ground .

| | | Elevation
0 dB=5.10 dBi | 7.150 MHz




Horizontalny dipol v r6znej vyske nad zemou (1)

la) 50° 60° 70° &o° . Bild 9.1.9

r40 40 Vertikaldiagramme

' eines horizontalen

190¢ 30° Halbwellendipols

oot/ | in Abhangigkeit von

il G 20 der Héhe iiber ideal

L L leitender Erde (1)

e o 37
05 W 50 5w 5 z_am a)-1/8A,b)-1/4 A,¢)-3/8 4

d)-1/2 4, e)-5/8 A, )-3/4 4

le) 30° 60° 70° &° e

[ Sﬂn mn ﬁgo

,,_ﬂ!J. . T
20 15 10 95 0 05 10 15 zaﬂ'




Horizontalny dipol v r6znej vyske nad zemou (2)
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Horizontalny dipol vo vyske podla
priruciek

L Antenarske prirucky hovoria:
aby horizontalny dipol vyzaroval do malych

uhlov, musi byt umiestneny vo vyske cca 0,5 A
nad zemou

dPre vyssie pasma ako su 20 m, 15m a10 m je to
lahko realizovatelne, pre nizke pasma ako 80m
a 160m je vyska 0,5 A velmi vysoka




Horizontalny dipol vo vyske podla
prirucky (0,5 lambda)




Nizky horizontalny dipol = vyzarovanie do
vysokych uhlov




Nizky horizontalny dipol = vyzarovanie do
vysokych uhlov

dKed sa vyska dipolu znizuje, radiacné uhly sa
ZVySuju a vyzarovanie do nizkych uhlov
nakoniec mizne

 Optimalne vyzarovanie do vysokych uhlov sa

dosahuje pri vyske dipolu 0,25 A nad zemou
(napr. 10 m pre pasmo 40m — 7 MHz)

dKed zmensujeme vysku antény pod 0,25 A
Znizuje sa ucinnost anteny

 Praktické hodnoty vysky dipdlu pre NVIS su
0,25A - 0,15 A nad zemou




NVIS — Jednopasmove anteny

d Zakladnym typom anteny je dipdl, Co je v
podstate jednopasmova anténa

1 Je tu vsak tiez rad specialnych jednopasmovych
anten NVIS s vyssim ziskom ako su:

 Dipdl s reflektorom
O Anténa Shirley
d Antena Jamaica




NVIS — Dipol s reflektorom

Illustration courtesy of NVIS Communications (Worldradio Books)
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Charakteriskticke rozmery pre NVIS

MOD

Vyska

160 m
1,8 MHz

30 m
3,5 MHz

40 m
7 MIHZz

NVIS

1/8 A
(0,125)

20 m

10m

5m

NVIS

1/6 A
(0,15)

24 m

6 m

NVIS

IZ
(0,25)

40 m

Y A
(0,50)

80m




NVIS —Antena Shirley

;
H=20-30 FT

1/2 WAVE
LENGTH

munications (Worldradio Books)



NVIS — Anténa Jamaica

\@ B=1/2 4
D=1/2 &

'
|
' H=1/8TO 1/4 »

Figure 6. Jamaica anlenna {Can be built from standard antenna
kits AN/GRA-50; has four times the gain of the dipole anienna.)

lllustration courtesy of NVIS Communications (Worldradio Books)



NVIS — viacpasmove anteny

J Ako uz bolo spominane pre uspesnu 24
hodinovu NVIS prevadzku potrebujeme
minimalne tri frekvencné pasma (7 MHz, 5 MHz
3,5 MHz) - takze potrebujeme aj viacpasmove
anteny

dNajjednoduchsie su napr.: "dlhy drot" = long
wire, Inverted L, Shallow (120°) Inverted-Vee
Doublet s otvorenym napajacom, celovina nizka
(0,16-0,25 A) horizontalna sfuCka ( m6ze byt
pod nou reflektor)

dMobzu byt pouzité aj iné viacpasmove antény:-




NVIS — Skladany dipol

lllustration courtesy of NVIS Communications (Worldradio Books)
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NVIS — Anténa AS2259 alebo anténa‘Collins’

Illustration courtesy of NVIS Communications (Worldradio Books)
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NVIS — Anténa AS2259 alebo antena‘Collins’(2)




NVIS — spojkovany Doublet

Illustration courtesy of NVIS Communications (Worldradio Books)
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NVIS —Sirokopasmovy skladany dipol (T2FD)

Antenna total length approx 90ft

600 Q Terminating Resistance/Balancing Network

Z

i

12 : 1 Stepdown Balun to 50 Q

Example — Barker & Williamson BWD 1.8 — 30 MHz Wideband Folded Dipole

Courtesy of Barker & Williamson Manufacturing Inc.



NVIS — Mobilna prevadzka

d  Mobzeme pouzit tyCovu (whip) anténu pre NVIS ale NIE
VERTIKALNE. Takuto anténu mézeme:

A) ohnut na aute smerom dozadu tak naplocho, ako sa
to len da bez zalomenia

B) ohnut anténu mimo obrysu vozidla najmenej v uhle
45° - to sa da samozrejme len stacionarne - nie za

jazdy

d  Mobzeme pouzit sluCkové antény a to bud:
A) A fore — aft loop antény ( ponorky) alebo
B) Magnetickeé sluCckove antény
Pozor na vysoke napatia, ktoré sa nachadzaju na
niektorych Castiach tychto antén !




NVIS — Adaptéer na naklon antény

lllustration courtesy of NVIS Communication — Worldradio Books
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NVIS — Codan’s Whip Method (VK)

lllustration courtesy of Codan Pty.

1 METRE MINIMUM
SEPARATION BETWEEN
ROOF TOP OR RACK

ANTENNA MOUNTED AT BUMPER BAR HEIGHT



NVIS — The Fore — Aft Loop (WA6UBE)

Photos courtesy of Patricia Gibbons, WA6UBE




NVIS — Magneticka sl'uCkova anténa (Rusky Styl !)

Photo PA3EQB




NVIS — Magneticka sl'uCkova anténa (Australsky Styl !)




NVIS — Magneticka sl'uCkova anténa
(O.T.T. alebo Styl ,,vesiak® ?)
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NVIS — Niektore in¢ aspekty....

A NVIS v druhej svetovej vojne (WW II)

Podas dfia ,D* : Uspedna komunikacia medzi hlavnym
stanom operacie v Uxbridge, lodou USS ANCON
riadiacou utok a vylodujucimi sa skupinami bola
dosiahnuta pomocou horizontalnych antéen a NVIS a to
na zaklade zlych vysledkov s vertikalmi, ktore ziskal dr.
Harold BEVERAGE (slavny odbornik z oblasti anten!)

Nemoci taktiez pouzivali pocas WWII Mobilneé NVIS
antennas ( vid dalej)




NVIS pocas Dna ,,D* — vylodenie v Normandui

e

anme‘.l & Speidel |
Army Growp B

oW

‘Hehoesior

Dnllmﬂnn A Pemse-l
Tth Army

].BHEI:I.E‘:' lllustration. courtesy of NVIS Communlcatlonl,Wo.rIdradlo Books.
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WWII - Nemecky radiovoz s NVIS Anténou




WWII German Radio Vehicle with NVIS Antenna (Operational Desert
Photo)




‘Tone’ Burst’s View of NVIS

How's the N¥] 5" experiment | Well, you've qot to stort by] Yeah .. well I've ot that
going , Tone? Over 1 m%ﬁﬁnw Li:r'.n.!h.l1| . mﬂmdfﬂ

\

Ll R o L] 5'-:|-.l-rl|
RSGB Radio Today Sept 2000



ALE : Automatic Link Establishment

JALE scans and tests sets of frequencies —
usually in several bands - for a particular path or
net until it finds a frequency that will support
communications over the path.

JEach radio in an ALE net constantly broadcasts
a sounding signal and “listens” for other
sounding signals generated by other net
members

d Analysis of these signals by processing
determines the best frequency for
communication at the time and this frequency is
then selected automatically for operations




I 21045 - ALE

G4GUQO’s ALE Controller Programme for PCs

File Edit Wiew Configuration Equipment Channels Addreszez Scan Call Data Clear Fill Help

D] &[5 «|w|s5]1] 2]

[14:42:52][CH 14][T¥VS SHD][VAR 1[ALO0] BER 19 SH 03 :J
[14:56:04][CH 14][TVS SHD][JTY J[ALO0] BER 23 SH 038

[14:58:31][CH 14][T¥VS SHD][JHR J[ALO0] BER 15 SH 04

[14:58:35][CH 14][TV¥VS SHD][JHR J[ALO0] BER 13 SH 03

[14:58:38][CH 14][TV¥VS SHD][JHR J[ALD0] BER 13 SH 02

[15:01:37][CH 14][TO J[HCC J1[THIS WAS][ADW 1[ALD] BER
[15:02:25][CH 14][TV¥VS SHD][ADWV J[ALO0] BER 28 SH 07

[15:02:28][CH 14][TVS SHD][ADWV J[ALO0] BER 21 SH 04

[15:03:55][CH 14][T¥VS SHD][OFF J[ALO0] BER 17 SH 03

[15:04:01][CH 14][T¥US SHD][OFF J[ALO0] BER 16 SH 04 |
[15:04:02][CH 14][T¥S SHD][OFF 1[ALD] BER 11 SH 03

[15:16:16][CH 14][TV¥VS SHD][GUA J[ALO0] BER 17 SH 04

[15:26:47][CH 14][T¥VS SHD][PLA 1[ALO0] BER 2?6 SH 07

[15:27:58][CH 14][TVS SHD][VAR J[ALO0] BER 28 SH 07

[15:28:07][CH 14][T¥US SHD][VAR 1[ALO0] BER 2?6 SH 03

[15:47:33][CH 14][T¥VS SHD][ADW 1[ALD] BEER 12 SH 01

[15:47:44][CH 14][TVS SHD][ADWV J[AL0O] BER 11 SH 01

[15:50:47][CH 14][T¥VS SHD][GYT J1[ALO0] BER 17 SH 02

[15:54:04][CH 14][T¥VS SHD][JHR J[ALO0O] BER 14 SH 02

[15:54:09][CH 14][T¥VS SHD][JHR J[ALO0] BER 11 SH 01

[15:54:13][CH 14][TV¥VS SHD][JHR J[ALO0O] BER 14 SH 03

[15:55:46][CH 14][TV¥VS SHD][JDG J[ALO0] BER 22 SH 06

[15:56:24][CH 14][T¥VS SHD][JTY J[ALO] BER 11 SH 01

[16:02:42][CH 14][T¥VS SHD][OFF J[ALO0O] BER 19 SH 04

[16:12:49][CH 14][TVS SHD][VAR J[ALO0] BER 18 SH 01

[16:13:07][CH 14][TV¥VS SHD][VAR J[ALO0] BER 28 SH 06

[16:16:24][CH 14][TVS SHD][GUA J[ALO0O] BER 18 SH 03

[16:16:29][CH 14][TVS SHD][GUA J[ALO] BER 15 SH 03

[16:26:59][CH 14][TV¥VS SHD][PLA J[ALO0] BER 24 SH 038 Charles Brain, G4GUO -
21I|‘-'..-|-'..1-'1?'Ifl"‘l:l 14A1TITUS CHNT1ITHR 1TATNHT BFR 12 CH N7 I _}IJ

|CH 00 [STOPPED

RX |

| MUK |

v




UZito¢ne webstranky s tématikou NVIS

http://www.ukssdc.ac.uk/ionosondes/view latest.html Chilton, UK lonosonde —the nearest
Real-Time lonogram for foF2 Critical Frequency

http.//sec.noaa.gov/ftpdir/lists/iono_day/Fairford iono.txt lonosonde at RAF Fairford,
Gloucestershire — Text Version

http.://www.ips.gov.au Australian Space Weather agency. Several useful maps. Covers
Europe

http://www.cebik.com/cb.html Some Notes on "Cloud Burners' (US term for NVIS
antennas)

http.//www.codan.com.au/ Codan Communications (Australia) HF SSB & Satellite

http.//www.iinet.net.au/~barrett Barrett Communications ( Aus.) Commercial HF SSB

http.//www.qmac.com/ Q-Mac Communications (Aus.) HF SSB

hitp://www.ravnet-hf.net/ RAYNET HF Team website. Lots of useful information

http://www.tactical-link.com/Interesting US Amateur NVIS site with a Military leaning




NVIS - Suhrn

1 Pokryva vzdialenosti od 0 do 400km vyuzitim ionosférickej
viny s vysokym uhlom 60-90°

 Volba spravneho frekvencného pasma tesne pod kritickou
frekvenciu fOF2 je velmi ddlezita.

O Anténa musi byt horizontalna - nie vertikalna (s vynimkou
magnetickych sluciek)

 Anténa musi byt umiestnena nizko nad zemou 0,25 - 0,15
lambda

 Antéeny NVIS maju vSesmerove vyzarovanie

 Na 24 hodinovu NVIS prevadzku je potrebna viacpasmova
anténa (minimalne tri pasma — 3,5 MHz, 5 MHz a 7 MHZz)




NVIS = No Skip Zone!

THE END

BJ Skips, Wigan
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