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tnngangur .

Hermun 4 hegdun loftneta med tolvum hefur lengi verid moguleg

e NEC = Numerical Electromagnetics Code
« Notad til ad herma hegdun virloftneta og diska
o Skrifad i Fortran a 8. aratugnum
- Sidari utgafa heitir NEC2 og hefur verid mikid notud enda ekki leyfisskyld
« NEC 3, NEC4 og NEC5 eru lika komnar fram en pad hefur purft leyfi til ad nota peer



‘tnngangur

NEC hefur nt verid umskrifad i C

Einnig er til Mininec sem var proad fyrir Apple II og IPM PC

Grafiskt vidmot hefur verid sett 8 NEC. Okeypis utgafur eru t.d.
Eznec, byggir a NEC3 og NEC4, keyrir a Windows og Linux
4nec2, byggir a NEC2 og NEC4, gert fyrir Windows
NEC LAB byggir 4 NEC2 og gervigreind
CocoaNEC er fyrir MAC OS X, byggir 4 NEC2 og NEC3 ef leyfi er fyrir hendi

Haegt er ad finna morg namskeid um NEC a vefnum,

Listi gefinn a

Par eru Youtube namskeid og einnig ritud namskeid


https://en.wikipedia.org/wiki/Numerical_Electromagnetics_Code

4nec2

Hér var dkvedid ad nota 4nec2 til pess ad kynnast eiginleikum peirrar
utgafu

e Eznec virdist vera mest notada utgafan medal amatora
Pessi fyrirlestur midast vid 4nec2 utgafuna

e Heimasida 4nec2 er

e Hofundur er Arie Voors

e Nuverandi utgafaer 5.9.3

Heegt ad sekja a


https://www.qsl.net/4nec2/
https://qsl.net/4nec2/4nec2.zip

Uppsetning 4nec2 4 Windows

Hun er audveld, seekjum forritid &

e Opnum Zip skrana og drogum ut ur henni Setup_4nec2.exe
e Keyrum skrana Setup_4nec2.exe og hlydum peim skipunum sem fram koma

e Petta endar med pvi ad vid hofum g4nec2 upp sett a tolvunni okkar


https://qsl.net/4nec2/4nec2.zip

Keyrum 4nec2

Forum i ,,Search” svaedid a tolvunni og

slaum inn 4nec2

Pa er 4nec2 keyrt

,2Main" glugginn kemur fram og

hugsanlega fleiri

¥ Main [V5.9.3] (F2)

- | X

File Edit 5Settings Calculate Window Show  Run  Help

IR GEEREE N EENEE

Filename | DELTA-2UA-10M-OF
Woltage | 101-j103v
Impedance | 101-j10.4
Paralel form | 102 /4 -j992
5w R.A0 2.05

Efficiency 100 4

R adiat-eff. 4
ROF [dB]

Ervvironment

Frequency | 285  Mhe
W avelength 1052 it
Current | 995 +j0ma

Sefiez comp. 0.058 uH
Parallel comp. R.R42 uH
Input power | 100 W
Structure lozs 0 LI/
Metwork, loss deb Ui
R adiat-power 100 L

[ Loads [ Palar

GROUND PLAME SPECIFIED.

Comment

FIMITE GROUMD. SOMMERFELD SOLUTION

RELATIWE DIELECTRIC COMST.=13.000

COMDUCTMITY= 5.000E-03 MHOSAMETER

COMPLE® DIELECTRIC COMSTAMT=1.30000E+01-3.15369E +00

Seg's/patches 55

Fattern lines 1991
Freq/Eval steps 11

Calculation time 027" =

start ztop count  step

Theta| 30 | 90 [181 | 1
Phi |88 |8 | 1 |0




e

Keyrum 4nec2

Nu einbeitum vid okkur ad ,,Main“
glugganum

e Settings -> Length unit — Meters
e Settings -> Radius unit — Millimeters
e Settings -> Auto Segmentation

e Settings -> Geometry Edit

» Haegt er ad fara i Geometry Edit eda i NEC
editor. Gott er ad nota Geometry Edit i byrjun,
ba er haegt ad teikna loftnetid grafiskt

e File -> Open -> 4nec2 in/out file

» Pa opnast gluggi og haegt er feera slddina
pangad sem madur vill, t.d. a C:\Loftnet

¥ Main [V5.9.3] (F2) — O %
File Edit 5Settings Calculate Window Show  Run  Help
&|Q| V@0 g @n3 % BE~| @)

Filename | DELTA-30A-10M-OF  Frequency 285  Mhz
W avelength 1052 it

“Yoltage [ 101-j10.3W Currert | 995 +{0 ma

Impedance | 101 -j10.4 Series comp. 0.058 uH
Parallel form | 102 44 - 992 Parallel comp. FR42 uH
S R.B0 205 | nput power 100 !

Efficiency 100 4 Structure lozs 0 L
R adiat-eff. 4 Metwork, loss def L

ROF [dB] R adiat-power 100 !
E rvironment [ Loads [ Palar

GROUND PLAME SPECIFIED.

FIMITE GROUMD. SOMMERFELD SOLUTION

RELATIWE DIELECTRIC COMST.=13.000

COMDUCTMITY= 5.000E-03 MHOSAMETER

COMPLE® DIELECTRIC COMSTAMT=1.30000E+01-3.15369E +00

Comment

Seg's/patches A5 gtart  ztop  count  step
Pattern lines 1991 Theta| .90 | 30 [181 | 1
Freq/Eval steps 11 Phi |23 (88 [1 [0

Calculation time 027" =




Keyrum 4nec2

Haegt er ad opna margar gerdir skraa
e Nec input files (*.nec)
e Nec output files (*.out)
e Eznec input files (*.ez)
e Antenna optimizer files (*.opt)
Veljum skrana
e 36dip.nec (fylgir med i uppsetningunni)

Pa koma pessar myndir:




Keyrum 4nec2

_ T Main[v583] (F2)

— a >

File Edit Settings Calculate Window Show  Run Help

Q| V(@[] © ]S 0] EE- | B
Filename: I6dip.nec Frequency 368 fihz
W avelength 21.47 it
Yoltage [ Cument [
Impedance Sefies comp.
Parallel farm Parallel comp.
S R.A0 Input power W
Efficiency E4 Structure loss LA
R adiat-ff. A Metwork, lozz LibAf
ROF [dB] Radiat-power i
Erviranment | Loads [

Ground zemmety, waires for 2=0 not connected,

Comment

Real/SomMec ground, digl-const =14, conduct =6 mS

Dipole antenna for 80 mir

Segsfpatches | 27
Pattern lines |
Freq/Eval steps | 1
Calculation time | s

Petta er tvipoll fyrir 3,68 MHz. Skodum honnun hans

Geometry edit glugginn, smellum a annan virinn og sjdaum ad hann liggur milli x = -0,5 og x = -19,65, hann
er pvi 19,15 m langur. Hann er 2 mm pykkur (r=1 mm)

Hinn virinn liggur fra x = 0,5 til x = 19,65 , 19,1 m langur
Pridji virinn er i midjunni milli x=-0,5 til x=0,5, 1 m langur
Sjaum ad virarnir eru i z=20 m, p.e. i 20 m had

stalt stop  count step

@ Geometry (F3)

Show View Validate
36dip.nec

Currents

Far-field Mear-field Wire

Plot

Theta : 80

Axis 10 mtr

Phi : 280



¥ Main[v593] (F2) - 0O w | @ Geometry (F3) _

Show View Validate Currents Far-field MNear-field Wire Plot

File Edit Settings Calculate Window Show FRun  Help 36dip.nec
m n &[W| ¥(®/s0fes] O[5 %] BB | @
e y r u e C Filename I6dip nec Frequency 368 Mhz
W avelength 21.47 it
Yoltage [ Cument [

Impedance Sefies comp.
Parallel farm Parallel comp.

S R.A0 Input power W
Efficiency E4 Structure loss LA .
R adiat-ff. A Metwork, lozz LibAf
ROF [dB] Radiat-power i
Erviranment | Loads [

Ground zemmety, waires for 2=0 not connected, Y

Real/SomMec ground, digl-const =14, conduct =6 mS o

Comment Theta : 80 Axis 1 10 mtr Phi : 280

Dipole antenna for 80 mir

Segs/patches | 27 start  stop  count  step
Pattern lines |

Freq/Eval steps | 1

Calculation time | s

[ Geometry glugganum getum vid opnad ,,Show* og séd t.d.
e Wire Numbers
e Segments

Getum snuid hnitakerfinu ad vild

10



Keyrum 4nec2

Teiknum loftnetid i
Geometry Edit

1 L%k 5 M 1 1

Y Main [V5.9.3] (F2) — ]

File Edit Settings Calculate Window Show Run  Hel

@ ¥ ®hley G2 % HE | @3

Filename | I6dip. nec Frequency 3652 vily
W avelength a1 47 rkr

Ytum a takkann sem er
6. fra vinstri —

Pa kemur upp mynd af  altage | CLment
loftnetinu par sem vid

getum teiknad nyja vira eda eytt virum, sett inn spennulind, pétta, spolur,
vionam og flutningslinur

Vid sjaum ad spennulindin i pessu deemi gefur1V
Vid getum horft a loftnetid i ollum plonum, 3D, xz, yz, xy

11



Keyrum 4nec2 * i
\=L/
Hér er horft a loftnetid i xz plani aifevnl el el LNzl Al o o
Hér er haegt ad velja tegund jardar S ven
e Free space : i : =g NI
 Fast ground h:
e Perf. ground
e Real ground
e MiniNec ground * :
Getum nu latio forritid reikna

utgeislunarmynd loftnetsins
Forum i ,Main" gluggann og veljum Calculate -> Nec Output Data - Far field
pattern - Generate

12



: ? ... /
Utgeislunarmyndir

Faum utgeislunarmynd i 16dréttu og laréttu plani

Pattern (F4) — w

Getum Sé6 betta i ];)I'],.V],.dd ::Ejm:;:;ld Jrten Compare Tende F\-F:rkt]icall:ll:ane

1502 45

Ytum & 3D takkann i Main glugganum
Veljum Pattern

Veljum Multicolor

Getum snuid myndinni ad vild

50
999 < dBi < £.35
Phi= 87 185 4a0 "% Max gain The:25

13



Sjaum ad
pad er
heldur
meiri
utgeislun
pvert a
tvipolinn
en til enda
hans

14



@ fGain/SWR/Impedance (F3) — O e

: LR WA (80 ) « B

5/ : | B )

amvionam (e. Impedance) | e
Til ad finna samvidnamid er farid i 3

Main gluggann - Calculate | j j

NEC output data o [

e Velja Frequency Sweep | Y oo

e Velja Start = 3.4 og Stop = 4.0

| [ /Gain/SWR/Impedance (F5) - O x
e Velja Generate o e e
, . ot e
e b4 kemur gluggi par sem haegt er ad . | g
I4 . 7 Reset

skoda SWR sem fall af tidni an [

e Eda Impedance 20 s
Petta ma nyta t.d. til ad finna pa =T
tioni par sem SWR er minnst, eda N ” =N
til ad hanna adlogunarras . ™ |2

{-180 ¥ Log
v GIFSF

1a -200
34 345 35 355 36 365 37 375 38 385 33 395 4 MH:




Smith kort

Getum fengid
fram Smith kort
med pvi ad
smella & Smith-
korts takkann i
Main glugg-
anum

7
File Edit Settings Calculate \Window Show Run
Help

| @) ¥ @|e5 @ (2] % EE | @)

Filenarne I5dip.out Frequency 262 Mhz
Wavelength | 81,47 mlr
Yoltage 901 +j0y Current 1.17-1001 4

(2% Smith Chart (F11)

Show  View

Wil Source

ATT. SWR SwWH
[1E] [dB] wolk-ratio

— 0
— 1
— 2
— 3
- 4
— 5
- 7
- 10
- 15
0 -
£ 25
a0
BT g
(1o B
nz—
047 4y
0 d
ng— &
1 7
E
15 fs
ke
3
4 Lo
F
B 1
o3
990
Fefl.  Fetu.
Loz=in [dE]

99 333
a0 alll
20
20 10
15
R
4
10 3
2 2h
E 2
L 1.8
B
3 14
2
12
1 11
0 0
0.0 ni
nz
i1 0.z
n4
n.z
0h
0.3
e
n4
s nr
e g
nr
n.s na
na
1 1
FooU
Fefl-coeff.

Export

Impeort

¢---- Towards Load £ ----

Freq: 3.68 Mhz

Imp. : 81.2 +j0.

-El 5110238 @1.33°
Fpeohim
[81.2 /715958 ohm ]




Smith kort — Tidnisveip

Ef vid stillum a tidnisveip (e. frequency sweep) i Calculate flipanum getum
vid fengid fram Smith kort & mismunandi tionum

Purfum pa ad yta aftur a Smith korts takkann

Getum pa hlaupid um tidnisvidid med R
orvatokkunum € og = ef vid stadsetjum
musarbendilinn i Smith kortinu

Getum skodad dahrif mismunandi lengdar
flutningslina med Shift € og -

Home takkinn gefur kost 4 normudu korti

,,,,,,

5

7%
::'

2] ,/

(AN
0 4 A
=2 o TNy
& L /

RIS
R

|

]
] 2 l'!r
EN ey

333‘“
W
&\\}

S

-
%

______
e

&0
4
19099: , 10_3__ 1 . . -2 45 - L " ! Freq: 368 Mhz
L -+ A2 WE e - D 511 0.238yE 337
HHHHHHHHHHHHH =i T Imp. : 81.2 + B.95 ohm
[81.2 4/ 6358 ohm )



Bestun (e. optimisation)

Haegt er ad nota 4nec 2 til pess ad besta akvedna eiginleika loftneta eda
sambland eiginleika. Einstokum eiginleikum er getid vaegi

e Standbylgja

e Avinningur

 Front-to-back hlutfall

e Inngangsvidnam, badi raun- og launhluti

e Nytni
Pa verdur ad setja lengdir loftnetsins og had fra jorou upp sem breytur
Veljum nu i Main glugga Settings

 Veljum NEC editor (new)

e Forum i Edit i Main glugga input (.nec) file

18



m ptlm L ) e

¥ 36dip.nec - dnec? Edit

. pé l<emur fram File Cell Rows Selection Options - _I _l @ El

|Default straight line wire-elerment

LI 4 L3 Spmbols T Geometry 1 Source /Load 1 Freq./Ground 1 Others 1 Cammen
. S] aUI I l a6 erel er Geometry (Scaling=Meters ) ™ Use wire tapering
Ni [Type | Tag]  Seas| 1] 1] 1| %2 v 72| Radius| | | | ommen t
1 Fwire 1 19 Jen 0 hgh 05 0 hgh 0.00
L i
SRR i 2 |wire 2 1 05 0 hgh 05 i hgh  0.001
® X e len t].l 005 3 |wire 3 13 0.5 0 hah I 0 hah 0.0m

e Eri haed z = hgh
 Wire2 er milli
e x=-0.5til 0.5

¥27 36dip.nec - dnec? Edit

. Wire3 er File Cell Rows Selection Options _
Mupd Ins| pet| W |

|Elptional cormrmett on spmbolfvariable
Symbols T Geomat T Source /Load T Freq./Ground T Others T Caommen

® X=O.5 til len Symbols

MNr | Symbols and eguations | mmmmmm t
1 |len =19.64646 hgh=20 WWire length and height in meters

* Hér eru len og hgh breyturnar -
* Peim eru gefin gildi i flipanum
SymbOlS ’72‘8::::;“‘ Fest Clnch © '°% " Custom Factor [10 19




estun (e. optimisation)

® Férum Ill’l i Main gluggann Og E Optimizer and Evaluator (F12) — O it |
Veljum CalCUIa‘te e Start Optimizer _SFEl.tltriln-:?;un Option Weighting factors [FOM] in 2: :‘Z::ahle e
’ . . oy D ptimize g IDEfau vI SwHR Gan F/B F/AR  Rin X4in  ER
* b4 kemur gluggi par sem vid sjaum vaisbler  obeng O 0 [0 0 0 o
brey'turnar I:;;lglljﬁatﬁ r Surf-ware at distance= 1 Km
freq=3.68 ;:?ta ;g ;gu [Totgan <]
% len 257 19.646 m Fiesalution |5_ deq. [™ Fregsweep
* hgh=20m il T ORI e S8
o freq = 3,68 MHz Stat | Update NECHie | Exit |
() Pro’fum a6 breyta tianinni Og besta m.t.t. Calculated resu.lts: Show LDQI_ . Flot fESU“I i i Variable Values:
; 0 . Run: | 5WH |Gan |[F/B F/R R-n | #-in Eff. Res %|Step & Fur:
standbylgju sem faer 100% vaegi el

* Forum nidur 4 3.5005 MHz og veljum len
e Vir1og Vir 2 lengdust i 20.584 m

e Smellum nu 4 Update NEC-file
og kollum skrana 36dip-35005.nec

20



e — e
Bestun
’ ’ b b /Gain/SWR/Impedance (F5) -0 %
Skodum nu skrana 36dip-35005.nec med bor Ve
Main gluggi - File — Open 36dip-35005.nec : =

Keyrum i Main-Calculate-NEC output-data

10

Veljum Frequency Sweep og Generate

IE R
EEEE

Faum minnstu standbylgju vid 3,5 MHz NG
® SWR - 1,6 13.4 345 3% 385 36 365 37 375 38 385 39 395 4 MHz T

Viljum kannski skera loftnetid fyrir midjuna | T

a bandinu °|

Main - Calculate — Start Optimizer ! \ i
e Veljum len til ad breyta . j E
e Veljum Frequency = 3,65 MHz

21



Bestun

Fé.um mynd af SWR ket /Gain/SWR/Impedance (F5) _ - y

2 Show View V/|source Plot
med laegstri stand- -
e 5/ (50 ohm) 36dip-3650.out = SWH /el
bylgju a 3,65 MHz 10 O Gai /FB
: ; g " Impedance
SWR er ramlega 3 a : Fieset_|
3,5 MHz og 3,8 MHz g
4
. |
1 L[]
, ==
X2
[
W Log [
W Gnd [
1 3.4 3.45 35 355 36 3.E6R a7 378 3.8 3.85 3.9 MHz




Bestun

Getum lika latid forritid besta fyrir okkur tvipdl a 28,2 MHz

Main - Calculate - Start Optimizer

Veljum len og Frequency = 28,2 MHz

Vistum skrana med nafnid 36dip-28200.nec

Opnum skrana med Main - File - Open 4nec2 in/out file

Main - Calculate - NEC output-data

[ Generate glugganum veljum vid
e Frequency sweep Start Freq = 3.4 og Stop Freq = 29.8 og Step = 0.2
e Generate

e Faum standbylgjulagmork 4 morgum tidnum
» 3,8 MHz, 12 MHz, 20 MHz, 28,2 MHz

23



Bestun

Gaman er ad fara i Pattern gluggann og skoda hvernig
utgeislunarmynstrid breytist med tidoni, notum - og <

b /Gain/SWR/Impedance (F3) — O >
Show View V/lsource Plot
g, 0 o 2.2 M2 @ S /et
{~ [Hain/FB
A00 (" Impedance
Rezet |
200
100
40 J J
20 J J
10 I
4 2 E7aea ?L -
og
2
W Gnd [
1 2
3.4 5.4 74 9.4 11.4 13.4 154 17.4 19.4 21.4 234 284 274 294 MHz 4




Bestun

Vid saum af pessu ad alltaf verdur ad hafa skilninc% a verkefninu pegar bestad er, eda almennt
pegar tolvur eru notadar til verka, lika gervigrein

Pad komu fram margar tidnir med lagmarks standbylgju og forritid valdi bara pa virlengd sem
naest var upphaflegu virlengdinni en gaf samt lagmarks standbylgju 4 28,2 MHz

Vid vitum hins vegar betur og vitum ad virlengd sem er nalaegt pvi ad vera halfbylgja gefur
lagmark & 28,2 MHz

Breytum pvi upphafs virlengdinni i 2,5 m

Main - Settings - NEC Editor (new)

Main - Edit - input (.nec) file

Symbols flipi - len=2.5 , freq =28.2

File - Save

Main - Calculate — Start Optimizer

Optimizer gluggi — Update NEC-file

Main - Calculate — NEC output-data

Generate gluggi — Frequency sweep — Velja start = 27.9, stop = 29.8, Step =0.05

25



ket /Gain/SWR/Im pedance (F3)

Show View V/lsource Plot

g

b
b

SwR (50 ohm] J6dip-28200._out
10

279

28.1 28.3 28.5 28,7 28.9 23.1 23.3

23.5

23.7

tHz

Fium ntt SWR = 1,5. Hin er 2 a 29 MHz og 32 29,7 MHz

(¢ SWH /ref

(" [@ain / FB
(" Impedance

Reszet |

[
EEEN

w Log [
w Gnd [



~ Bestun

Utgeislunarmyndin er

i l60réttu plani. Verdum
a0 fara a eina tidni til

ao fa larétt plan

Main - Calculate
- NEC output data

Pattern glugginn
- Far field pattern

Generate

Show Farfield Mearfield Compa

T ot-gain [dBi]

Freq=:28.2

36edip-28200. out
Phi=88

re Transfer FFab Plot

Yertical plane




(5 Pattern (F4) — Pt

~ Show Farfield MNearfield Compare Transfer FFtab Plot
e St u n Tot-gain [dBi] 105 Eu]'f . Hornizonta | plane
]

28.2 MHz

Nu kemur larétta planid

Forum nu i Main-3D ) "' ' ‘: ..”

Veljum Multi-Color

Idip-28200. o0t : |
Theta= 82 N Max qain Phi:89



3.49

1.94

0.28

%)
o

11

14

112

N

dBi
7.61

112




‘tokaord

Gaman er ad vinna med 4nec2 pegar buid er ad kynnast forritinu

Vonandi getur pessi kynning hjalpad ykkur vid ad kynnast pvi

Eg hef ekki samanburd vid Eznec sem er mest notada
loftnetahermiforritid medal amatora

Gaman veeri ad fa kynnigu a Eznec
Pakka fyrir dheyrnina

30



	Slide 1: Hönnun loftneta með aðstoð 4nec2 
	Slide 2: Inngangur
	Slide 3: Inngangur
	Slide 4: 4nec2
	Slide 5: Uppsetning 4nec2 á Windows
	Slide 6: Keyrum 4nec2
	Slide 7: Keyrum 4nec2
	Slide 8: Keyrum 4nec2
	Slide 9: Keyrum 4nec2
	Slide 10: Keyrum 4nec2
	Slide 11: Keyrum 4nec2
	Slide 12: Keyrum 4nec2
	Slide 13: Útgeislunarmyndir
	Slide 14: Útgeislunarmyndir
	Slide 15: Samviðnám (e. Impedance)
	Slide 16: Smith kort
	Slide 17: Smith kort – Tíðnisveip 
	Slide 18: Bestun (e. optimisation)
	Slide 19: Bestun (e. optimisation)
	Slide 20: Bestun (e. optimisation)
	Slide 21: Bestun 
	Slide 22: Bestun
	Slide 23: Bestun 
	Slide 24: Bestun
	Slide 25: Bestun 
	Slide 26: Bestun
	Slide 27: Bestun
	Slide 28: Bestun
	Slide 29: Bestun
	Slide 30: Lokaorð

