Modeling

What is modeling.
General Use
Use Iin Electronics
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If this Is what you are expecting you
are in the wrong place
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« A model is a physical, pictorial, graphical, or
mathematical representation of object.
Examples are model aircraft, boats, or cars.

« Architects commonly build models of building.

« A drawing such as a house plan is also a
model.
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House Plan (Model)
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« The detail and accuracy of the plan (model)
determines how much information you can get
from the model.

. With a good enough plan you can generate a
materials list, cut list, and materials and labor
cost to build the house.
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Spice

« This same principal of modeling can be used in
all types of endeavors, including Ham Radio.

» Some examples of modeling are:

« Spice for circuit performance modeling. You can
download a free version of this on the internet.
The most common one is LT spice. There is a
user forum that has much help and additional
models not included with the basic download
however you can do most thing with the basic
download.
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Colpits Osc

LTspice XVII - [colpits.asc]

'l: File Edit Hierarchy View Simulate Tools Window Help

PEHT AR DR s RRMHAS LD L3 DY
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« Another common modeling program is
SimSmith it is also free download. You can get
tutorials on how to use this program from the
WOQE web site.
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SimSmith
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« The best program for modeling antennas is
EZNEC. A free demo version of this program is
available one the eznec web site. The demo
version is the complete program. It is just
limited to modeling simple antennas IE an
antenna with 2 wavelengths of conductors or
less. With this you can model a dipole, vertical,
guad loop etc.
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EZNEC

« Antenna modeling program using NEC method
of moments.

. Was developed at Berkley by the department of
the navy. NEC 2 is in public domain. The most
current version is NEC 4. You must buy a

license to use NEC 4. The added features are
not required for most ham radio applications.

« There are 3 versions for non professional use.

. The demo version is free and is only limited in
the size of antenna you can model.
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. Standard EZNEC is what most hams need .

« There is also a EZNEC + version that can
handle larger models such as stacks of beams
on a large tower. It also has some additional
features such as circular polarization .

« The demo version will do simple antenna such
as dipoles. It is limited to about 2 wavelengths
of wire. ( A wire is any straight conductor)
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EZNEC Main Window

. This is the control window that opens when you
first start EZNEC

« The best way to start using this program is to
open the help pull down menu.

« Click on contents. This is the complete manual
for the program.

. Read through the introduction and getting
started.
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EZNEC Main Window

B¥ EZNEC+ v.6.0 (No Key - Plus Operation)

File Edit Options Outputs Setups View Utilities Help
> Back yard dipole
: ; File LAST.EZ
Save As > | Frequency 14 MHz
Ant Notes Wavelength 70.2551 it
T > | Wires 1Wire, 11 seaments
" GreDat > | Sources 1 Source
Iload D=0l > | Loads 0 Loads
EEATER! > | Trans Lines 0 Transmission Lines
"NFTab | > | Transformers 0 Transformers
SWhR > | L Networks 0L Networks
View Ant
— > | Ground Type Real/MININEC
> | Ground Descrip 1 Medium (0.0303, 20)
> | Wire Loss Zero
NEC-2D > | Units Feet
FF Plot | > | Plot Type 3D
> | Step Size 5Dea.
> | Ref Level 0 dei
> | Alt SWR Z0 75 ohms
> | Desc Options
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E? EZNEC v. 6.0 User Manual
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@ Introduction

- @ Getting Started

- @ Test Drive

- Building The Model
@ Interpreting The Results
Q Reference

Q Legal Notices

Q Support

Welcome

Welcome to EZNEC® version 6.0!

This manual has been written to cover all EZNEC program
types, both standard and professional. Sections which
dont apply to all program types are identified; otherwise,
all references in the manual to EZNEC apply equally to
EZNEC+ and EZNEC Pro programs EZNEC Pro/2 and
EZNEC Pro/4.

Its assumed that you know basic Windows operation,
such as clicking, dragging, and selecting, and references
will occasionally be made to common Windows tools
such as Notepad or the Windows Explorer. Please consult
your Windows documentation if you're not familiar with
basic Windows techniques.

Comments about this manual are always welcome and
will be read, although a prompt personal reply might not
always be practical. Please send comments and
suggestions to w7el@eznec.com.

Manual updates are included in the EZNEC maintenance
releases which are available as theyre developed. Please
see Updates for details.

EZNEC® is aregistered trademark of Roy W. Lewallen. All
rights are reserved.
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EZNEC Introduction

E? EZNEC v. 6.0 User Manual

w e o & O

Hide Back Fomward  Print  Options
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2] Welcome
E]Q_Z] Introduction

E] A Few Words About Copy Protection
- 2] Guarantee

- [2] Amateur or Professional?

. % [2] Notes For Intemational Users
- @ Getting Started

- @ Test Drive

- Building The Model

- @ Interpreting The Results

- @ Reference

@ Legal Notices

Q Support

Welcome

Welcome to EZNEC® version 6.0!

This manual has been written to cover all EZNEC program
types, both standard and professional. Sections which
don't apply to all program types are identified; otherwise,
all references in the manual to EZNEC apply equally to
EZNEC+ and EZNEC Pro programs EZNEC Pro/2 and
EZNEC Pro/4.

Its assumed that you know basic Windows operation,
such as clicking, dragging, and selecting, and references
will occasionally be made to common Windows tools
such as Notepad or the Windows Explorer. Please consult
your Windows documentation if you're not familiar with
basic Windows techniques.

Comments about this manual are always welcome and
will be read, although a prompt personal reply might not
always be practical. Please send comments and
suggestions to w7el@eznec.com.

Manual updates are included in the EZNEC maintenance
releases which are available as theyre developed. Please
see Updates for details.

EZNEC® is areqgistered trademark of Roy W. Lewallen. All
rights are reserved.
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Getting Started
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E? EZNEC v. 6.0 User Manual
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Test Drive

o

Options
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~~~~~~ @ Welcome

- Q Introduction

> & EIER

= (]2] Test Drive

] Test Drive Introduction
] Along The Straightaway
ﬂ Through The Curves
ﬂ On The Race Course
- [2] A Lap Around Track 5
- [2] Taking Car 6 For A Spin
: ~[2] Plus Octane Fill Up

. Q Building The Model

@ Interpreting The Resutts
@ Reference

- @ Legal Notices

- @ Support

Welcome

Welcome to EZNEC® version 6.0!

This manual has been written to cover all EZNEC program
types, both standard and professional. Sections which
don't apply to all program types are identified; otherwise,
all references in the manual to EZNEC apply equally to
EZNEC+ and EZNEC Pro programs EZNEC Pro/2 and
EZNEC Pro/4.

Its assumed that you know basic Windows operation,
such as clicking, dragging, and selecting, and references
will occasionally be made to common Windows tools
such as Notepad or the Windows Explorer. Please consult
your Windows documentation if you're not familiar with
basic Windows techniques.

Comments about this manual are always welcome and
will be read, although a prompt personal reply might not
always be practical. Please send comments and
suggestions to w7el@eznec.com.

Manual updates are included in the EZNEC maintenance
releases which are available as theyre developed. Please
see Updates for details.

EZNEC® is aregistered trademark of Roy W. Lewallen. All

rights are reserved.
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Building the Model
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Wires Menu

w. Wires - O
Wire Create Edit Other
[~ Coord Entry Mode [~ Preserve Connections ¥ Show Wire Insulation
Wires
MNo. End1 End 2 Diameter | Segs Insulation
X [ft) Y [ft) Z [ft) Conn X [ft) Y [ft) Z [ft) Conn (in] Diel C | Thk [in)
b1 0 0 30 0 33.43 30 #12 11 |1 0
*
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View Antenna

w View Antenna: Back yard dipole

File Edit View Options Reset

oo EZNEC+
.\\
Display ~ Current .\'\.\.
Reset | Reset |
~

—Move Image

X o« | >

Y o4 [l » -
Z 4 3

Reset |

[~ Center Ant Image

— Mouse Operation

¢ Normal Viewing
" Add Conn Wires
" Move Wire Ends
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w View Antenna: Back yard dipole

File Edit View Options Reset

r Zoon EZNEC+
.\\
Display ~ Current .\\'\.
Reset | Reset |
~

—Move Image

X4 »

Y 4 » s

Z 4 »

Reset |

[~ Center Ant Image

— Mouse Operation

f* Normal Yiewing
" Add Conn Wires
" Move Wire Ends
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Azimuth Plot

w. 2D Plot: Back yard dipole

File Edit View Options Reset
— Highlight ———— | Total Field EZNEC+

" Off

& Azimuth Slice

" Elev Slice

0 360

4 | | > |
0
Cursar Azimuth
-l 90
14 MHz
35 Azimuth Plot CursorAz 0.0 deg.
Elevation Angle 35.0 deg. Gain 6.81 dBi
.| Outer Ring 6.81 dBi 0.0 dBmax
0.0 dBmax3D
Slice Elev 3D Max Gain 6.81 dBi

Slice Max Gain 6.81 dBi @ Az Angle = 0.0 deqg.
Front/Side 7.28 dB
Beamwidth 95.6 deg.; -3dB @ 312.2, 47.8 deg.
Sidelobe Gain  6.81 dBi @ Az Angle = 180.0 deg.
Front/Sidelocbe 0.0 dB
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Elevation Plot

w. 2D Plot: Back yard dipole

File Edit View Options Reset

— Highlight ———— | Total Field 0dB EZNEC+
" Off
" Azimuth Slice
¢ Elev Slice
0 360
Al ]
0
Slice Azimuth
| 180
14 MHz
20 Elevation Plot Cursor Elev  20.0 deg.
Azimuth Angle 0.0 deg. Gain 5.23 dBi
.| Outer Ring 6.81 dBi -1.57 dBmax
-1.57 dBmax3D
Cursar Elev 3D Max Gain 6.81 dBi
Slice Max Gain 6.81 dBi @ Elev Angle = 35.0 deg.
Beamwidth 41.4 deq.; -3dB @ 15.9, 57.3 deg.
Sidelobe Gain  6.81 dBi @ Elev Angle = 145.0 deq.
Front/Sidelocbe 0.0 dB
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Possible Future Presentations.

« Detailed use of EZNEC

« How to use SimSmith

« Vertical Antenna Myths

. SPICE Basics

« Receiver Specifications and what they mean
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