Antena de tip Yagi Uda




Sa se proiecteze si modeleze o antena Yagi Uda cu 5 elemente care
functioneaza [a900 MHz (antenele Yagi Uda functioneaza intre 30 MHz si 3
GHz)

Enuntul lucrarii




Enuntul lucrarii

Directors Boom

Reflector /W’ \o
\\ <‘.:¢’>

-~
e

ELEMENT

Length of the Driven Element
Length of the Reflector

Length of the Director 1

Length of the Director 2

Length of the Director 3

Spacing between Directors
Reflector to dipole spacing

Dipole to Director spacing

Reflector Dipole Director
0.56A 0.45X .55\
Driven ' —T
Elemen 0.35A 0.125A

SPECIFICATION

0.458A to 0.5\

0.55A to 0.58A

0.45A

0.40A

0.35A

0.2A

0.35A

0.125A

c=f-41
Lungimea de unda pentru frecventa de operare dorita:

c 3-108m/s 3

= ? = 900 - 1052 = 5 = 0,33 m = 333mm
* Lungime dipolului activ

0,4584 = 0,458 0,333 = 0,1511m = 151,1mm
* Lungime reflectorului

0,554 =0,55%* 0,333 =0,1815m = 181,5mm
* Lungime directorl
0,454 = 0,45 % 0,333 = 0,1485m = 148,5mm
* Lungime director2

0,44 =0,4 0,333 =0,132m = 132mm

* Lungime director3

0,354 =0,35% 0,333 =0,1155m = 115,5mm
e Distanta dintre directori

0,24 =10,2 ¥ 0,333 = 0,066m = 66mm

e Distanta dintre reflector si dipol

0,354 =0,35%0,333 =0,1155m = 115,5mm
* Distanta dintre dipol si directorl

0,1254 = 0,125 % 0,333 = 0,04125m = 41,25mm




Obiectivele lucrarii

Modelarea unei antene Yagi Uda care functioneaza la 0,9 GHz
Reprezentarea parametrilor S

Determinarea matricii parametrilor S

Modificarea lungimii elementelor antenei pentru a schimba frecventa de rezonanta
Reprezentarea impedantei (parte reala si imaginara)

Reprezentarea castigului antenei 3D

Reprezentarea castigului antenei 2D

Determinarea emisiilor antenei

Reprezentarea in cod de culori a campului electric in regiunea definita
Reprezentarea vectoriala a campului electric in regiunea definita
Reprezentarea vectoriala a campului magnetic in regiunea definita
Optimizarea antenei



Implementarea modelului pentru modelare numerica

* Se deschide Ansys Electronics Desktop

* Se va alege sa se modeleze un proiect HFSS

#”

HFS5

-

g HFSS
|*J HFSS 3D Layout

ﬁ‘ ANSYS Electronics Desktop 2020 R1 - Project
File Edit View Project Tools Window Help
—'R H ‘a —l"\ E‘ESaveArchive b Cut ) Undo % @

' |2J' Restare Archive i Copy (¥ Redo
HFS5 Q3D Circuit b
-

-

) @

I
New  Open

Open Save  Save Close
w Examples As
Desktop View Simulation Automation

Project Manager

B Def

7). W

I

Properties

MName |\.'

J;txl

Paste Ctrl+V
Rename F2
Delete Project Permanently from Disk Delete
Insert > P
+
Close %
Save Ctrl+S -
Save As... '
£
Analyze All B
Submit Job... [£77
Project Variables... 1|
Project Datasets... 2

Convert All Designs to Full Access
Convert All Designs to Read Only

4 Paste X Delete

Insert HFSS Design

Insert HFSS 3D Layout Design
Insert Q3D Extractor Design
Insert 2D Extractor Design
Insert Circuit Design

Insert Circuit Netlist

Insert Maxwell 3D Design
Insert Maxwell 2D Design
Insert RMxprt Design

Insert Maxwell Circuit Design
Insert Simplarer Design
Insert Icepak Desian

Insert Documentation File...




Implementarea modelului pentru modelare numerica

* Vom alege unitatea de masura pentru model din Modeler ->Units...

H4, set Model Units

Select units:

[ Rescale to new units

Ok

Cancel

>

Vom alege tipul solutiei din HFSS->Solution Type

Solution Type: cablucoax2 - HFSSDesign

Solution Types

® hodal

(" Terminal

(" Transient

Driven Options

(@ MNetwork Analysis

[ Auto-Open Region

[ Sawe as default

Ok

( Eigenmode
(" Characteristic Mode
 SBR+

(" Composite Excitation

Cancel




Implementarea unei jumatati de reflector

Desenam un cilindru de dimensiuni oarecare, dupa care introducem dimensiunile de mai jos

Properties: Project1 - HFSSDesign1 - Modeler bt

Command |

Name Value | Unit |Eva|uatedV... Description | |

Command  |CreateCylinder
Coordinate ...|Global

Center Posi.. 0,00 meter Ometer, Om...
| asis X
| Radius 0.002 meter 0.002meter
| Height 0.0907 meter 0.0907meter
_Numberof... ] 0

Properties: Project1 - HFSSDesign1 - Modeler

Aftribute

Name Value | Unit |Eva|uated\."... Description IFiead—onIyl |
Name reflector

Material "copper” "copper

Solve Inside [+
Orientation | Global
Model v
Group Madel
w Display Wir...
: Material Ap...

|Transparent 0

I
o

ﬂl

[~ Show Hidden

OK | Cancel Apply




Implementarea unei jumatati de dipol

Cream un nou cilindru cu setarile de mai jos:

Properties: Project1 - HFSSDesign1 - Modeler

Command |

MName Value | Unit |Eva|uated V. Description | |
Command  CreateCylinder

| Coordinate ... Global

| Center Posi... 0.002 ,0.1155.0 meter 0.002meter, ...

| s X

| Radius 0.002 meter |0.002meter

| Height 0.0755 meter 0.0755meter

:Numberof.. ] ]

Properties: Project1 - HFSSDesign1 - Modeler
Adtribute
Name Value | Unit |Eva|uated V. Description |Read—only| |
MName dipol ]

m Material "copper” "copper” I_
| [solve Inside [ |
" |orientation | Global ]
" [Model 2 -
| Group Model ]
| Display Wir.. |
| Material Ap ]
N I

[~ Show Hidden

oK I Cancel Apply




Implementarea unei jumatati din director1

Properties: Project1 - HF55Design1 - Modeler X
Command |
MName Value | Unit |Eva|uated V.. Description | | ;

Command  CreateCylinder

Coordinate ... Global

Center Posi... 0.0.15675 0 meter |Ometer, 0.15...

Axis X

Radius 0.002 meter |0.002meter

Height 0.07425 meter |0.07425meter

MNumberof... 0 ]

Properties: Project - HFSSDesign1 - Modeler
Attribute
Mame Value | Unit |Eva|uatedV... Description |Fiead—on|y| |

Mame directorl [~
Material "copper” "copper" I_
Solve Inside 3 [~
Orientation  Global [
Model [ [
Group Maodel [
Display Wir... I_

Material Ap...

|Transparent

[~ Show Hidden

[ o |

Cancel Apply

Z



Implementarea unei jumatati din director2

Properties: Project1 - HFSSDesign1 - Modeler pd
Command |
MName WValue | Unit |Eva|uated V... Description | |

Command  CreateCylinder

Coordinate ... Global

Center Posi.. 0.0.22275 .0 meter Ometer, 0.22..

Axis X

Radius 0.002 meter |0.002meter

Numberof.. 0 0

Properties: Project1 - HFSSDesign1 - Modeler X
Attribute
Name Value | Unit |Eva|uated\."... Description |Read—only| |
Name director2 |
" Material "copper” "copper” I_

Solve Inside v ]
Orientation  Global |
Madel [+ [
Group Madel |
Display Wir... I_
Material Ap... ]
‘Transparent |

[~ ShowHidden

oK I Cancel Apply




Implementarea unei jumatati din director3

Properties: Project1 - HFSSDesign1 - Modeler

Command |

Name

Value

[ Unit |Evaluated V..

Description | |

Command  CreateCylinder
Coordinate ... Global
Center Posi... 0.0.28875 .0
Axis X

Radius 0.002

0.0577
Numberof... 0

meter Ometer, 0.28...

meter 0.002meter

]

Attribute

Properties: Project1 - HFSSDesign1 - Modeler

Name

Walue

| Unit |Evaluated V...

Description

| Fiead-onlyl |

MName director3
Material "copper”
Solve Inside
Orientation
Model

Group Model

Global

Display Wir...
Material Ap...

|Transparent

99

1

"copper’

[~ Show Hidden

e

-

o |

Cancel

Apply




Crearea geometrica intregii structuri

* Se vor selecta toate elementele create si se va alege din meniul edit optiunea Duplicate-> Around
Axis

{4, Duplicate Around Axis x

Axis: X .  Z
Angle: |1BD ﬂ |deg ﬂ
Tatal number: 2 i‘

Attach To Original Object: [

MOTE: When 'Attach to Original Object' is selected,
face/edge assignments (e.g. boundaries/excitations) on
model consistency, when

duplicates will be lost, to ensure
‘Tatal Number' is edited.

Se va proceda la fel si in cazul celorlalte elemente ale antenei

1; Se poate aplica aceasta optiune pentru mai multe elemente de tip director deodata?



Crearea geometrica intregii structuri

* Se vor uni cele 2 parti create pentru reflector, dipoll, dipol2 si dipol3 prin accesarea din meniul
Modeler a comenzii Boolean->Unite dupa alegerea geometriilor ce se doresc a fi unite

Cum se poate vizualiza noua structura
creata in intregime in fereastra de lucru
(comanda)

Creati o vedere unde gridul sa fie ascuns,
sistemul de coordonate sa fie mic si sa se
poata vedea doar directorl, director2 si
director3



Crearea portului unde se va alimenta antena

* Se alege planul de lucru XY - .

* Se va desena un dreptughi ca in figura pentr a defini mai apoi portul pentru dipol

Properties: Project1 - HFSSDesign1 - Modeler it

Command |

Name Value | Unit |Eva|uated\."... Description | |

Command  CreateRectangle
Coordinate ... |Global

| Position 0.002.01135.0 meter 0.002meter, ...
| Axis z

| XSize -0.004 meter -0.004meter
| YSize 0.004 meter 0.004meter

[~ Show Hidden

0K | Cancel Apply




L]

Atribuirea surselor gi a conditiilor de frontiera

e Se va selecta dreptunghiul nou creat pentru a atribui o sursa de tip Lumped

Port

MNext Behind
Selection Mode
Select Objects
Extend Selection

Go to History
Measure
View

Edit

Group
Create 3D Component...

Replace with 3D Component...

Assign Material...
Create Array ...

Create Open Region ...

Update Open Region Padding...

Assign Boundary
Assign Excitation
Assign Hybrid

Assign Mesh Operation

Plot Fields
Plot Mesh...
Plot VRT

Copy Image

wWow e

Circuit Port...
Floguet Port...
Lumped Port...
Terminal...
Wave Port...
Incident Wave
Linked Field
Voltage...
Current...
Magnetic Bias...

Multipaction Charge Region...

Multipaction DC Bias...

Lumped Port : General

MName: |Port|'1

Full Port Impedance: 50

Impedance ::=resistance + 1i * reactance

Use Defaults

chm ﬂ

| Mext = |

Cancel

x




Atribuirea surselor si a conditiilor de frontiera

Project Manager 1 X
=-&5 HFSSDesign1 (Drivi A

Lumped Port : Modes X Lumped Port : Post Processing X

—Port Renormalization—— ——— — — ————————————————— | b e B8 Mesh
(" DoMNotRenormalize e P Analysis
MNumber of Modes: |1 ) . .
@ Renormalize All Modes Optimetrics

Mode Integration Line Characteristic Inpedance (Zo) Full Port Impedance: 50 ohm LI """ Results
[ Port Field Display

< >

Impedance :=resistance + 1i * reactance

—Deembed Settings

[ Deembed

Use Defaults |
Use Defaults |

<Back I Finish I Cancel
I Next > I

<Back Cancel




Atribuirea surselor si a conditiilor de frontiera

* Se va creea o zona pe care dorim sa afisam radiatia dispozitivului nou creat. Acest lucru il putem obtine prin crearea unui
spatiu Region sau prin noua optiune din care apare in meniul care este accesat prin click dreapta in fereastra de lucru Create
Open Region; PML se foloseste pentru o acuratete mai mare a solutiei pentru campul indepartat

MNext Behind B
Selection Mode > Create Open Region XK
Select Objects >

Extend Selection > )
Fegion
Go to History

Measure > Operating Frequency:  |900 ﬂ |"~“1HZ ﬂ

View »

Edit > [ Apply infinite ground plane at Meg £ J direction

Group >
Create 3D C i..
reate omponen Boundary

Replace with 3D Component...

# Assign Material... { Radiation
Create Array ...

Ereate Open Region J { FE-BI
Update Open Region Padding...

Assign Boundary o Fhil

Assign Excitation
Assign Hybrid
Assign Mesh Operation

R N W

[ Save as default
Plot Fields >

Plot Mesh... DE. Cancel

Plot VRT >

Copy Image




'\f,' Atribuirea surselor si a conditiilor de frontiera

Accesati din arborele modelului
elementele de tip PML nou create pentru
a le observa

* Observati toate conditiile de frontiera si
alimentarile create din fereastra Project

Manager TSR
5 Solids
o4 air
B-& Cylinder?
Project Manager 1 X -1 CreateCylinder
: . . .- SectionTo
- H:SSDemgnl (DrivenModal)* ~ - & copper
------ g 30 Components B4 bratl

-1 CreateCylinder

- brat2
-4 PMLGroup1_XYZ_1
- 4% PMLGroup1_XZ_1
- 4% PMLGroup1_YZ_1
-4 PMLGroup1_7_1
- & vacuum)

E--EF Boundaries

------ EF PML_radiationl
------ EF PML_radiation2
------ EF PML_radiation3
------ ¥ PML_radiation4 - Sheets

------ IF PML_radiations @53 Lumped Port
...... IF PML_radiations -l Coordinate Systems

-8 Excitations -4 Planes
{ w2 Lists

E
E
E
E




Setarea parametrilor care se doresc a fi determinati in cadrul

e Se vor impune setar

lucrarii

Driven Solution Setup

General l Options I Advanced 1 Hybrid ] Expression Cache I Derivatives I Defaults 1

Setup Name Setupl
[v Enabled [~ Solve Poris Only
Adaptive Solutions
Solution Frequency: ® Single (" Multi-Frequencies (" Broadband
Frequency | 900 |NIHz ﬂ
Maximum Number of Passes 20
(& Maximum Delta S 0.02

(" Use Matrix Convergence

Use Defaults

HPC and Analysis Options...

.
X

Edit Frequency Sweep

General l Interpolation ] Defaults l

Sweep Name: |Sweep [+ Enabled
Sweep Type: |Interpo|ating ﬂ
Frequency Sweeps [401 points defined]
Distribution | start | End
1 |Linear Count 450MHz 2000MHz Points 401
‘ ‘ | Preview ... |

3D Fields Save Options
[ Save Fields (At Basis Freqgs)

-

Time Domain Calculation... |

et

oK | Cancel ‘

o |

* Se vor rula numeric problema modelata

e de rulare/rezolvare/solutionare

Setup

-

& Auto
-7 Advanced

Validation Check cablucoax2 - HFSSDesign1

J HFSSDesignt

Walidation Check completed.

| Close

' Design Settings

<+ 30 Model

1 Boundaries and Excitations
1 Mesh Operations

[ Analysis Setup

1 Optimetrics

[+ Radiation

Validate .

%

Analyze
All



Culegerea, interpretarea si postprocesarea rezultatelor

B | Solutions: Yagi Uda 5 elemente - HFSSDesign’

Simulation: |Setup1 ﬂ

Diesign Yariation: |

Profile CO”VEFQEHCEIMatrixData MeshStatistics]

v

Mumber of Passes

Fass Number| Sokved Elements | Max Mag. Delta 5

Completed 7
Maximum 20
Minimurn 1

Max hag. Delta S
Target  0.02
Current  0.016537

~ | M Ia W

View, (@ Tahle (" Plot

Export

CONVERGED

Consecutive Passes
Target 1
Current 1

Default Settings

Sawe Defaults Clear Defaults

8803

11449
14573
19312
25029
32424
41983

INFA
0.42704
0.37208
0.27234
0.080601
0.026Z286
0.016537

Close

B | Solutions: Yagi Uda 5 elemente - HFSSDesign1

Simulation: |SEtUF'1

=

Design Yariation: |

Profile Convergence} Matrix Data Mesh Statistics ]

Total number of elements: 48573

O X

e

Mum Tets... |Mim edge \emgt...|MaH edge lengt.. |RMS edge lengt...|  Min tet vol Maw tet vol | Mean tet wal... | Std Devn [val...| A
directord 444 0.00216292 0.0173466 0.00715107 5.26496e-11... 1.02663e-08... 1.59141e-09... 1.41866e-09.
directord 1 445 0.00213453 0.0156546 0.0071533 2.4034e-11.. 9.18089209.. 1.58427=09.. 1.32606e-09..
PML_RadiatingSurtace 1 7a0 00377402 0.215464 0.0308315 2.62837=-06... 0.000261282.. . 35%544e-05..
PML_RadiatingSurface_2 B 00346116 0.244834 0.0980181 3.30321e-06... 0.000418368.. . 475414e-08.
PtL_RadiatingSurface_3 a5 010839 0189101 0137582 5.85825e-05... 0.000215816 3.3728e-05
PML_RadiatingSurtace_4 253 0.0502308 0.225703 0108265 E.12173s-06.. 0.000420125... 4.77067=-05.. 51716205
PML_RadiatingSurtace 5 420 0.0382576 0170867 0.0206388 3.22221e06.. 0.000154614... 217724e-05.. 21728:-05
PML_RadiatingSurface_E 256 0.0461565 0175623 0103653 7.20221e-06... 0.000234441... 47147605, 4.46414e-05..
PtL_RadiatingSurface_7 53 0.100685 0.232345 0162539 3.9605e-05... 0.000400313... 0.000755624... 0.000109592.
PML_RadiatingSurtace_g 108 00541675 0.276519 0144778 8.98332e-06... 0.000607987... 0.000100803... 0.000115868...
PML_RadiatingSurtace_3 189 0.0452557 0.207674 0104238 5.46605s-06... 0.000406838... 4.36405e-05... 5.85927Ee-05...
PML_RadiatingSurface_10 17 00531453 0.217074 0122531 8.28061e-06... 0.000345612... 9.30486e-05... 8.86995e-05...
PHL_RadiatingSurface_11 56 0.0982157 0.232345 0159138 2.75248:=-05... 0.000368819... 0.000147287... B.8878e-05
PML_RadiatingSurtace_12 137 0.0E29647 0.225708 0126653 7.315972e-06... 0.000534667... 7.94645:-05.. 9.40755e-05...
PML_RadiatingSurtace 13 173 0.0485793 0.232345 0103575 45804e-06... 0.000410575... 4. 7E7EEL-05.. BE2383e-05..
PML_RadiatingSurface_14 125 0.0530697 0.276519 0135737 1.21756=-05... 0.000541339... 870935e-05... 0.00010189...
PHL_RadiatingSurface_15 ar 011084 0.229834 0.143875 4.23409e-05... 0.000357058... 0.000709304... £.58524e-05.
PML_RadiatingSurtace_16 34 00963774 0.229834 0150704 2.86881e-05... 0.000313856... 0.000118348... 8.2777e-05
PML_RadiatingSurtace 17 82 0.0544251 0.229334 0111825 5.14371e-06... 0.000278405... 4.93201.-05.. 5.82119e-05...
PML_RadiatingSurface_18 73 0.0584471 0.229334 0120388 9.63204e-06... 0.000353872... 5.54007e-05... B.45244e-05...
PHL_RadiatingSurface_13 18 0.0942008 0217701 0.185662 4.93756e-05... 0.000391673... 0.000202657... 0.000140953.
PML_RadiatingSurtace_20 20 0107385 0217701 0175389 §.62245:-05... 0.000448562... 0.000182331... 0.000113396...
PML_RadiatingSurtace_21 aF 0.0544251 0217701 014123 9.44472e-06... 0.000306915... 9.85858=-05... 0.000101207...
PML_RadiatingSurface_22 40 0.0484062 0.217701 0141483 7.16463e-06... 0.000341704... 9.11956=-05.. 0.0001164
PHL_RadiatingSurface_23 23 0104458 0217701 0170123 39276e-05... 0.000389501... 0.000758601... 0.0001047123.
PML_RadiatingSurtace_24 16 010835 0217701 0187258 E.07348:-05.. 0.00060797... 0.0002275385.. 0.000150383...
PML_RadiatingSurtace_25 42 0.0584551 0217701 0122081 8.26777e-06... 0.000363943... £.68528e-05... 0.000101786...
PHL_RadiatingSurface_26 34 0.0665682 0217701 0142727 1.38845e-05... 0.000318098... 0.000707289... 0.000105972.
RadiatingSurtace 38034 0.00104104 0.744631 0.0201628 2.85518s-11... 0.000134725... 7.16175e-07... 3.93839e-06...
reflactor 578 0.00184803 0.0261452 0.00925536 1.48453s-11... 1.31538e-08... 1.92163=-09.. 202632e-09..
reflector_1 L=t 000165172 0.0287544 0.00386875 3.12138e-11... 1.06645e-08... 1.95546e-09.. 1.96755e-09...

v

Export...

Close




Culegerea, interpretarea $i postprocesarea rezultatelor
Meshul creat pentru proiectul analizat

* Pentru a observa Mesh-ul creat vom da click dreapta pe zona de lucru si vom alege Plot
Mesh dupa ce am selectat geometria pentru care se doreste a fi reprezentat.




Culegerea, interpretarea si postprocesarea rezultatelor

HFSS Tools Window Help

& m

w

Solution Type...
List...

Validation Check...
Analyze All
Submit Job...

Edit Notes...

Toolkit

3D Model Editor
Set Object Temperature...
Design Settings...

Model

Boundaries
Excitations

Hybrid

Mesh

Analysis Setup
Optimetrics Analysis
Fields

Radiation

Results

Boundary Display (Solver View)

Design Properties...
Design Datasets...

.,

i

Reprezentarea parametrilor S

Create Modal Solution Data Report
Create Fields Report
Create Report From File...

Delete All Reports
Report Templates

User Defined Solutions...
Create User Defined Solution

Dataset Solutions...

Output Variables...

Rectangular Plot
Rectangular Stacked Plot
Polar Plot

Data Table

Smith Chart

3D Rectangular Plot

3D Polar Plot

3D Spherical Plot
Rectangular Contour Plot
Smith Contour Plot

Q Report: dipol - HFSSDesign1 - New Report - New Trace(s)

— Context

Domain:

Solution:

|Setup1 : Sweep

=]

ISweep

TOR Options... |

=1

— Update Report

|7 Real time Update ™ |

Trace | Families | Families Displayl

Primary Sweep: IFreq

Rl

X: [v Default I Freq

v:|48(5(1,1))

Category:

Variables

Dutsut Variables

Y Parameter

Z Parameter
VEWR

Gamma

Fort Zo

Lambda

Epsilon

Group Delay

Active S Parameter
Active Y Parameter
Active 7 Parameter
Active VSWR
Passivity

Design

Quantiw:l hd I

XK
Range
Function...
Function:

<none>
ang_deg
ang_deg_val
ang_rad

arg

cang_deg
cang_deg_val
cang_rad

dB10normalize
dB20normalize
dBc

im

mag

normalize

re

Output Variables... | Options... |

New Report | Apply Trace | add Trace |

Close |




Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentarea parametrilor S

HFSSDesign1 ANSYS

Name | X Y S Parameter Plot 1

Curve Info

m1 0.8801 | -10:3409

— dB(5(1,1))
Setup1 : Sweep

-2.00 —
-4.00 1

-6.00

dB(S(1,1))

-8.00 —

-10.00

—12_[}!} T T T T I T T T T | T T T T | T T T T I T T T T T T
0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80

Freq [GHz]

2.00



Modificarea lungimii antenei pentru a avea frecventa de rezonanta dorita
* Alegem reflector si vom modifica lungimea(se modifica in ambele parti)

Add Variable

Marme Ilung

Unit Type ILength

LInit Imeter

Yalug j1.001

Properties: Yagi Uda 5 elemente - HFSSDesign1 - Modeler x
Command |
Name Value | Unit |Eva|uatedV.. Description | |
Command  CreateCylinder
Coordinate ... Global
CenterPosi.. 0.0.0 meter Ometer, Om
Axis x
Radius 0.002 meter | 0.002meter
[p.03071und] | meter [0.0307meter | |
Numberof .. 0 0
[~ Show Hidden
0K I Cancel | Apply
. . .
) da la fel tru direct
€ va proceada la rel Si pentru airectorl
Properties: Yagi Uda 5 elemente - HFSSDesign1 - Modeler
Command |
Name Value | Unit |Eva|uated\l’... Description

Command | CreateCylinder
Coordinate ... Global
Center Posi.. 0,0.15675.0

Axis X
" |Radius 0.002
| Height 0.07425lung
_Numberof.. 0

meter Ometer, 0.15..
meter 0.002meter

0.07325meter
1]

[~ Show Hidden

oK | Cancel

Type ILD::aI Wariahle - |
(8] I Cancel
Properties: Yagi Uda 5 elemente - HFSSDesign1 - Modeler
Command |
Name Value | Unit |Eva|uated\f.. Description | |

Command  CreateCylinder
Coordinate ... Global
Center Posi.. 0022275 0

Axis LS
| |Radius  |0.002
w Height 0.066-lung
] Numberof... |0

meter Ometer, 0.22...
meter 0.002meter

(.065meter
0

[~ Show Hidden

OK I Cancel

Apply




Modificarea lungimii antenei pentru a avea frecventa de

rezonanta dorita

MName X

mi1 | 0.8840

S Parameter Plot 2

HFSSDesign1 ANSYS

-12.7228

-2.00
-4.00

-6.00

dB(S(1,1))

-8.00
-10.00 —

-12.00

Curve Info
— dB(5(1,1))

Setup1 : Sweep

-14.00
0.40

T T T T T T T T T T T T T I T T T T T T
0.60 0.80 1.00 1.20 1.40 1.60

Freq [GHz]

2.00

1%;( Care este banda de frecventa pe care functioneaza aceasta antena?



Culegerea, interpretarea si postprocesarea rezultatelor
Parametrii S pentru aceasta antena

* Din HFSS->Results vom alege ->Solution Data

B Solutions: Yagi Uda 5 elemente - HFSSDesign 1 - O

<] [Swesp <]
e

Simulation: |Setup1

Design Yariation: |

Profile ] Convergence Matrix Data lMesh Statistics ]

|4SDMHZ ﬂ | Display All Frequencies

[ Z Matrix

[v S Matrix [ Y Matrix [ Gamma

Edit Frequencies ... |
[ Zo

View |F0rmat‘ F’assivity] Exptm‘

Freg | S |

X

1(0.9927. -17.6)

Close

1&; Afisati matricea impedantelor si admitantelor



Culegerea, interpretarea $i postprocesarea rezultatelor
Impedanta — parte reala i imaginara

HFSS Tools Window Help

. Q Report: dipol - HFSSDesign1 - New Report - New Trace(s) X
Solution Type...
Llst_..‘ ) — Context Trace |Fami|ies| Families Display|
& Validation Check.. I
Solution: .
& Analyze All ISetupl : Sweep LI Primary Sweep: IFreq LI IA” J
Submit Job...
B Edit Notes.. Domain: |SW6‘6‘P ] X: [+ Default | Freq [
Toolkit > ) |
TODR Options... o Range
3D Model Editor i |FEEZ(1,1)), im{Z(1,1)) Ere |
Set Object Temperature...
Design Settings.. Category: Quantity:l hd l Function:
Boundaries > Output Variables ang_deg
Excitations 5 S Parameter ang_deg_val
) Y Parameter ang_rad
ko ’ arg
Mesh > VSWR cang_deg
Analysis Setup 5 Gamma cang_deg_val
) . i Port Zo cang_rad
Optimetrics Analysis > Lambda dB10
Fields be — - - Epsilon dB10normalize
Radiation 3 Create Modal Solution Data Report > Rectangular Plot Group Delay dB20
Results 5 Create Fields Report > Rectangular Stacked Plot ig?"e \S( FF:aramel:er ggzonormalize
ive Y Parameter c
Create Report From File... Polar Plot ;
Boundary Display (Solver View) g Active Z Parameter
[¥ Delete All Reports Data Table Active VSWR mag
Design Properties.. Revort Templats N Smith Chart Passivity normalize
: eport Templates i
Design Datasets... i g 3D Rectangular Plot Design
User Defined Solutions... 3D Polar Plot
Create User Defined Solution > 3D Spherical Plot
Dataset Solutions... Rectangular Contour Plot
Output Variables.. Smith Contour Plot ~ Update Report
¥ Real time M
Output Variables... | Options... | New Report | Apply Trace | Add Trace | Close |




Culegerea, interpretarea $i postprocesarea rezultatelor
Impedanta — parte reala i imaginara

4’

750.00

Z Parameter Plot 2 HFSSDesign1 ANSYS
Curve Info

— re(Z{1,1))
Setup1 : Sweep
lung="0.0005meter
— re(Z{1,1))
Setup1 : Sweep
lung="0.0006meter
— re(Z{1,1))
Setup1 : Sweep
lung="0.0007meter
re(Z(1,1))
Setup1 : Sweep
lung="0.0008meter
re(Z(1,1))
Setup1 : Sweep
lung="0.0009meter
— re(Z{1,1))
Setup1 : Sweep
lung="0.001meter
— re(Z{1,1))
Setup1 : Sweep
lung="0.0011meter’

500.00

250.00

Y1

0.00

-250.00 —

—500_00 T T T T I T T T T I T T T T T T T T T I T T T T T T T T T T T T T T T T T T T |
0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00

Freq [GHZz]

Rezonanta apare la o valoare cat mai aproape de 0 ohmi a reactantei



Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentarea castigului antenei

l I 4 Cut ¥ Undo j i [(8 Delete All Reports M S - % B Browse Solutions
153 Copy ™ Redo III I%I‘i«ﬂodify Report '

Clean Up Solutions

Save 4 P % Del Open  Qutput Modal Solution  Fields  Emission Test Far Fields Antenna Parameters  Solution I Soluti
Lﬁ aste A Delete Report ™ Variables Data Report ™ Report™  Report™  Report™ Report™ Data L Import Solutions
—
Desktop View Simulation Results Automation

Q_ Report: Yagi Uda 5 elemente - HFSSDesign1 - Gain Plot 14 - dB(GainTotal) X
i Context i B
. race |Fam\||es| Max: 9.7
Solution:  |setupi : Lastadaptive ¥ o S |P"” LI IA” J 10
G try: |3D
eometry hd Secondary Sweep: IThE‘tﬂ ;I IA” J I
0
Phi: [ Default [Phi o dB(GainTotal)
10 OT
Theta: [ Default | Thets I ta (deg)
. " Range -20
Mag: IdE(GalnTotaI) e
-30
Category: Quantity: hd I Function:
varizbles wh o~ 40
Output Variables GainPhi cum_integ
e— GainTheta curm_sum 50
ystem Gain jds______| -
rE Ea!nf dB10normalize 120
Directivity a!n dB20normalize
Realized Gain GE!HZ dBc 60
Polarization Ratio GainLHCP dam
Aodal Ratio GainRHCP dew Min: -52.6 0
Design GainL3xX degel dB(GainTotal)
GainL3Y deriv
even
exp
- Update Report————————————————— int v
[7 Realtime Lpde ™ < > % >
Output Variables... | Options... | New Report I Apply Trace | Add Tracel Close




Culegerea, interpretarea $i postprocesarea rezultatelor
Reprezentarea castigului antenei

* HFSS->Results->Create Far Field Report->Radiation Pattern

@ Report: Yagi Uda 5 elemente - HFSSDesign1 - Gain Plot 7 - dB(GainTotal) x
= Trace |Fami|ies| Families Display | Gain Plot 7 HFSSDesign1 ANSYS
Solution: [ setupt : Lastadaptive j' Frimary Sweep: ITheta LI IAH J Curve Info
= dB(GainTotal)
Geometry: |Elevation VI Ang: [ Default IThEta J

Setup1 : LastAdaptive
Freq="0.9GHz' Phi="0deg'
— dB(GainTotal)
Setup1 : LastAdaptive
Freq="0.9GHz' Phi="90deg’

" Range
L4=3F IdB(GalnTotaI) Function... |

Category: Quantity: e Function:

Variables <none> ~
Output Variables GainPhi abs
GainTheta aces
System Gain Gainx acosh
rE ang_deg
Directivity GainY ang_deg_val
Realized Gain GainZ ang_rad
Polarization Ratio GainLHCP asin
Axial Ratio GainRHCP asinh
Design GainL3x atan
Gainl3y atanh
cos
cosh
cum_integ
CUM_sum
dB10normalize
dB20normalize
—Update Report—————————— dBc v
[v Real time M < >

-180
Output Variables... | Options... | New Report | Apply Trace | Add Trace | Close

&
2 Refaceti graficul si pe plan Azimuthal



Culegerea, interpretarea $i postprocesarea rezultatelor
Reprezentarea castigului antenei in jurul geometriei acesteia

* Click dreapta in fereastra de lucru si se va alege Plot Fields—=> Radiation Field

B | Overlay radiation field: dipol - HFSSDesign1 X
Mame Visible Transparency Scale Type S
Gain Plot 4 [+ 0.2 0.25 3D
Wonros | W b o o
Gain Flot 8 |_ 0.90 0.20 D
] Gain Plot 6 I_ 0.90 0.20 3D
] Gain Plot 5 I_ 0.90 0.20 3D
] Gain Plot 2 I_ 0.90 0.20 3D W

Crthogonal Wi Apply Close

TR T TT AT IS Ly T T e T TUTT I Iy T Iy T 7 T T




Culegerea, interpretarea i postprocesarea rezultatelor
Determinarea tabelara a emisiilor antenei

Report: Yagi Uda 5 elemente - HFSSDesign1 - Sphere Table 1 - Sphere3meters X
et Trace | Familiesl Families Displayl
Solution: . ;
ISetupl : LastAdaptive LI Primary Sweep: IFreq LI I Al J
Digital Signal ... |
e v Default | Freq
gz -] dB(Sphere3meters)
Range Freq [MHz] Setup1 : LastAdapti
y: IdB(SphereBmeters] i etupl - 5 plive
Function...
1 900.000000 18.007040
Category: Quanti'q.r:l v | Function:
Variables Spherelmeter cos ~
DutEut Variables Sphere3meters cosh
] Spherel0meters cum_integ - -
gl;gdner Sphere30meters _cum_sum 9 '
zp:ere;meierPFF,{:BSSEEue dBl0normalize
pheresmeters W | dB20normalize :
Sphere10metersPRBSEN | g Far Fields Antenna Paramete
Sphere30metersPRBSEn  |ddt - Repﬂr‘t"’ REpDI"tv
SpherelmeterPRBS deqgel
g it
Sphere3metersPRBS deriv AT AN
Spherel0metersPRES even [ EERIN
Sphere30metersPRBS ?n)ip A AARARARAT
JE 2D Stacked Data Table
] r
In
log10
— Update Report mag W
[+ Realtime  Lpdat= 'l < > |« >
Output Variables... | [}ptions...l New Repor‘tl Apply Trace | Add Tracel Close |




Culegerea,

Q Report: Yagi Uda 5 elemente - HFSSDesign1 - Cylinder Plot 1 - (Multiple Traces) X
S Trace | Families I Families Disp\ayl
Solution: .
Setupl : LastAdaptive = Primary Sweep: IFreq LI IA” J
Digital S e
gl Signa .| % 7] pefauk [Fon 7
' IdE(Spherelmeter); dB{Sphere3meters); dB(Sphere Eigi?mm
Category: Quantity: 'I Function:
Variables Spherelmeter <none> ~
Output Variables Sphere3meters abs
ey Spherel0meters ECUSh
gz:‘;l:g:r Sphere30meters :E;sdeg
SpherelmeterPRBSEnve ang:deg_va\
Sphere3metersPRBSENV. ang_rad
Spherel0metersPRBSEN  |arg
Sphere30metersPRBSEN | asin
SpherelmeterPRBS asinh -
Sphere3metersPRBS atan >
Sphere10metersPRBS atanh
Sphere30metersPRBS cos
cosh
cum_integ
Ccum_sum
dBl0normalize
[~ Update Report dB20normalize v
[V Realtime  Lpdzie ™ < > < >
Output Variables... | Options... | New Report I Apply Trace | Add Tracel Close

x»

Ce se intampla daca alegem stacked?

g

w

Far Fields Antenna Parameters

Report™

v

Report™

1

;

Solution E

Data

L

2D

(SIEEEE
ARANATTA

Stacked

Data Table

Sphere Plot 1

interpretarea $i postprocesarea rezultatelor
Determinarea emisiilor antenei

HFSSDesign1 ANSYS

30.00 | . Curve Info
1 — dB(Sphereimeter)
] Setup? : LastAdaptive
25.00
1 — dB(Sphere3meters)
] Setup1 : LastAdaptive
20.00 — dB(Sphere10meters)
] » Setup1 : LastAdaptive
1 — dB(Sphere30meters)
15.00 ] Setup1 : LastAdaptive
10.00
1 n
5.00
0.00
] [ ]
5.00 — — — ————— 1 T T —
899.00 899.25 899.50 899.75 900.00 900.25 900.50 900.75 901.00
Freq [MHz]



Culegerea, interpretarea $i postprocesarea rezultatelor
Reprezentarea in cod de culori a campului electric in
regiunea definita

E Field [VIm]
E Field [Vim] 100.0000
500.0000
93.3336
466.6669
I:taa 3338 I 86.6671
400.0007 80.0007
366.6676 73.3342
333334 66.6678
300.0013 50.0014
266.6662
i 53.3349
mzum| 380 ded Phase = Odeg I
2000020 46.6685
166.6689 40.0020
133.3358 33.3356
100.0027 26,6692
66.6696 20.0027
33.3365 13,3353
0.0034
6.6698
0.0034

% Modificati scala legendei si observati din nou in animatie propagarea campului electric



Culegerea, interpretarea $i postprocesarea rezultatelor

Reprezentarea vectoriala a campului electric in regiunea definita

E Field [V/m]
500.0000

466.6669
433.3338
400.0007
366.6676
3333344
300.0013
266.6682
233.3352
200.0020
166.6683
133.3358
100.0027
66.6696
33.3365
0.0034

E Field [V/m]

500.0000
l 466 6663 |
433.3338

400.0007
366.6676
3333344
300.0013
266.6682
233.3352

y 100.0027
66.6696
33.3365
0.0034

Y
0.4 (meter)



Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentarea vectoriala a campului magnetic in regiunea definita

H Field z
H Field Z [A/m] 1
Am] j 50.0000 Ly
50.0000 l4a_5557 ‘\ ‘k
1 E N %
l%_sss? 433334 \\ \g\h\ -
433334 40.0002 \5‘:\ o T J ) W
36.6669 ‘\3‘3‘: £ AR iR
40.0002 P Ry \\
- cone 33.3336 NN N \
: 30.0003 \\ > A ! ’&% o
33.3336 265670 | Phase = Odeg I A . : v-‘gg\ §E8) *\\\
30.0003 -23.3338 “}"‘ ' {"\\:\&‘i 3 Mﬁ\
-25.55?0 20,0005 8 &‘\\ Bl “"!': A
23.3338 16.6672 X _ g e WA y
20.0005 13.333 \ 3 S TR R fff;
16.6672 10.0006 \\ | ) »
A
13.3339 6.6674 ‘
10.0006 3.3341 S
6.6674 0 0008
3.3341
0.0008

(] 02 0.4 (meter)




Culegerea, interpretarea $i postprocesarea rezultatelor
Optimizarea antenei

&7 Hybrid Regions

2 Paste

Add
Analyze
%5 Tuning...

View Analysis Result...

EvaL s e

& PMLGroup1_XZ_1
& PMLGroup1_YZ_1
& PMLGroup1_Z_1

Import Large Scale DSO Solution

Ctrl+V |
> [ Parametric...
> [[d Parametric From File...
@ Optimization..
3£ Sensitivity..
[l Statistical..
B Croatefa @ Design of Experiments...
D SweepFz & DesignXplorer Setup..

Setup Sweep Analysis

Sweep Definitions |Tab|e | Generall Calculations | Options |

Sync #|Var\ab\e|

n
I
Edit... |
Deletz |
Syrc UnSync
Operation Description

B | Add/Edit Sweep

Variahle IIunq LI
Norminalvalue:  0.001meter
Single value

Linear step

Decade count

Octave count

-
.
" Linear count
c
(.
(.

Exponential count

Add >>
Update >>

Delete |

Start II] 0005

Imeter LI

Stop: (0007 Imeter hd
Step: (0.0001 Imeter A

Description

Cancel

EditVariables ™

HPC and Analysis Options...

o |

Cancel

Validate .

Setup Sweep Analysis

Sweep Definitions |Tab\e| Genera\l Ca\culatmnsl Opuonsl

Sync #|Var|ab\e| Description

lung Linear Step from 0.0005meter to 0.0015meter, step=0.0001meter

Sync

UnSync

i

Add...

Edlit...

Delets

Operation Description

EditVariables ¥ | HPC and Analysis Options..

Cancel

Analyze
All




Culegerea, interpretarea $i postprocesarea rezultatelor
Reprezentarea parametrilor S pentru mai multe valori ale

parametrului lung

Q Report: Yagi Uda 5 elemente - HFSSDesign1 - New Report - New Trace(s) X

[~ Context

Trace | Families | Families Displayl

Solution: ISetupl : Sweep :I' Primary Sweep: IFreq LI I""H J
Dormai: 1 % oo [ £

TLDR Options. .
e | n e =
Category: Quantity: S Function:

Variables <none> S Parameter Plot 3 HFSSDesign1 ANSYS
Output Variables ang_deg 00 P
ang_deg_val 4 Curve Info
¥ Parameter ang_rad 4 — dB(S(1,1)
Z Parameter arg R Setup - Swe'ep
WSWR cang_deg 4 -
Gamma cang_deg_val 00 4 lung="0.0005meter"
Port Zo cang_rad 4 — dB(S(1.1)
Lambda 4 N :
Epsilon dB10normalize 4 Setup:‘l : Sweep
Group Delay dB20normalize 1 lung="0.0006meter"
Active S Parameter dec . _
Active Y Parameter im 00 4 d?(3(1.1))
Active Z Parameter mag 4 Setup1: Sweep
Active VSWR normalize ] lung="0.0007meter"
Passivity re 4
i dB(S(1,1))
D -
e 00 ] Setup1 : Sweep
4 lung="0.0008meter
] dB(S(1.1)
00 i Setup1 : Sweep
—Update Report————————————————————— g lung="0.0009meter"
[ Realtime Update ¥ — dB(S(1.1)

Setup1: Sweep
lung="0.001meter’

= dB(S(1,1))

00
Output Variables... | Options... | New Report I &pply Trace | Add Trace | Close B

Setup1 : Sweep
lung="0.0011meter’

-12.00

-14.00 ———— ] —Y 7 ————————————————————
0.40 0.60 0.80 1.00 120 1.40 1.60 180 2.00

Freq [GHz]

%ﬁ:«' Care este varianta cea mai buna pentru acest parametru?Ce reprezenta acesta?



* Reprezentati directivitatea si castigul pe acelasi grafic pentru a observa legatura dintre ele
* Reprezentati grafic si VSWR

* Determinati emisiile antenei tabelar pentru o sfera aflata la 10 si 30 de metri si comparati-le

v . . . . . N N ol . .
Tema Modificati grosimea elementelor antenei. Ce se intampla cu parametrii acesteia?



elprocus.com/design-of-yagi-uda-antenna/
https://www.tutorialspoint.com/antenna_theory/yagi_uda_antenna_theory.htm
https://www.youtube.com/watch?v=UIBu99t9He0
https://www.youtube.com/watch?v=0EGtanOj6SA&t=697s

https://www.data-alliance.net/blog/antenna-radiation-patterns-hplane-eplane-xy-xz-yz-planes/



