Cablu coaxial




Enuntul lucrarii

Sa se modeleze 2 tipuri de cabluri pentru a le determina caracteristicile:

. Tip RG-8/U.

Acesta este un cablu de 50 Q care este in mod general folosit pentru transmisii de putere ridicata.
Este de obicei folosit pana la cel putin 600 V si este capabil sa gestioneze pana la cativa kW de
putere. Diametrul exterior mai gros de 0,405 inci il face destul de voluminos si compatibil doar cu
conectorii de tip N sau C. Este foarte robust datorita dimensiunii sale fizice si este adesea folosit de
radioamatori si in munca de laborator de putere mai mare. Cand este utilizat pentru comunicatii de
date 10BASE5, este adesea denumit cablu gros.

» Tip RG-6/U.

Acesta este un cablu de 75 Q care este utilizat in principal pentru distributii lungi de televiziune
prin cablu. Utilizeaza un conductor central solid, care este compatibil cu conectorii de tip F. Este
dublu ecranat si are un diametru exterior de 0,275 inci. Acest lucru il face putin mai gros si mai
robust decat RG59/U, cealalta alternativa de 75 Q pentru distributia de televiziune prin cablu.



Enuntul lucrarii

Configuration:

Conductor

Al Foil

[——ALMG BRAIDING

~—— Insulator
Outer Diameter A Jacket
Construction Item Construction ltem A
Construction 1/1 £0.05
Conductors Material CCs
Outer Diameter 1+0.05
Material Foamed PE
Insulators Diameter 4.57 £0.01
Average Thickness 1.7 £0.05
AL-PET Foil 70 B.AL
Type Braid
Outer Conductors Material ALMG
Coverage ©64/0.12 £0.08
Diameter 5.2 £0.15
Material PVC
Jacket Diameter 6.6 £0.15
Average Thickness 0.7 £0.1
Colour Black/White
Dimensions : Millimetres

Inner conductor
 BondAl-Pet-Al
= §=
LPE Jacket
Braid shield
Gas Injected Foam PE mnsulation
Cable Construction:

Conductor Copper Clad Aluminim
Construction 2.74 £0.04
Stranded Dia. (mm) 2.74

Insulation Layer Gas injection Foam PE
Thickness (mm) 225
Insulation Dia. (£0.25mm) 7.25
Insulation Colour Natural Colour
Bond Al-Pet-Al shield >115%
Braiding Tinned Copper
Construction (mm) T0.15 £0.008 x 24 x 7
Braid coverage(%) 85%

Jacket Layer LDPE
Thickness(mm) 1
Dia.(£0.3mm) 10.16
Outer Jacket Colour Black

Marking As required by Customer
Packaging 100M/Wooden Drum




Obiectivele lucrarii

Modelarea a 2 tipuri de cabluri coaxiale pentru a le compara
Determinarea impedantei de intrare

Reprezentarea vectoriala a campului electric in dielectric
Reprezentarea in cod de culori a campului electric in dielectric
Reprezentarea vectoriala a campului magnetic in dielectric
Reprezentarea in cod de culori a campului magnetic in dielectric
Reprezentarea parametrilor S

Determinarea matricii parametrilor S

Constanta de propagare

Constanta de faza a propagarii

Constanta de atenuare a propagarii



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...

J4 Set Model Units

| Rescale to new units

8] 4

Selectunts: SN ~

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 cablului RG6- modelarea

* Desenam un cilindru reprezentand conductorului interior, dupa care
vom introduce dimensiunile specifice acestui tip de cablu

* Dublu click in arborele modelului pe cilindrul nou creat va deschide o
fereastra noua unde se introduc urmatoarele caracteristici

E----f@ Model Properties: Project1 - HFS5Design1 - Modeler X
B Solids Command |
=4 vacuum [ |
- Name Value Unit |Evaluated V... Description
Ell_p (;I'f'rlmder'l Comman d CreateCylinder
e} CreateCyli Coordinate ... Global
m-le, Coordinate Systems |_[CenterPost.. 0.0.0 o
Axis Z
=& Planes | |Radus 085 mm__|0.55mm
H-¢% Lists Height 10 mm  10mm
[l Number of.. 10 T O I

[ Show Hidden

[ ok | concel | ey |
* Vom selecta noul obiect creat si vom modifica proprietatile astfel:




Implementarea cablului RG6- modelarea

* Vom selecta noul obiect creat si vom modifica proprietatile astfel:
* Nume:conductorinterior
* Material:PEC
* Culoarea:maro

Properties: Project1 - HFSSDesign1 - Modeler >

Aftribute

MName Value | Unit ‘Evaluated V.. Description |Head—on|y‘

Name Conductorinterior

Material "pec" "pec"
Solve Inside
Orientation  Global
Maodel

Group Maodel

<

Display Wir...
Material Ap...

Color

-‘_I_I
| T T

Transparent

[ Show Hidden

OK | Cancel




Implementarea cablului RG6- modelarea

* Desenam un cilindru reprezentand dielectricul din jurul conductorului, (7
dupa care vom introduce dimensiunile specifice acestui tip de cablu

* Dublu click in arborele modelului pe cilindrul nou creat va deschide o
fereastra noua unde se introduc urmatoarele caracteristici

Properties: Project - HFS5Design1 - Modeler X

Command ]

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

Command  CreateCylinder

Coordinate .. Global

| |Center Posi... 0.0.0 mm  |O0mm, 0mm ...
| Axis z

| |Radius 22 mm | 22mm

| [Height 10 mm | 10mm

| [Numberof.. 0 0

[ Show Hidden

OK Cancel Apply




Implementarea cablului RG6- modelarea

* Vom selecta noul obiect creat si vom modifica proprietatile astfel:

Properties: Project1 - HFSSDesign1 - Modeler *
Atribute |
Mame | Value | Unit |Eva|uated ‘lu"| Description | Fiead—only' |
Mame dielectric

=
N T I T

Solve Inside [v
" |orientation | Global [~
" [Model 2 B
| Group Model [~
] Display Wir... |_
| Material Ap... [~
" [color [~
" [Transparent | [~

[” ShowHidden

0K Cancel Apply

‘11




Implementarea cablului RG6- modelarea

* Desenam un cilindru reprezentand cel de al doilea conductor, dupa (7
care vom introduce dimensiunile specifice acestui tip de cablu

* Dublu click in arborele modelului pe cilindrul nou creat va deschide o
fereastra noua unde se introduc urmatoarele caracteristici

Properties; Project1 - HFS5Design1 - Modeler X

Command l

MName Value ‘ Unit |Eva|uated V.. Description

Command  CreateCylinder
Coordinate ... Global

] CenterPosi.. 0.0.0 mim Omm , Omm ...
Axis Z
Radius mm  24mm

Mumber of ... 0

i

[ Show Hidden

0K Cancel




Implementarea cablului RG6- modelarea

* Vom selecta noul obiect creat si vom modifica proprietatile astfel:

Properties: Project1 - HFS5Design1 - Modeler *

Aftribute

MName WValue ‘ LUnit |Eva|uated V. Description |Read—0n|y|

Mame Conductorinterior

Material "pec" "pec"
Saolve Inside
Orientation | Global
Model

Group Model

<

Display Wir...
Material Ap...

Caolor

{1 (1 (1 I

‘77

Transparent

[ Show Hidden

0K Cancel




Implementarea cablului RG6- modelarea

* Pentru a nu se suprapune elementele de cablu, se va folosi comanda Substract astfel:
* Vom selecta geometriile Concuctorext si dielectric si alegem din meniul Modeler->Boolean->Substract

H4 subtract X J4 subtract X
Blank Parts = Toal Farts Elank Farts - Tool Farts
conductorext dielectric dielectric Conductarinterior
\v Clone tool ohjects before operation [v Clone tool ohjects before operatian
Ok Cancel ‘ 0];4 Cancel ‘

* Vom selecta geometriile dielectric si conductorinterior si alegem din meniul Modeler->Boolean->Substract



Atribuirea surselor si a conditiilor de frontiera

* Se va dori selectarea doar a unei fete pentru a atribui alimentarea;acest
lucru se face dand click dreapta pe fereastra de lucru si alegerea Selection

mode ->Faces * Se va da click dreapta pe zona selectata si se va da click

dreapta pe zona de lucru Assign excitation ->Wave port
si lasam setarile default; apasam Next, Next, Finish

Wave Port : Genera 1 X
Name:
Mumber of Modes: |1
Mode | Integration Line Characteristic Impedance (Zo)
1 Naone Zpi

Mode Alignment and Polarity:
(@ Setmode polarity using integration lines
("~ Align modes using integration lines
(" Align modes analytically using coordinate system
U Axis Line: [Undefined B2 m

[ Filter modes for reporter

Use Defaults




Atribuirea surselor $i a conditiilor de frontiera

* Se creeaza o regiune in jurul cablului care mai apoi va fi modificata ca
in partea de jos unde este alimentarea sa fie pe structura cablului

Properties: cablucoax2 - HFSSDesign1 - Modeler

Ea!

Command
Padding Data: (@ Fad all directions similarly
~ Pad individual directions Mame Value | Unit |Eva|uated V.. Description
Command  CreateRegion
(" Transverse padding | |coordinate ... Global
- |x Padding... Percentage Offset
Direction Padding type | Vvalue |Units| | |+xPadding... 20 20
Al |Percentage Offset 20 | |*Padding .. Percentage Offset
-X Padding ... 20 20
|y Padding... Percentage Offset
| |+v Padding.. 20 20
|y Padding ... Percentage Offset
| |- Padding .. 20 20
|z Padding... Percentage Offset
| |+zPadding... 20 20
E |z Padding ... Percentage Offset
[ Save as default | |ZPadding... 0 0

oK Cancel : [ Show Hidden

0K | Cancel

X
Ce se intampla daca regiunea nu este in concact cu sursa, daca lasam offset pe toate laturile de 207?



Setarea parametrilor care se doresc a fi determinati in cadrul

lucrarii

 Se vor impune setarile de rulare/rezolvare/solutionare

| Driven Solution Setup
General I Options I Advanced 1 Hybrid I Expression Cache 1 Derivatives 1 Defaults 1

Setup Name Setupl

|[v Enabled [~ Solve Ports Only

Adaptive Solutions

Solution Frequency: @ Single (" Multi-Frequencies " Broadband
Frequency ‘2.4 |GHz ﬂ
Maximum Number of Passes 10

(@ Maximum Delta S 0.02

(" Use Matrix Convergence

Use Defaults

HPC and Analysis Options

X

General | Interpolation ] Defaults ]

Sweep Mame: |Sweep [v Enabled

Sweep Type: |Interpo|ating j

Frequency Sweeps [401 points defined]

Distribution Start End

W Linear Count

Add Above Add Below Preview ... |

3D Fields Save Options
[ Save Fields (AtBasis Fregs)

-

Time Domain Calculation... |

X

]

Cancel

* Se vor rula numeric problema modelata

oK Cancel

Setup

2 Auto
& 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: cablucoax2 - HFSSDesign1

Simulation:

|Selup1 ﬂ

Design Variation: |

Profile 1 Convergence | Matrix Data | Mesh Statistics |

e

Task |Real Time‘CPU Time‘ MWemony ‘

Infarmation

Distributed Interp

Frequency Sweep

Simulation Surm...
Design Validation
Initial Meshing
Adaptive Meshing
Frequency Sweaep

Solution Process
Total

Interpolating sweep converged and is passive
HFSS: Elapsed Time: 00:00:039

Elapsed time: 00:00:09

Elapsed time: 00:00:00. total memony: 69.1 MB
Elapsed time: 00:00:03 total memaony: 0.04085 GB
Elapsed time: 00:00:02, total rmemory: 006731 GB
Elapsed time: 00:00:08, total memory: 02235 GB

Elapsed time : 00:00:14. Hiss ComEngine Memory : 75 M
Time: 01/11/2022 13:35:17. Status: Normal Completion

Export..

Close

B Solutions: cablucoax2 - HFSSDesign1

Simulation ‘Setu;ﬂ

Design Yariation ‘

Profile Convergence 1 Matrix Data | Mesh Statistics I

MNurmber of Pagses

Completed 2
Maximum o
Minimurm 1

Max Mag. Delta 5
Target  0.02
Current 0016709

“iew: @ Table

" Plot

Export.

COMNVERGED

Consecutive Passes
Target 1
Current 1

Detault Settings
Save Defaults

Clear Defaults

4

Pass Number‘ Solved Elements | Max Mag. Delta S

1 1433 TNfA
2 1745 0.016108

1 Solutions: cablucoax? - HFSSDesign

|Satup1 ﬂ

Simulation

Design Variation: |

Profile Cnnvergence} Matrix Data Mesh Statistics I

Total number of elements: 2626

v

MumTets [ Minedge kergth | Manedgzlengh | FMS edgzlengh [ Mintetvol | Hastetval | Meantetval | StaDewn lval
conductorert 487 0.918603 5.56831 241505 000212676 0.174146 0.0578347 0.0289675
conductarin 344 0420952 324044 1.50556 0000121725, 0.13878 0.0263213 0.0253743
Dielectric 1190 0.499549 45078 1.78561 00037177 0714814 0116735 0.0948163
Region 605 0.752708 844149 321317 000193872 484468 0504232 0.75659

Export...

Close

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 $i postprocesarea rezultatelor
Impedanta de intrare

* Pentru a determina impedanta de intrare se poate merge pe doua cai:
* Din Project Manager->click dreapta pe Setup-ul creat in Analysis->Matrix Data
* Din HFSS->Results->Solution Data e

Solution Type...

_ List...
Project Manager 1 x & Validation Check...
s Model ~ 8 Analyze All
El Circuit Elements S“F”"t Lelo-
~EF Boundaries B Edit Notes...
-8 Excitations Toolkit >
& Hybrid Regions 3D Model Editor
88 Mesh Set Object Temperature...
EI}.? ,};’a% Design Settings...
;
@ opti <2 Copy Cirl+C Model >
- Rest Paste Ctrl+V Boundaries >
E-F Port Excitations >
T Flelc  Rename F2 Hybrid >
& Rady < Delete Delete Vst 5
< Properties... Analysis Setup >
Properties Disable Setup Optimetrics Analysis >
Fields >
Name ol dd Frequevcy Sweep‘.: Radiation 5 Create Modal Solution Data Report
Add Mesh Linked Solution Setup r— 5 Create Fields Report
Name Set.. esul
Analyze , , Create Report From File...
Enabled | [+ Boundary Display (Solver View)
Submit Job... ¥ Delete All Reports
Passes |10 . Design Properties... >
Percent . 30 Revert to Initial Temperature Design Datasets.. Report Templates
DeltaS |0.02 Revert to Initial Mesh ! User Defined Solutions...
Solution ... 24 1 Generate Mesh Create User Defined Solution
Basis Or...|Fir... Clear Linked Data Dataset Solutions...
Max Ref .. 100 .
Create Quick Report... Output Variables...
UseMa.. | [ Q__ p )
< Perform FFT on Report ... Link Qutput...
HFSS Perform TDR on Report ... Update All Reports
] Open All Reports
Profile...
Message Manage Convergence Create Document

Matrix Data

Mesh Statistics...

Create Quick Report...
Perform FFT on Report ...
Perform TDR on Report ...

Solution Data...

Solution
Data

 Din Results->Solution Data



Culegerea, interpretarea $i postprocesarea rezultatelor

B | Solutions: cablucoax2 - HFSSDesign1

Simulation: ISETUFﬂ LI ISweep Ll

Impedanta de intrare

Design Variation: I

Proﬁlel Convergence Matrix Data |Mesh Staﬂsticsl

|1GH2 LI [ Display All Frequencies Edit Frequencies ...

¥ S Matrix [~ ¥ Matrix [T Z Matrix [~ Gamma [v Zo

v

View |Format| Passivityl Exportl

Freg | & |

1099969, -37.6) 55518, 0.0286)

Close |

1%

Modificati putin dimensiunile dielectricului. Influenteaza impedanta de

intrare? Dar modificarea cinductorului interior?

D
1381log,, (D—f)
Lo =
VEr
5] >

Calculation

Dielectric Quter Diameter:

4.4 ‘

Dielectric Constant v ‘

Result:
Impedance: 55.4 Q



Culegerea, interpretarea si postprocesarea rezultatelor
Matricea parametrilor S

e Din Results vom alege ->Solution Data (toate celelalte variante de a ajunge impedanta de
intrare sunt valabile si la matricea parametrilor S)

 Avem un singur parametru S care se modifica odata cu frecventa de functionare (se poate
alege orice frecventa din domeniul de studiu 1-10 GHz)

B | Solutions: cablucoax2 - HFSSDesign1 - m} X B Solutions: cablucoax2 - HFSSDesign1 - O X ® | Solutions: cablucoax2 - HFSSDesign’l - m]

CCCCC Close Close

1& Afisati si matricea Z si Y. Cum se poate reprezenta o dimensiune pe toate frecventele din domeniul
{4 analizat?




Culegerea, interpretarea si postprocesarea rezultatelor

HFSS Tools Window Help

Solution Type...
List...

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

Edit Notes...

& m

w

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...

.,

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: cablucoax? - HFSSDesign1 - New Report - New Trace(s)

— Context

Solution: ISetupl : Sweep

=

Domain: ISweep

TOR Options... |

=]

— Update Report

[* Realtime  Updae 'l

Trace |Fami|ies| Families Displayl

Primary Sweep: IFFECI

~ |l

LB [v Default I Freq

. [oB(s(L)

Category:

Variables

Dutsut Variables

Y Parameter

Z Parameter
VSWR

Gamma

Port Zo

Lambda

Epsilon

Group Delay

Active S Parameter
Active ¥ Parameter
Active Z Parameter
Active VSWR
Passivity

Design

Quantity:l 'l

bt
Range
Function...
Function:

<nonex
ang_deg
ang_deg_val
ang_rad

arg

cang_deg
cang_deq_val
cang_rad

dB10normalize
dB20normalize
dBc

im

mag

normalize

re

Output Variables... | Options... |

MNew Report | Apply Trace | Add Trace |

Close |




dB(S(1,1))

Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentarea parametrilor S

S Parameter Plot 1 HFSSDesign1 ANSYS
0.000 T Curve Info

— dB(S(1,1))
Setup1 : Sweep

-0.005 ]

0010
0015 -
0020
0,025

-0.030

-0.035

_0.040 . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . .
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

Freq [GHZz]



Culegerea, interpretarea si postprocesarea rezultatelor
Constanta de propagare

* Vom dori sa afisam constanta de faza a propagarii, stiind ca o constanta de propagare se
calculeaza cu formula:

y=a+jp

* Unde y este constanta de propagare, a este constanta de atenuare si f§ este constanta de
faza.

Report: cablucoax? - HFSSDesign1 - New Report - New Trace(s) X

Context

Solution: |Setup1 : Sweep

=

: |Sweep

[vercgters, |

Update Report

[+ Real time

Output Variables... ‘ Options...

=

Trace ]Famihes] Families Display]

Primary Sweep: |Freq

:

[

[v Default |Freq

¥: |dBc(Gamma(1])

<<<<<<




Culegerea, interpretarea $i postprocesarea rezultatelor
Constanta de propagare

Gamma Plot 1 HFSSDesign1 ANSYS
50.00 — Curve Info
— dBc(Gamma(1))
47.50 Setup1 : Sweep
4500
4250
T 40.00
£
E
O
T 37.50
[wal]
=
35.00
32.50
30.00
2750 — , I , I I — T
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

Freq [GHZ]

«
1; Care este valoarea constantei de propagare la 2.4 GHz, 5 GHz?




Culegerea, interpretarea $i postprocesarea rezultatelor
Constanta de atenuare a propagarii

Q Report: cablucoax2 - HFSSDesign1 - New Report - New Trace(s) X

[~ Context Trace | Fam\lissl Families Displayl

Selution: .
Setupl : Sweep > Primary Sweep: IFfﬂll LI IF\H J
Domain: | Sweep :l' X: [ Default [Freq m] %

TDR Optians... Range
8 Ir’e(Gamma(l)) Function...
Category: Quantity: hd Function:

Variables <none>
Qutput Variables ang_deg
S Parameter ang_deg_val
Y Parameter ang_rad
Z Parameter arg
VSWR cang_deg .
C te val tantei de at la 2.4 GHz, 5 GHz, 7.5 Ghz?
I g 2 are este valoarea constantel de atenuare ia 4. Z, Z, /. Z:
Lambda dB10
Epsilon dB10normalize
Group Delay dB20
Active S Parameter dB20normalize
Active Y Parameter dBc
Active Z Parameter im
Active VSWR mag
Update Report Passivity normalize
Design
’7|7 Real time M

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

Name X Y

Gamma Plot 3 HFSSDesign1 ANSYS
m1 |2.5075(0.0394

Curve Info
m2 %9925 0.0628 —  re(Gamma(1))
E Setupl : Sweep
0.14 7

re(Gamma(1))
=
2
|

] m1

10.00
Freaq [GHzZ]



Culegerea, interpretarea $i postprocesarea rezultatelor
Constanta de faza a propagarii

Q Report: cablucoax? - HFSSDesign1 - New Report - New Trace(s) x

—Contest ————————————————— Trace |Farml|as| Families D\splay|

Solution: | Setup1 : Sweep jv Primary Sweep: IF”‘!q L”A” J
Bonia Iy Sweep :[' Xz [+ Default |Freq J %

TOR Optiors. .. Range
i Ire(Gamma(l)] Function...
Category: Quantity: hd Function:

Variables <none>
Output Variables ang_deg
S Parameter ang_deq_val
Y Parameter ang_rad
Z Parameter arg . [v)
VSWR cang_de ?
Care este valoarea constantei de faza la 2.4 GHz, 5 GHz, 7.5 Ghz~
Port Zo cang_rad
Lambda de1o
Epsilon dB10normalize
Group Delay dB20
Active S Parameter de2onormalize
Active Y Parameter dBc
Active Z Parameter im
Active VSWR mag

Update Report Passivity normalize
Design

’]7 Real time M

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

Gamma Plot 4 HFSSDesign1 ANSYS
350.00 i Curve Info
7 — im{Gamma(1))
] Setup? : Sweep
300.00
250.00 —
£200.00
- J
IS |
IS 4
@
i) ]
E 150.00
100.00
50.00
0.00 —Y———]———————§—————F——F+——[—F——+——F——F—— [ —F——F——F——— [ —————F—— [
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

Freq [GHz]



Culegerea, interpretarea $i postprocesarea rezultatelor
Reprezentarea vectoriala a campului electric in dielectric

* Selectam dielectricul dupa care vom da click dreapta si alegem Plot Fields-> E->Vector_E

Next Behind B Create Field Plot X
Selection Mode >
Select Objects > [ Specify Name |VECTDY_E1 Fields Calculator ... ‘
Extend Selection >
Go to History [ Specify Folder |E Field J Category: | Standard A
Measure > Design: HF3SDesignl Cluantity In“olurme
Context
View > Mag_E A |conductorin
Solution: |Setup1 : LastAdaptive ﬂ Complextdag_E
Edit > conductorext
Mag_H Region
Group > Field Type: |Fie|ds J Sogple;Mag_H AllOhjects
Create 3D Component... M?ago.rJ_surf
Replace with 3D Component... itfinels v il ze Complextdag_Jsur
Yector_Jsurf
2 Assign Material.. Freq |24GHz | Mag_Jval
! Complextdag_Jvol
1 > = —
Create Array ... E Mag_E e l— ﬂ Vectar Jvol
Create Open Region ... H > ComplexMag_E kag_Jm
] i ] 5 Vet E Complextag_Jm
Update Open Region Padding... = “ectar_Jm
Q > ‘ ABS_Q
Assign Boundary N othor , Sawve As Default SrmonthQ . | Flotaon éun‘ace only
Assign Excitation > LR B SEllie
Assign Hybrid > Radiation Field... m Cancel
Assign Mesh Operation > MNamed Expression...
Plot Fields > Marker >
Plot Mesh...
Plot VRT >

Copy Image




Culegerea, interpretarea $i postprocesarea rezultatelor
Reprezentarea vectoriala a campului electric in dielectric

E Field [V/m]

28734.4434
26990.1250
25245.8066
23501.4883

21757.1699
20012.8516
18268.5313
16524 2148
14779.8955
13035.5771
11291.2588
9546.9395
7802.6216
6058.3027
4313.9844
2569.6660

* Pentru a ascunde aceastd reprezentare se va folosi ® si din lista de fields report vom
debifa reprezentarea



Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentarea vectoriala a campului electric in dielectric

* Pentru a creea o animatie a reprezentarii campului electric se va da click dreapta pe
reprezentarea din Project Manager la Field Overlays si Animate

Create Animation Setup X E Field [V/m]
40462 2500
Mame: [Animation1 Description: | l 37785.7303
_ 35109.2109

Swept Variable(s) l Design Point]
324326895
Singlevariable - - 20755 1593
27079.6484
| 24403.1269
Stat  |0deg 21726.6094
Hmso.nasa Rlliae. - Gy

Stop:  |350deg = -
3 13697.0479

Steps:
11020.5283

83440088
5667.4883
2990.9683

314.4483

0 5 10 (mm)

* Pentru a salva animatia vom selecta Export, vom alege unul dintre tipurile disponibile si
locatia unde dorim sa se salveze



Culegerea, interpretarea $i postprocesarea rezultatelor
Reprezentarea vectoriala a campului electric in dielectric

Escape Pan Mode Esc

Next Behind B .
S 8 Create Field Plot H
Select Objects >
Eriers) Selleien > [T Specify Mame IMElE_LE1 Fields Calculatar .. | Surface Smoathing .
Go to History
[~ Specity Folder  |E Field - Category. | Standard -
Measure > I _I 2
View > Design: HF3SDesignl Quantity In%olume
i — Context
Edit ¢ ~ conductorin \
Group > Saolution: ISetup1 : Lastadaptive LI Complexitag_E M
Create 3D Component... \r:‘IEdD'r_'—E ;Dndul:tare:-:t |
. . . a_ egion
Replace with 3D Component... FieldType: IFieIdS LI Complexhag_H AllOhjects ’
| Assign Material... “Wector_H
Create Array ... - . ac_Jsurf |
Intrinsic Yariables ComplexMag_Jsurf
Create Open Region ... Wector Jsurf
F —
Update Open Region Padding... ren IEAGHZ LI hag_hal
Cormplexhdag_Jwal
Assign Boundary > Fhase |M&[EL: LI Vedgr_Jvulg_
Assign Excitation > bag_Jm
Assign Hybrid > CornplexiMag_Jdm
- - “Wector_Jm
Assign Mesh Operation > -
- Sawve As Default | AB3_Q [ Flotan surface anky
Plot Fields > £ > Mag_E Smooth(l v }
Plot Mesh... H > ComplexMag_E HEE Pon [~ Streamline
J > Vector_E
Plot VRT > Done | Cancel |
Q >
Copy Image Other 4
Radiation Field...

Mamed Expression...

Marker >




E Field [V/m]

27734.4434
26056.7910
24379.1406
22701.4883

21023.8359
19346.1855
17668.5332

15990.8809
14313.2283
I 12635.57T1
10957.9258
9280.2734
7602.6216
5924 9697

4247 3179
2569.6660

Pentru a ascunde aceasta reprezentare se va folosi
debifa reprezentarea

wg Animati reprezentarea de mai sus

Culegerea, interpretarea i postprocesarea rezultatelor
Reprezentarea vectoriala a campului electric in dielectric

si din lista de fields report vom



Culegerea, interpretarea $i postprocesarea rezultatelor
Reprezentarea vectoriala a campului magnetic in dielectric

* Selectam dielectricul dupa care vom da click dreapta si alegem Plot Fields-> E->Vector H

H Field

[A/m]
76.0740

71.0044
63.9349
60.8654
55.7958
50.7263
45.656%5
40.5872
35.9177
30.4481
23.3786
20.3091
13.2395
10.1700
5.1005
0.0309

1; Modificati reprezentarea astfel incat codul de culori sa aiba limitele mai apropiate



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

* Pentru a creea o animatie a reprezentarii campului electric se va da click
dreapta pe reprezentarea din Project Manager la Field Overlays si Animate

Project Manager a x
@ Mesh I
- Analysis

- S Setupl
------ Optimetrics
------ Results
&[] Port Field Display
IZ—ZI'E Field Overlays

- B E Field
: §------o°. Mag_E1
- e Vector_E1
=B H Field
L
------ % Radiation Rename F2
< X Delete Delete
Modify Plot...
Set Context To Active Window
Export Plot...
Animate...

v Plot Visibility

Reassign

Select Assignment

H Field
[Am]

107.1254
l 99.9844
92.8429

83.7014
78.5599

714184
64.2769

35.7108
28.5693

214278
14.2863
7.1448
0.0033

Y
X
[ |
0 5 10 {mm)



Culegerea, interpretarea i postprocesarea rezultatelor
Reprezentarea in cod de culori a campului magnetic in dielectric

e Selectam dielectricul dupa care vom da click dreapta si alegem Plot Fields-> E->Mag_H

H Field
[A/m]

76.0740
71.0044
65.9349
60.8654

55.7958
50.7263
45.6568

40.5872
355177
30.4481
253786

20.3091
15.2395
10.1700

5.1005

0.0309

w;? Animati reprezentarea de mai sus




* Implementati si analizati cablul RG8 pentru a-|
analiza si compara cu cablul deja modelat

* Determinati pentru RG8

* Impedanta de intrare
 MatricileZ,Y, S

* Reprezentati

e Campul electric vectorial si in cod de culori
e Campul magnetic vectorial si in cod de culori

e Cese mtampla cu valoarea impedantei de intrare
daca modelam doar conductorul interior si
dielectricul?

* Analizati pe un domeniu de frecventa mai larg
pana la' 40 GHz

Cable Construction:

Conductor Copper Clad Aluminim
Construction 2.74 £0.04
Stranded Dia. (mm) 2.74

Insulation Layer Gas injection Foam PE
Thickness (mm) 225
Insulation Dia. (£0.25mm) 7.25

Insulation Colour

Natural Colour

Bond Al-Pet-Al shield

>115%

Braiding Tinned Copper
Construction (mm) T0.15£0.008 x 24 x 7
Braid coverage(%) 85%

Jacket Layer LDPE
Thickness(mm) 1
Dia.(+0.3mm) 10.16
Outer Jacket Colour Black

Marking

As required by Customer

Packaging

100M/Wooden Drum

Tema Comparati rezultatele pentru cele 2 cabluri si trageti cel putin 2 concluzii




https://www.youtube.com/watch?v=gq_hG4Nr8mU
https://www.youtube.com/watch?v=w9SA9LjRuPA
https://www.youtube.com/watch?v=qwipJXAuLuE

https://www.youtube.com/watch?v=PRmb1_GgTVE

https://www.youtube.com/watch?v=gzpG2fxvels



