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ANSOFT Example - Conical Horn

& Getting Started

4  Launching Ansoft HFSS

To access Ansoft HF S8, click the Microsoft Start button, select Programes, and select
the Ansoft, HFSS 10 program group. Click HFSS 100

&  Seiting Tool Options
#  To setthe tool options:

4 Note: In order to follow the steps outlined in this example, verify that the
following tool options are set :

1. Select the menu item Thols > Cotons > HFSS Cptions
2. HFSS Options Window:
1. Click the General tab
& Use Wizards for data entry when creating new boundaries:
Checked
# Duplicate boundaries with geometry: £ Checked
2. Click the OK button
Select the menu item Toods > Options > 3D Modalar Options.
+. 3D Modeler Options Window:
1. Click the Operation tab
# Automatically cover closed polylines: & Checked
2 Click the Drawing tab
4+ Edit property of new primitives: ¥ Checked
3. Click the OK button

i

- Opening a New Project
&  To open a new project:
1 In an Ansoft HFSS window, click the & On the Standard toolbar, or
select the menu item Ale > NMew:

2. From the Profect menu, select fnsert HFSS Design.
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4  Set Solution Type
&  To set the solution type:
Select the menu item HESS > Salutfon Type
2. Solution Type Window: “Solitton Type: Projocts - HF SSModal
1+ Choose Driven Modal
2. Click the OK button = Driven Modal
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&  Creating the 3D Model

&  Set Model Units

#  To set the units:
1 Select the menu item 30 Modaler > Linfts
2. Set Model Units:
1. Select Units: in

2. Click the OK button

&  Set Default Material

# To setthe default material: [ fracium

Tlmedet =]

#  Using the 3D Modeler Materials toolbar, choose vacuum

«  Create Circular Waveguide
+  Create waveguide
1. Select the menu item Oraw > Cylinder
2. Using the coordinate entry fields, enter the cylinder position
«  X¥:00,%: 0.0 Z: 0.0 Press the Emter key
3 Using the coordinate entry fields, enter the radius:
& dX: 0.838. dY: 0.0, dZ: 0.0 Press the Entar key
2 Using the coordinate entry fields, enter the height:
« dx: 0.0, dY: 0.0, dZ: 3.0 Press the Enter key
#  To setthe name:
1. Select the Attribute tab from the Properties window.
2 For the Value of Name type: Waveguide
3. Click the OK button
w  To fitthe view:

1. Selectthe menu item Wew > Fir Al > Active View:
Or press the CTRL+D key

- Create Offset Coordinate System
4  Create CS

1

S > CffEar
3 Using the coordinate entry flelds, enter the origin
A Xo0uD, Y 0UD, Z: 300 Fress the Enter key
]

1 Select the meanu item O > Corme

= Using the coordinate entry flelds, enter the center position
4 X000, ¥ 0uD, Z: 0.0 Press the Enber kay

a Using the coordinate entry fields, enter the lower radius:
4 dX: OLE3E, d%: 0ub, 4Z: 0OUD P ress the Entar key

< Using the coordinate entry flelds, enter the upper radius:
& dX: 0.709, dY: 00, dF: 0D Prass the Enter key

= Using the coordinate entry flelds, enter the height:
A dx:0U0, 4% U0, 4 1227 Press the Enter key

- To set the name:

1. Select the Anributestab from the Propacties eindoes.

2z For the WValue of Nams type: Tapes

a2 Click the OK button

1 Select the menu tem 30 A - oo > Crears > ReiEthne
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4  Create Offset Coordinate System
+ Create C8
1 Select the menu item 30 Modeder > Coordinans Systam > Crests >
Ralathe 085 > Offcar
2z Using the coordinate entry fields, enter the arigin
a X000 Y 0ul Z: 1.227 Press the Enber key
z

#  Create the Throat
«  Create Throat
1 Belect the menu tem Oraw > Cplinder
z Using the coordinate entry fields, enter the cylinder position
A X000, Y U0 Z2: 0.0 Fress the Entar key
2 Using the coordinate entry fields, enter the radius:
a  dX: 1.547 4Y: 0D, dZ7: 0.0 F ress the Enter ey
4. Using the coordinate entry fields, enter the height:
a  dx: 0.0, dY: 0, dZ2: 3. 236 Fress the Enter key
&  To sat the name:
1 Select the Aftributetab from the Properties window.
z  For the Value of Masnes type: Throat
= Click the QK button
«  To fit the view:
1 Select the menu tem iew > FF AN > Active VRew:

1 Select the menu tem St > Swiact AN Visds. Or press the CTRL+A kay
= Select the menu tem, 30 Adodedesr > Soclear > Links

Raname group
4  To renams the group of objects:
1. From the Moded tree, select the only object shown
=z Click the Proparties botton
1. For the Value of Name type: Hom_adr
=z  Click the OK button
z  Click the Do button

Set Working Coordinate System
+  To set the working coordinate system:
1 Select the menu tem 30 MWodeker > Coordinate System > Sar Working 5
= Select Coordinate System Window,
L From the list, select the CS: Gilobal
z. Click the Sealect button

Set Dafault Material B e |
s To set the defaul material:
1 Using the 20 Modeler Materials toolbar, choose Sabact
z Select Definiticn Window:
1 Type pacin the Ssarch by Name field
z Click the OK button




. Create the Hom Wall
- Craate horn

1

- To =at the narme:
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+  To fit the view:

1

- Complete the Horn
- To select the object

-

Select the menu tem Oraw > C
U=sing the coordinate entry fields, enter the cylinder positicn
A 000, Y 00 Z: 0.0 Press the Enber key
Using the coordinate entry fields, enter the radius:
a dx: 1647, dY: U, dZ: 0Ul F ress the Enter key
Using the coordinate entry fields, enter the height:
«  dX= 00, dY: 0l 42 T 463 Fress the Entar key

Sealect the Aftrfbutetab from the Properteds window.
For the Walue of Name type: Hom
Click the OK button

Select the meanu tem Fiaw > S AN > Aetive Visw:

Select the menu tem Sdft > Sedecr AN Visibds. COr press the CTRL+A kay

'y To complste the horn:

1

=2

Select the meanu tem 30 Afodsler > Sooisan > Subliract
Subtract Window
# Blank Farts: Horn
»  Tool Parts: Harn_Alr
4  Clone tool objects before subtract: O Unchesciomsd
& Click the OK button

=  Set Default Material
«  To set the default material:

[[BTvecmm = ]kodd ~ |
Using the 30D Modeler Materials toolbar, choose wacuwm

3 Create Alr
- Craans Ajr

1

=

4 To sat the P

1
=

3

- To fit the view:

1

. Create Radiation Boundary
+  To create a radiation boundary

1
2

a

4

Select the manu item Oraw > Cplimdar
Using the coordinate entry fields, enter the cylinder position
& X:0uD, Y Oub, Z: 0.0 Press the Enber key
Using the coordinate entry flelds, enter the radius: /f“'_'_'—“-x\
& dX: 2.2 40, dZ: 0.0 Press the Enter key
Using the coordinate antry fialds, entar the haight:
4  d¥: 0.0, dY:0ul, 42: B.2 Press the Enter key

Select the Amribumetab from the Propeartes window.
For the Value of Name bype: Alr
Click the OK button

Select the menu iteam kiew > SF A8 > Achine WRew:

Select the menu item Edt > Select > By NMama U

Select Object Dialog,

1 Selaect the objects named: Alr

z Click the OK button
Select the menu itam AESE > Bounderies > Assign> Radiator
Radiation Boundary window

1 Mame: Rad

= Click the OK button




Create the Wave port
+ To create a circle that epresents the port:
1 Select the menu item Oraw > Cincle
z Using the coordinate entry fields, enter the center position
«  X¥2000, ¥Y:10u0 Z:0.0 Press the Enter key
= Using the coordinate entry fields, enter the radius of the circle:
#  d¥:0.838, dY: 00, dZ: 0.0 F ress the Enter key
4 To set the name:
1 Select the Attributetab from the Propertes window.
z For the Value of Name type: pl
= Click the QK button
4  To select the objec p1:
1 Select the menu tem Eaf > Salecr > By Nama
z Select Object Dialog,
1 Select the objects named: p1
z Click the OK button

4 Create Wave Port Excitation 1 {Continued)
+ To assign wave port axcitation
1 Select the manu item ARSE > Excftanons > Assigr > Wave Port
z ‘Wave Port : General
Name: p1
z Click the Next button
= Wave Port @ Modes
Number of Modes: 2
z For Moda 1, click the Nona column and select New Line
Using the cocrdinate entry flelds, enter the vector position
+ X:<0.838 Y:0.0 Z:0.0Fress the Entar key
4 Using the coordinate entry fields, enter the vertex
4 d¥:1.676, d¥: 0.0, 47 0.0 Fress the Entar key
= Polarize E Field: & Chacked
= Click the Next button
+  Wawve Port : Post Processing
= Click the Finlsh button




Create Offset Coordinate System
4 (Create CS
Select the menu item 30 Modeder > Coordinate Systam > Crashs >
Ralathe C5 > Offsst
z Using the coordinate entry fields, enter the arigin
& X:20.0 %00 Z:7.463 Press the Enler key

Create a Radiation Setup
+  To defina the radiation setup
Select the menu item AFSS > Radiation > fnsart Far Flald Sefup > infinfte
Sohare
: Far Field Radiation Sphere Setup dialog
4 Infinhke Sphare Tab
1. Mame: f_2d
z  Phi: [Start D, Stop: B0, Step Size: 90)
x  Theta: [Start: 180, Stop: 180, Step Size: 2)
1. Coorndinate System Tab
1 Select Use local coordinate systam
z Choose RalathweC53
z Click the OK button

4  Analysis Setup

4  Creating an Analysis Setup
= To craate an analysls setup:
Select the meanu item HFSS > Analsis Semwp > Add Solution Setup
z  Saolution Setup Windaow:

1 Click the Ganaral tab:
4 Balution Frequency: 5.0 GHz
4  Maximum Number of Passes: 10
4 Maximum Delta S per Pass: 0.02

z  Click the OK button

#  Save Project
4  To save the project:
In an Ansoft HF 33 window, select the meanu item e > Sa1e As.
z From the Save As window, type the Filename: hfes chorn
x  Click the Sawve button

4  Analyze

4  Model Valldation
+ To validata the model:
Select the menu tem HFSS > Valdatbn Chack
2 Click the Closa button
4 MNota: To view any errars or warning messages, use the Message
Manager.

4«  Analyze
+ To start the solution process:
Select the menu tem HFSS > Anajxe AN
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Solution Data

To view the Solution Data:
1 ZSelect the meanu item AFSS > Recols > Soltion Dars
4 To wview the Profila:
1 Click the Proflile Tab.
4  To view the Convangences:
1. Click the Convegeance Tab
4+ Note: The default view is for convergence is Table. Select

the Plot mdic button to view a graphical mpresentations of
the convergence data.

4 To wiew tha Matrbc Data:
1 Click the Matrbe Data Tab
& Mote: To view a real-time update of the Matrix Data, set the
Simulation to Sebup1, Last Adapiive
z Click the Closea button
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Far Field Overlays

Edit Sources
4  To Modify a Tarminal axcitation:
Selact the menu item AHESS > Flalds > Edl Sources
z Edit Sources window
1 Source: p1:m1
1. Scaling Factor: 1
z Offset 0
z  Source: pl:m2
1 Scaling Factor: 1
z OffsetPhase: 80
3 Click the QK button

Create Far Field Overlay
4  To creama 20 polar far fisld plot :
1 Select the manu item AESS > ety > Creaie Report
z Creaw Report Window:
1 Repon Type: Far Fleids
= Display Type: Radiation Pattem
a2 Click the QK button
a2 Traces Window:
1 Solution: Setup1: LastAdaptive
z  Geometry: ff_2d
= In the Sweaps tab
1 Primary Sweap: Click on the Name Phland toggle to Thata
2 In the Mag tab
1 Category: Galn
z Quantity: GainLHCP, GainRHCP
2 Function: dB
= Click the Dona button



