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This section presents the design and analysis of an ultra-conformed subreflector
using the free mode at several frequencies.

Go to Layout Create Subreflector and choose the Free design option. Click

Next.

Set the frequency to 15GHz and the periodicity to 0.5A. Choose a plane shape. Set
the z-coordinate of the subreflector center to 0.15m and the feed position to

0.3m. Choose circular arrangement and set

the radius to 0.15m. Click OK.

I3 Subreflector Data

Frequency

Unts:  GHa] v: Frequency:  16.0

Subreflector shape
o Flare Parabolc
Man reflecion properbes

Radus: 0.5

Subrefiector propertes
Z<oordeate of the subreflector conter: 0,525

Arrangement
) Rectanguiar

[ Cancel J

Focal dstarce: 0.75

Perodaty: 0.5 wavelengths

Feed positon: 0.3

@ Crodar

[

Figure 1 Subreflector properties (guided design)

When clicking OK, the geometry of the subreflector will be displayed in the main

screen.
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Figure 2 Geometry of the subreflector

Now go to Simulation {¥] Parameters to set the frequencies 15GHz, 15.5GHz and
16GHz as follows:

rn Simudation Parameters

Intal fequency:  15.0 Fnal frequency: | 16.0 Inoement: 0.5

02 Rurning Examples \Uitraconformados \TranngE xample 3 . frowse.,. -

Cancel | L

Figure 3Simulation parameters

Next, set the solver configuration. Go to Solver [¥] Parameters. The solution
method in this example is the Method of Moments, the relative error in the
iterative process is set to 0.01, and the maximum number of iterations is set to
5000. Click OK.

3 Sotver ——

Solver

Phyyscal Opbics
9 Method of Moments

EFIE

Relatve Error:  0.01

Maximum number iteraions: S000
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A new window will be displayed to set the antenna properties. First, click on
Browse and select the file called BOC0677.dia, which is located in the DiaFiles
folder. Note that the coordinates of the antenna position are automatically set
considering the parameters that were indicated when the subreflector was
generated (0.0, 0.0, 0.3). Finally, the antenna orientation is defined by means of
the director cosines. They also are automatically calculated. The feed antenna
always points to the subreflector center (0.0, 0.0, 0.0). Click OK.

[+ ———
Anterra: 1 -
Set radation pattem fie
«Fle:  CWNewFasants.7.5_11.06. 20 140w Fles' BOCO677.01A
Srowse
Radaton pattern type: a Polarzaton:
Components
Amphtude: 1.0 Phase [degrees):
Position coords
X: 0.0 : 0 &0
Moune
Orientation - Director cosines
A X Avs Y A 2
X L. X 00 X 00
Y: 0.0 Y: 1 : 00
: 0.0 &0 Z 1.0
Mouse
Canced O

Figure 5 Radiation pattern file parameters box

Note that the antenna is displayed in the main screen in red color. Its reference
axes are depicted in green color.

Select Meshing(¥) Create and Visualize Mesh to mesh the geometry. Set the
operating frequency and the number of processors and click OK.
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Figure 6 Meshing parameters

Once the meshing has finished, it will be displayed in the main screen.

Go to Calculate ¥} Execute and select the number of processors.

Figure 7 Set the number of processors

www.fasant.com - webmaster@fasant.com
Parque Cientifico y Tecnoldgico de Guadalajara Avda. Buendia 11 - 19005
Guadalajara




Click OK to run the simulation.

Processing

Figure 8 Simulation in progress

When the simulation finishes, go to Show Results [¥] View File Text to visualize the
results.

Figure 9 Open File Text Results

Click OK. The text ile iah£9aians, M5 isstbfvalbRe djsgiaved in a new win
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Figure 10 Results file

Select Show Results [¥] View Currents. Select units in dB and click OK. The current
distribution will be shown in the main screen. The frequency can be changed in
the left panel.
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Figure 11 Current distributions in dB

Next, select Show Results [¥] View 3D Pattern to display the 3D radiation pattern.
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Figure 12 3D radiation pattern

In that panel, click on Show Cuts and a new window will be displayed:
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Figure 13 Show Results

Click Ok to show the 2D plot.

Dircctivity

. .
B )

Figure 14 Directivity at 15GHz

Click on the blue arrow in the top right part of the plot and select 16GHz. Click on
Add. The results at 16GHz are added to the same plot to compare the behavior of the

antenna at both frequencies.

www.fasant.com - webmaster@fasant.com
Parque Cientifico y Tecnoldgico de Guadalajara Avda. Buendia 11 - 19005
Guadalajara




Diractivity » -
Sw— . -
A
..... P
o B -
L] S ee—
- ——
eu !
6
-h
- -
o . U
-
a " - pup
—
| -~ — -
25 L8
-o - A - - ~e ~-—
- |
\ | -
.
e e . PR
' ‘
»e Y
PR ' '
S
R . .
"
e " o O - Lo - " ~N ~ e "ne M "»e 1" -
egreen

Cwrecovmy (CTHET AL prwed, 0%, Mregel 5.0 e Cwectvey (CETH). premd 0. Mege1 S0 e Cwecovey (ETIETA) pn
Corectavmy (C67 1. ped O, Mege b O i

Figure 15 Directivity at 15GHz and 16GHz

The user can also compare the results for a specific direction given by theta and phi
at several frequencies in the same graph. This option is available in the Frequency
Sweep Cuts button:
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Figure 16 Show results

Click Ok to display the new plot. Note that the x-axis is referencing to the frequency
in this case
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Figure 17 Frequency sweep cuts
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