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About This Manual 

Manual Objective 

Description 

a In this manual, all New Terms are defined in the Glossary of New Terms. In 
addition, an index of New Terms is provided. 
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Dish type. Dish size. Low-noise amplifier (LNA, LNB, LNC, LNBF). 
Polarization.

Antenna look angle and skew adjustments.

Equipment required for alignment. General alignment procedure.

Antennas used with GEO satellites 

Antenna Alignment for Geostationary Satellites 

Exercise 3 

EXERCISE OBJECTIVE 

DISCUSSION OUTLINE 

DISCUSSION 
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Dish type 
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Dish size 
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Polarization  
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circular
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polarization diversity
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Earth station-satellite geometry 
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a Absolute values of the latitude and the apparent declination are used here 
because the signs of these values are different in the northern and southern 
hemispheres. 

Look angles for geostationary satellites are usually calculated assuming a 
spherical, rather than an ellipsoidal, earth. This introduces an error in antenna 
orientation between 0.02° and 0.03°. This error, however, has little effect on 
the performance of small dish antennas because their beamwidth is 
considerably greater than the error. In this exercise, a spherical earth is 
assumed and no distinction is made between geocentric and geodetic latitude. 
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a Because , the sign of  is important in Equation (37).  is 
positive when the earth station is east of the satellite. 

By convention, longitudes to the east are positive and longitudes to the west 
are negative, unless given in degrees west. For an earth station at a longitude 
of 80  W and a satellite at 90  W, . 
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Antenna look angle and skew adjustments 
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Aligning a small dish antenna with a geostationary satellite 

Equipment required for alignment 

a Consult the manufacturer’s documentation provided with the antenna, the 
LNBF and all other equipment to be used. 

satfinder

a A satellite finder detects power over the entire spectrum of the LNBF. It gives 
an indication of the total power received from all transponders on the satellite. 

When using a satellite finder, there is a danger of aligning the antenna with the 
wrong satellite. During an actual installation, it is important to verify with a 
receiver that the correct satellite was selected. 
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a The built-in elevation scale may not be very accurate. However, it should be 
accurate enough to allow you to find the satellite, after which you can optimize 
the elevation in order to maximize the received signal power. 

General alignment procedure 
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a When aligning a dish antenna with multiple LNBFs, first align the antenna 
using the central LNBF and tighten all settings. When this is completed, adjust 
the position and skew (if using linear polarization) of each of the other LNBFs 
to maximize the signals from the corresponding satellites. 

a The dish antenna included in the Dish Antenna and Accessories is large 
enough to perform the alignment procedure with most geostationary satellites. 

b
Useful Websites Magnetic 
Declination
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a In this exercise, the satellite longitude and polarization as well as the antenna 
elevation, azimuth and skew can be supplied by the Orbit Simulator. 

These angles only need to be determined to a precision of approximately one 
degree. The scales on most antennas are not very precise and allow only an 
approximate adjustment that will help you to find the satellite. Once the 
satellite is found, you will “tweak” the look-angle adjustments to maximize the 
signal strength. 

Skew adjustment of the LNBF is only required if the satellite uses linear-
polarization (see Step 9). However, if the dish is elliptical, it is always 
preferable to adjust the skew of the dish (see Step 18). 

a If the dish is elliptical and the feed arm is fixed onto the dish, setting the skew 
of the dish sets the skew of the LNBF. It may be easier to do this at the end of 
the procedure. 

a As shown in Appendix C , the downlink beam of a 
satellite is composed of signals from many transponders using different 
polarizations. Because a satellite finder detects power over the entire 
transponder bandwidth, it cannot distinguish between individual frequencies as 
a receiver does. For this reason, changing the skew of the LNBF is not likely to 
change the signal strength displayed by the satellite finder. Setting the skew 
correctly will, however, improve the strength of the signal detected by the 
receiver. 
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a It is usually easier to set and lock the elevation first, as this prevents the 
antenna from tilting down under its own weight, and then set the azimuth. 

a Be sure to hold the compass where it will not be affected by metal objects. 

It may be helpful to identify a building or other object located in the desired 
direction, and then point the antenna in that direction. 

a If the indicator saturates on a strong signal, activate the built-in attenuator. 
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Pointing the Dish Antenna 

PROCEDURE OUTLINE 
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GEO maximum elevation 

In this section, you will determine the maximum elevation to a geostationary 
stationary satellite from several different locations on earth. 

b

PROCEDURE 
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Visibility of the Clarke belt 

In this section, you will observe how the latitude of the earth station affects the 
visibility of the Clarke belt. 

b
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Antenna look angles 

In this section, you will calculate the azimuth, elevation and skew angles for 
geostationary satellites and compare your results to the angles shown in the 
Orbit Simulator. 

a This file shows most of the active geostationary satellites using the orbital 
elements that were available at the time of writing. 

A text satellite file contains a Two-Line Element (TLE) set for each satellite 
which gives the actual parameters for the satellite as they were measured at a 
given epoch. Because geostationary satellites drift and require periodic 
corrections, the orbital positions defined by these parameters may be slightly 
different from the assigned orbital positions. 

b
Useful Websites
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b
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Preparation for pointing the antenna 

In this section, you will gather the information necessary to align the optional 
Dish Antenna with real geostationary satellites. To do this, you will use the Orbit 
Simulator to select several geostationary satellites that are visible from your 
location and that transmit in the Ku band (approximately 12 to 18 GHz). You will 
determine the type of polarization used by each satellite and determine the look 
angles as well as the magnetic azimuth. 

a A similar file, called Geostationary Ku-band (E).xml, is also included with the 
Orbital Simulator. In this file, the displayed names begin with the longitude in 
degrees East, ranging from 0° to 360°. 
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b
Useful Websites

Magnetic Declination

a The Orbit Simulator does not show the footprints of the satellites. In some 
cases, the name of the satellite indicates the service zone it is intended to 
cover (e.g. Eurobird, Asiasat, Chinasat). It is possible that the beam from a 
visible satellite does not cover your location. For this reason, it is preferable to 
select a few extra satellites. 
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a Some satellites are colored grey even if they transmit only one type of 
polarization because they are so close to a satellite that uses the other type of 
polarization that it would be difficult to separate the two signals. 

b

Useful Websites
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Pointing the Dish Antenna 

This section requires the optional Dish Antenna and Accessories. In this section, 
you will set up the Dish Antenna outdoors and align it with several geostationary 
satellites. 

a It is preferable to work in teams of two students while carrying out the steps in 
this section. 
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b

a If a satellite transmits with both horizontal and vertical polarization, changing 
the polarization of the LNBF will make little or no difference in the signal 
strength indicated by the satellite finder. This is because a satellite finder does 
not discriminate between different frequencies. When performing a real 
antenna installation, however, it is important to adjust the skew of the LNBF 
because the receiver is tuned to only one frequency at a time. 

CONCLUSION 
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REVIEW QUESTIONS 
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