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Who we are

From its roots in 1990, Alaris Antennas has grown to become
a substantial supplier of advanced Electronic Warfare (EW)
antennas.

Alaris Antenna’s mission is to deliver high quality antenna
solutions on time through technical and service excellence.
Furthermore, it is our mission to deliver innovative,
customised, high quality antenna and related RF product
solutions to global RF system integrators speedily through
technical and service excellence.

For the global defence, security and telecommunications
markets, Alaris Antennas delivers on time high quality antenna
solutions, offering customisation supported by technical and
service excellence, as Alaris Antennas is the trusted and
innovative partner to its clients for over a decade.
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Antenna Principles




Antenna Principles

High-Gain Omni-directional antennas are used in situations
where the direction of the receiving antenna is not static or
known. A typical situation is where antennas are mounted on
a mobile platform like a vehicle or vessel.

In any communication system, the quality and throughput that
can be attained through a link is highly dependent on the
signal strength and quality of the signal between the receiving
and transmitting antennas.

Antennas play a crucial role in the performance of any
wireless communication link. High-gain antennas can be used
to provide additional power in the link budget in general, due
to the fact that antennas effectively amplify the signal being
fed into the antenna.



Antenna Principles Cont.

It should be noted however, that antennas provide the additional
amplification in a completely different way than a powered
amplifier. Antennas, being passive devices, can only amplify the
iInput signal by focussing the beam in a particular direction.

Therefore, there will always be a trade-off between the gain and
the beam-width over which this gain can be achieved. For
example, a narrower beam will provide more gain and vice-
versa. This trade-off also exists in omni-directional antennas.

Since omni-directional antennas are required to provide signal over
a 360° beam in the azimuth plane, the additional gain can only be
achieved by reducing the beam-width in the elevation plane.



Antenna Principles Cont.

Looking at the above radiation patterns, it should be noted that a
single dipole has a radiation pattern with a wide beam and gain of
about 2.2dBi. The second figure shows an array of four dipoles
identical to the first.

By stacking four of these dipoles and feeding each dipole in phase,
the gain of the array increases to 7.7dBi, but over a much narrower
elevation beam. In addition to the narrower beam, additional side-
lobes are created that are separated by deep nulls in the pattern.

These nulls imply that, at certain angles of incidence, the antenna
will receive practically no signal at all. It is therefore important to
note the positions of these nulls when designing a system where
an omni antenna is required.



Antenna Principles Cont.

The beam-widths of antennas are normally expressed as the angle
over which the gain is within 3dB of the maximum gain in the main

lobe. It is often useful to also find the angle of the first null in the
pattern.
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Comparison of a 5dBi vs 8dBi
Omni-Directional Antenna

The gain of an antenna comes from stacking a number of
similar elements and feeding them in-phase.

The radiation pattern below shows the first-null and 3dB
beam-widths of a simulated antenna:

Normalised Radaton Pattern of 8-stack of Dipole Antennas



Comparison of a 5dBi vs 8dBi
Omni-Directional Antenna

The radiation pattern below is that of an antenna of about half the
length of the previous one:

Normalised Radation Pattern of 4-stack of Dipole Antennas

-
PRl 4.

The second antenna would use half the number of antenna
elements and will have a gain of nominally 3dB less than the
first.



Comparison of a 5dBi vs 8dBi
Omni-Directional Antenna

This table summarizes the gain and beam-widths of the two
antennas:

ANTENNA NOMINAL 3DB FIRST-NULL
GAIN BEAMWIDTH BEAMWIDTH

Dipole 8- 8dBi 9° 20°

Stack

Dipole 4- 5dBi 18° 41°

Stack

It should be noted that both the 3dB and the first-nulls' beams are

doubled when the gain is halved (i.e. 3dB lower), exactly in line
with expectations.
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Practical Applications

Vehicle parked on a sidewalk curb

A typical sidewalk curb in South Africa is about 150mm in height
and it is not uncommon for bigger vehicles to park with two
wheels on the sidewalk. Assume that the vehicle is about 2m
wide.

8dBi Antenna 5dBi Antenna

Antenna @ 4.3° 4 .9dBi 4.05dBI
incline

At an incline of 4.3°, the 8dBi antenna already lost 2.73dB relative
to the maximum gain, while the 5dBi antenna only lost 0.85dB.


https://www.alarisantennas.com/wp-content/uploads/2018/05/Vehicle-1.png
https://www.alarisantennas.com/wp-content/uploads/2018/05/Vehicle-graph-1.png

Practical Applications

8dBi Antenna 5dBi Antenna

Antenna @ 5.71° 2.34dBi 3.51dBi
incline

At an incline of 5.71°, or a 10% slope, the 8dBi antenna already
has less gain in the direction of the receiving antenna compared
to the 5dBi antenna. Due to the narrow beam of the high-gain
omni, the gain rolls off much quicker as the elevation angle
Increases.

In this scenario, the lower-gain omni will outperform the high-gain
omni.


https://www.alarisantennas.com/wp-content/uploads/2018/05/Vehicle-2.png
https://www.alarisantennas.com/wp-content/uploads/2018/05/Vehicle-graph-2.png

Practical Applications

8dBi Antenna 5dBi Antenna
Antenna @ 10° incline -24.5dBi 0.92dBi

At an incline of 10° the 8dBi reaches its first null and the effective
gain of the antenna towards the receiver is effectively non-

existent. A vehicle parked in this orientation will completely lose
connectivity.


https://www.alarisantennas.com/wp-content/uploads/2018/05/Vehicle-3.png
https://www.alarisantennas.com/wp-content/uploads/2018/05/Vehicle-graph-3.png

Vehicle driving in off-road conditions

While it is not typical for a vehicle to be parked in this orientation, it
IS not unusual for a vehicle to reach an incline of 10° or more for
short instances during off-road excursions.

The signal strength seen at the receiver will vary wildly over short
periods (more than 20dB in less than a second). Some
communication systems will attempt to switch to lower modulation
schemes, and if not designed to deal with these quick changing
signal levels, keep switching continuously to the point where
throughput is significantly reduced.

In the case of the lower gain omni, the antenna still presents a gain
of almost 1dB towards the receiver, which is usually well within the
designed safety margin of most communication systems. Since
the change over time is much less (about 4-5dB) compared to the
high-gain omni, the communication system will be presented with a
more time-stable signal as well.



Conclusion

High-gain omni-directional antennas achieve additional gain at
the expense of elevation beam width. In static installations, the
reduced beam-width is generally acceptable, but one needs to
practice extreme caution when using them in mobile applications.

The shorter antenna will, in addition to the electrical advantages
of a wider beam, also have significant mechanical advantages.

. Shorter antennas are less likely to hit over-head obstructions.

. Shorter antenna will be lighter and more stable on the same
spring mount.

. Shorter antenna will be mechanically more robust, even when
experiencing significant impacts like an oak-beam test.

“The greatest victory 1s that which requires no battle.”

— Sun Tzu,



https://www.goodreads.com/work/quotes/3200649

' Need more information?

more, sign up on our website for product
iInformation updates.

U
]
’l
1 If you enjoyed this eBook and would like to know
]
!
www.alarisantennas.com

SIGN UP FOR FREE Y.



https://www.alarisantennas.com/subscribe-unsubscribe/

