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Isolation between the VHF transmitter and receiver antefiman important Date Received: September 7, 2005

issue for achieving satisfactory operation of the commaftioo system on a Coast
Guard vessel. For this study, the current antenna configarand several different

antenna configurations on the 47-foot Coast Guard boat wedeled numerically 1. ()

to determine the isolation between the transmitter andweicantennas. Some mea- Nick DeMinco

sured data were available of antenna isolation performtratevas measured for the U.S. Department of Commerc
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conducting ground plane. The gain, impedance, and antemtiteriis are a function Boulder , CO

of the antenna geometry, antenna materials used, anteiyd akove the ground or 80305-3328 USA

sea, ground or sea conductivity, ground or sea dielectmstent, frequency, eleva- ndem nco@ts. bl drdoc. ¢
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of the Earth or sea is also very dependent on the interactitbrtine Earth or sea, and
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the metallic vessel structure.
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Computational electromagnetics using analytical mathiealaexpressions are
difficult to apply to these types of practical problems, b tuse of numerical
techiques such as the method-of-moments makes the sobftibis problem more
tractable. The method-of-moments technique in the Nurakibectromagnetics
Code (NEC)was used to model these antennas in this complésomment. The
computational mode employed determines electromagnetitsffor antenna struc-
tures that are above an imperfect interface such as the g@routhe sea, and the
algorithms are also valid for antennas close to the interfac
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Conventional methods could not be used here due to the closamty of
the antennas with respect to a sea environment and the inétédit. The results of
this analysis will show how the presence of the boat and theaffect the antenna
performance. The NEC model can also determine near fieltarthaery close to the
antenna structure, in addition to antenna far fields, soitlcan be used for antenna
coupling calculations to determine antenna-to-antenoiatisn.

The 47-foot vessel was modeled using wire segments, simce thas more
flexibility and freedom in using wire only segments, ratheart a combination of
patches and wire segments. Engineering drawings of thedt7rdoast Guard ves-
sel were used to generate the model. The model contains rjastr 10,000 wire
segments, which includes the hull, cabin, and vessel supetsre. The 47-foot ves-
sel model also includes details of the antennas mountedehbubyancy chamber
and antennas on the mast above the buoyancy chamber inoadditthe HF whip
antenna mounted on the port side of the vessel. The model sexksuccessfully
to determine antenna isolation and antenna performancaathéstics. The mutual
coupling prediction resulted in good agreement with thesuaezd isolation.



