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Simulation and design of long-distance HF fishbone antenna

ZHANG Zhi-gang ZHENG Long-gen WANG Yue-ping LIU Chao
(College of Electronic Engineeringy Naval
University of Engineering » Wuhan Hubei 430033, China)

Abstract The feasibility of adopting alternate radiation wire material and the deter-
mination of radiator height above the ground in the design of a fishbone antenna are
discussed. Moment of methods (MOM) is used to simulate the radiation property of
antenna. Twenty-five positions distributed evenly in concerned communication area
are selected as transmitting points. 3D radiation pattern data from MOM simulation
are integrated with HF sky-wave channel model to simulate the time reliability of
links between transmitting points and the fishbone antenna. The area coverage ca-
pability of 12 m,17 m and 25 m high fishbone antennas are numerically evaluated in
terms of total number of transmitting points that satisfied the required reliability at
different frequency, seasons, time and sun spot numbers. Simulation results show
that stainless wire is a good substitute for copper-covered steel wire as radiator. A
fishbone antenna with a height of 17 m exhibits nearly the same communication a-
bility as that of 25 m in concerned area and performs much better than that of 12m.
Key words fishbone antenna; antenna simulation; HF channel simulation; cover-
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