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An Analysis Method for the Electrical Performance of Transmitting

Antennas with Very-Low-Frequency under Different Working Conditions

YAN Yalong, LIU Chao, DONG Yinghui, WU Huaning

(School of Electronic Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: A cooperative analysis method of antenna structures and electrical performance based
on the finite element method and the moment method is proposed to study the influence of
structure deformation on the electrical performance of the very low frequency (VLF) transmitting
antennas under different working conditions. Firstly, the antenna curtain is optimized by the zero
order optimization algorithm under the condition that the safety factor of the antenna meets the
requirements, and an antenna curtain structure form with theoretical better electrical performance
is generated. Then, the antenna node information is extracted, and a new method of file format
conversion is used to transform the optimized antenna curtain’s structure model to an electrical
model for moment analysis. Finally, the electric model is processed to analyze the effects of
different ice coverages and wind speeds on the electrical performance of the antenna. The method
is used to analyze the electrical performance of a VLLF T-type transmitting antenna under different
working conditions. It is found that the radiation resistance and loss resistance of the antenna

change under different working conditions, and the radiation efficiency of the antenna has

Wk B . 2017-12-08,  fEHE @A MW (1990 B LA M GEFEES . B 8w MLl e, XEWH.
E R HRFLF I 4 B E (61302099) 5 1464 A 4R BL2% 3L 4 98 B3 H (2015CFB174)
[0 £ B T] . 2018-03-15 W 4% HY B AE : http: // kns. enki. net/kems/detail/61. 1069, T. 20180315, 2053. 012. html



%563

TS » 56 AN TR) T 0 0 IR A S R 2 v A e B i 69 20 7 7 1k 99

different degrees of reduction under ice and winding state. The proposed method has a certain

guiding significance for the cooperative analysis of the structure and electrical performance for

other types of complex structured wire mesh antennas.

Keywords: very low frequency transmitting antennas; working condition; optimized shape

finding; loss resistance; radiation efficiency
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