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Abstract

This study investigates guy insulators, a key component of long-wave umbrella transmitting anten-
nas. It systematically elaborates on their design principles and selection criteria and provides an
in-depth analysis of how voltage distribution and insulator quantity affect antenna electrical per-
formance. By employing Method of Moments (MoM) electromagnetic simulation software, the ef-
fects of different parameter configurations are systematically compared. The results offer practical
guidance for scheme selection, significantly mitigating engineering risks.
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Figure 1. Schematic diagram of insulator discharge path
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Figure 2. Schematic diagram of an arched insulator string
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Figure 3. Schematic diagram of a disc insulator string
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Figure 4. Single-tower insulated umbrella antenna model
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Figure 5. Model diagram for insulator voltage calculation
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Table 1. Layer voltages of guy insulators
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Table 2. Effect of the number of insulators in the fourth layer on effective height
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Table 3. Effect of the number of insulators in the third layer on effective height
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Table 4. Effect of the number of insulators in the second layer on effective height
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Table 5. Effect of the number of insulators in the first layer on effective height
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Table 6. Effect of the number of insulators on effective height
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