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Analysis of EMP Shielding with Multi-Layered Waveguide-Below-Cutoff Array

Using Modified Shielding Effectiveness Equation
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Abstract

Multi-layered Waveguide-Below-Cutoff Array(WBCA) used in air duct and water pipe has advantages in manufacturing process as
well as flow characteristics. In addition, it is possible to increase the Shielding Effectiveness(SE) by increasing the number of layers.
However, since the SE of the multi-layered WBCA can not be predicted by the conventional SE equation, we propose the modified
SE equation. The modified SE equation is obtained for both air and arbitrary fluid flowing in a multi-layered WBCA by increasing
the number of layers from 2 to 64. In order to confirm the validity, the results of the proposed SE equations are compared with the
EM simulation results.
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Fig. 1. Unit rectangular WBCA.
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Fig. 3. 2-layered WBCA.
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Table 1. C coefficient with number of layers.

Number of layers C
2 0.55
4 0.70
8 0.85
16 0.95
32 0.99
64 1.00
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Table 2. [ coefficient with number of layers.
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Fig. 7. Comparison of results between simulation and modi-
fied SE equation with unit and multi-layered WBCA.
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