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Analysis of Factors Influencing the Shielding Effectiveness of
Multi-layer Cavity Based on BLT Equation

HU Mao-zhen! =~ WANG Yang! LIU Qi?® WANG Na? TANG Ren-kai? LI Xiao-feng?

(1 School of Mechanical Engineering, Xinjiang University, Urumqi 830017)
(2 Xinjiang Astronomical Observatory, Chinese Academy of Sciences, Urumqi 830011)
(8 China Electronics Technology Group 33rd Research Institute, Taiyuan 030006)

AsstracTt This paper centers on the technical problem of aperture coupling of multi-layer shielding
cavity, and carries out the research on the influence of aperture coupling on the shielding effectiveness to
provide technical support for the electromagnetic compatibility design of large radio telescopes. Based on
Robinson model and electromagnetic topology theory, this paper establishes the equivalent circuit of a
double-layer perforated shielding cavity and its signal flow diagram, and solves the shielding effectiveness
using the BLT (Baum-Liu-Tesch) equation, taking into account the case of a 3-layer cavity. The accuracy of
the measurement results, simulation values, Robinson’s algorithm and this paper’s algorithm are compared
and analyzed, and the accuracy of this paper’s algorithm is verified. On this basis, this method is used
to analyze the influence of the layer spacing, the shape of the hole, and the installation position of the
radiation source on the shielding effectiveness of the double-layer metal cavity in the 0-1.5 GHz band,
and the engineering suggestions are given. In addition, the relationship between the number of layers of
the three-layer shielding cavity and the shielding effectiveness is analyzed. The results show that there is
a linear relationship between the shielding effectiveness and the number of layers.

Key words telescopes: radio telescope, methods: calculation of SE (shielding effectiveness), techniques:
EMC (Electromagnetic Compatibility)
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