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An equivalent approach to modeling aperture array with
considering size effect of apertures”
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Abstract

In order to reduce the number of numerical meshes and simplify aperture array modeling, an equivalent method of
modeling aperture array in which the size effect of apertures is taken into account, is presented in the paper. In this
method, the aperture array is replaced by a single aperture which has the same area as the original aperture array, then
the scaling factor of the aperture is obtained according to the number of apertures. The empirical relations between the
number of apertures and scaling factor are proposed based on theoretical derivation and curve fitting method respectively.
The comparison with the commercial software HFSS indicates that the formula based on curve fitting method has a
higher accuracy. The applicability of the method is verified by varying the interference source, monitoring point, total
area and position of aperture array, shape of aperture and cavity size. As shown by the numerical results, the equivalent
modeling approach can significantly reduce the number of meshes, which can serve as a simplified approach to numerical

simulation of shielding characteristics of complex cavity.

Keywords: electromagnetic shielding, aperture array, size effect, equivalent modeling

PACS: 07.05.Tp, 41.20.Gz, 41.90.+e DOI: 10.7498/aps.63.120701

* Project supported by the National Natural Science Foundation of China (Grant No. 51175068).

Corresponding author. E-mail: dupingan@uestc.edu.cn
P png

120701-8


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.63.120701

	1引 言
	2孔阵等效建模思路
	2.1 小孔尺寸效应对屏蔽效能的影响
	Fig 1
	Fig 2
	Table 1

	2.2 小孔尺寸效应的物理机制
	Fig 3
	Fig 4

	2.3 孔阵等效建模思路

	3缩小比例的建立
	3.1 利用孔阵导纳推导缩小比例
	Table 2
	Fig 5

	3.2 利用数值仿真拟合方法推导
	Fig 6
	Fig 7
	Table 3
	Fig 8


	4讨 论
	4.1 两种公式的比较
	4.2 两种公式的验证
	Fig 9
	Fig 10
	Fig 11
	Fig 12

	4.3 等效建模方法适用性验证
	Fig 13
	Fig 14


	5等效建模方法应用效果
	Table 4
	Fig 15


	6结 论
	References
	Abstract

