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Fig. 1. Model of cascading double enclosures: (a) Cal-

culation model; (b) equivalent circuit.

H P 1 (b)) s A S5 A Fi B &1, T 45 RH L 4 P
EEARAME SR E W 2 fros. R g R AN
84, Jo FORAMEALEE 1, J5 FoRHME IR A5 Py,
Jy Ron N ALEE 2, J5 Rom WIEH I 51 Py, Jo o
JEAR AR . | BT AT T Ly AN T T A L
W2, LAY ORI 2. W ORI
TR, B TE 1RO ARG AE B s AR g, B E
2 MBI 3 R MR P AL 18, B8 4 METE 5
FORW B R AR, Vet fl vine 23 RIS T 4
OSSN ZIN S

030702-2


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

32 % R  Acta Phys. Sin. Vol. 65, No. 3 (2016) 030702

inc inc inc inc inc inc inc inc inc

ﬁ Via Va2 Vas Vi3 Vi Vi Vis Vs, Vs.e
@ __ ) owe () wmw () mm () ms (0
i (—\%@/ Vi vis Vi vis Vit vid vis vl Vi
B2 SUEAESHE
Fig. 2. Signal flow graph of cascading double enclosures.
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Table 1. Value of model parameters in calculations.
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Abstract

Shielding effectiveness (SE) estimation for an enclosure with apertures has been an attractive issue in electromag-
netic compatibility (EMC) research area. Though many fast algorithms are developed for SE calculation, they mainly
focus on the case of single cavity. Moreover, most of these methods neglect the wave coupling through apertures from
enclosure to outside. A fast algorithm based on electromagnetic topology is proposed for calculating the SE of cascading
multiple enclosures with apertures. In this algorithm, the wave coupling through apertures in both directions is taken
into consideration. Firstly, the equivalent circuital model of cascading double enclosures and its signal flow graph of
electromagnetic topology are given, followed by the derivation of scattering matrix of apertures node. Then propagation
relationships at tube level and reflection relationships at node level are derived. As a result, the general BLT (Baum-Liu-
Tesche) equation for voltage calculation at each node is established. Two major categories of cascading three enclosures
with apertures are investigated. For serially cascading three enclosures, the general BLT equations are extended on the
basis of BLT equations for cascading double enclosures, since the structures are a simple extension of them. For hybrid
serially-parallelly cascading three enclosures, the common walls between the main enclosure and two sub-enclosures are
considered as a topological node represented by a three-port network, whose scattering matrix is derived according to
the definition of scattering parameters. Consequently, the general BLT equations for hybrid serially-parallelly cascading
three enclosures are developed. Compared to the algorithms presented in the relevant literature, the topology-based algo-
rithm proposed in this paper can not only calculate the shielding effectiveness for cascading multiple enclosures, but also
lead to more accurate results in that the impedance of apertures is obtained through using diaphragms model. In order
to validate the proposed method, a cascading double enclosures from a literature is chosen as an example. Calculated
SE results are in good agreement with those in the literature. Then, three enclosures with different configurations and
dimensions are also designed to validate the proposed method. Results from the proposed method are compared with
those from the finite difference time domain (FDTD) method, and they are found to be in good agreement with each
other. Experimental results also demonstrate the validation of the proposed method. Especially, the proposed method

takes far less time to calculate SE than for FDTD method.

Keywords: multi-enclosures with apertures, general Baum-Liu-Tesche equation, shielding effectiveness,

aperture coupling
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