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Comparison of Theoretical and Experimental Decompositions
for Plane Wave Shielding Effectiveness of Materials
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Abstract

This study investigated the relationship between reflection, absorption, and multiple reflection losses in Schelkunoff's theoretical
decomposition method for the plane-wave shielding effectiveness (SE) of materials and reflection and absorption losses in an
experimental decomposition method based on the power balance principle. It was mathematically confirmed that the reflection and
absorption losses in the theoretical decomposition method differed from those in the experimental decomposition method, and that their
mutual relationships were strictly derived. The theoretical SE was calculated using the physical properties of the conductive shielding
and dielectric absorption materials, and the contributions of reflection and absorption were compared. In addition, through a 3D
numerical analysis, the contribution of the shielding effect of reflection and absorption was calculated using the experimental

decomposition method, and its accuracy was confirmed by comparing it with the results of analytically derived equations.
Key words: Shielding Effectiveness, Reflection Loss, Absorption Loss, Theoretical Decomposition, Experimental Decomposition

LM 2 oo w2 Av) Ao A A T2 WA F2
stk 2Alt a9 Adsh A S dWHOE A
Azpe 249 71E2 AA717) Wil A B ss 94 7 & 7H(SE, shleldmg effectiveness) = 3 7+g+e}. 427 o] %
B AT WA £ U 7VIRY s AR dat 4w g F719 249 dIFA ol o3
AAAY 9% AARERE A2 BEEEH] e waeAD 24970 24 YelA QoA
Jald WEA Bed Asolt AAHE FHA0Z A ABEE T4 oa 22 AQHDIN get 4
A7) s AT 229 ERG A, FAE U o A mIEARG ghow aa Wolx wASE
Ty A7) A4F-8H(School of Electric & Electronic Engineering, The University of Suwon)
- Manuscript received July 12, 2024 ; Revised July 22, 2024 ; Accepted August 2, 2024. (ID No. 20240712-067)
- Corresponding Author:Hyun Ho Park (e-mail: hhpark@suwon.ac.kr)

(© Copyright The Korean Institute of Electromagnetic Engincering and Science. This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial 997

License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 35, no. 12, December. 2024.

S EA S gl o olgs Adasy Eae
194313 Schelkunoffell 2l&jA o]2x oz AP,
AT AA AU FFAaA Y] v Sl gt 3}
¥ 719E=E 2 XE A 34 S B8 Ad4ez A
o wf AR = HEAFe} E— S o] EAQ] FaHe
Aot =} I B3t &

AAT I8¢ g s}

2 A3 A 7<4_40ﬂ1\1_4 a}/\}{: e e |
= HlaLste] o]Fo] Hee] tEe BolE Aot
T 0|59 AL A 2ANA HAHOE ofg
EAE ST Aolth ARA A3 LA 51 F5
AZANA WA Fpol I A D3} 7)o $43
olg ¥AE EHE A

-

S A=~
thé
E

I8 19X e /38 F7AE 7R #
A o) v AUES BelFEn 3] 59 U}M
AE WA =Y AR SRS
A2 Aolo A F71% 2719] 7374124_011*1 e
dojyth, UF AL 241 WE Folt A9 &4
B¢ el 1 277t AF AR i 7
28 AAE 2A9F §719] BAGAN A AP
Jolua Q¥ sl Bk meha 2a)e) 2953
£ QA dAshel R dAshe) v2 yehlollt.

379 249 Aol Tf ANRAE 47 g,
7% 7, 2% B, F71% 2AE o] FE F AAENA
o WAAF S RAASE A2 0, % 0, 7,2 HEM
X, BNk aA e AARAN A2 A1ge) BA
ol dgolete AAZAL AL YATHE)9
S35 B(1/5,)8 4 ()F 2ol ek & glrk

T 2
E_ (ntn) eﬂll (77 770) M}
E 4 7+ ’ (1)

12
I5)
°H1

998

Shielding Material (cr,s, Ju)

(7.7)
A|r(5 y ) L Air (&, 1, )
’70 2 > P2> (’70 i)
7 .. N

Al=ll=IR=I

J8 1. &A1) HHg A8 WAYS
Fig. 1. Plane wave shielding mechanism of materials.
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Fig. 2. 3-D simulation geometry for shielding analysis.
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