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Electromagnatic Effect Analysis inside Electrically Large Structures
Using Topological Modeling and PWB Method
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Abstract

As the recently advanced scientific developments result in high lever of the usability and the needs for the electrical equipment and
devices in various situations, the safety technologies protecting malfunction and electrical critical damages including soft and hardware
from the unexpectedly radiated electromagnetic interferences are required gradually. In addition, the numerical analysis for the minia-
turized electrical components and equipments as well as the conventional electrical devices installed inside the electrically large en-
closures and structures requires the memory requirement and time consumption too big to be handled in a realistic situation, which
will result in a limitation in solving the complete set of maxwell’s equations. In this paper, PWB method based on statistical theory
and topological modeling with appropriate zoning concepts are introduced for the EM analysis of an electrically large complex structures.
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Fig. 2. Floor layout of target building.
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Fig. 3. Perspective view of 3 floor in the target building.
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Fig. 4. Topologyical modeling of Fig. 2.

o
A, Tl 494
al

Spr = 2V, A Q)
A Pinr:
1 1 1
pr pr 1 1
wim o Qé)r co co a
Qu dl + sz) ’
(6)
A Gl 8, & 25ae) HFAGALe X, v, &
Fae) Balolth WAl AR 2} BE
sABeE 4 (53 (S FUsp) A8 93]
A dAEE AP ol Yl wgAdA aHEE

AY(P, )& A5 FR(QL, )T ZAHR(Q))IA

wwn

Qojjuz 7z pdAE FEa 4 (N2 2 &

L)

95 PWB Method o 88 T8 F2E e Axsh 9% o4

32
o

2V,

Ppr: s ( 1r + 17’)"91)7'

SrolAel Y 2E 4 8)F (9= Aeskatt i
FAAA o]FE AYES F=9 94Y A9(10-07'5,,)
0% WFHAM HErR dZ2E £ Bedieud
(o) wrde] FodgEee] o2 o4 5 94,
Ho Ao &H] Qdbs BEe] MuEA(Qr), AT
AN HER Adste (), Hrold d9dE A4

e F(Q), AP YR yHEd (Qlhy 4714 2
FEY 5 oItk 19 st ZFAIHE 281092 v
itk
_ A ,
S = 27V, 4 ®)
, 10+ 075,
4 1 1 1
QU QY Q@+ Q" )

i )

2
o L M
o
to  H
gk
L
S
p—g

13 =

AAH Fo FRAFRAA(o)H Hrl B
g olgstd 4 (13 (192 EFse] &

Pedith 14 72 2B 2H1d

I

)

I
QL (11)

287



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 27, no. 3, Mar. 2016.

o
=7
g >
404 —— Wireless Insite =
| ! : —— PWB Method
asd e PWB Method + 10dB| _|
------ PWB Method - 10dB
-50 T T T T T T T T T
0 1 2 3 4 °

Frequency (GHz)
a2 5 354 AR

Fig. 5. Comparison of results in the office room.

-10 : : . r r r

20,

TR

-30

-4

o

Power (dB)

-60

—— PWB Method

704 e PWB Method + 10dB|

------ PWB Method - 10dB

—— Wireless insite

T T T T T T T T 1

1 2 3 4 5
Frequency (GHz)

J8 6. 5% AgHy

Fig. 6. Comparison of results in the corridor.

27 Vi 1
P, = \ : (W) " Slap (12)
PWB method$} Wireless InsiteS ©]-&3}o] w443} &
T O3 A4 d8s 2z Atetaa, 1 4
45 I9 SlA 19 72 vasidnh Eeh 9 9%
Wireless Insite Al &# 014 A3 5 dute] de4d 2 434

# S QMU fXE BT Sl

A S E45H PWB method 23 #¢ +£10 dB
oJWfell Wireless Insite 23 gho] 2= AS AT
T ATk B3 7 73 8 M e ATt T AT
el Al PWB method®] AS=7t AEE AS H
FaLQlon, ol IFHRE ZAFE A i i
PWB method®] ©] &3} Y3 Bl

£

-

288

B 1. AA# 339 Algdeld Al 9 ovolH &%
H]jﬂ_

Table 1. Comparison simulation time and memory data.

34 vy Time(sec) Memory(kB)
PWB method 0.26 2432
Full-wave simulation 1,056 4,800
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Fig. 7. Comparison of results in the laboratory.
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