Electric & Magnetic Coupling Effects on Lines

A simulation survey by Dieter Stotz using Quickfiel d®
Nov. 2023

In this webinar we want to have a look at the iafices between single lines in circuits or tracd30Bs. We will examine all important parameters Bikze, distance, shape
and geometrical arrangement of conductive linesteams.







Problem Properties - Wirecoupling.pbm
General

Length Units
Problem Type:  AC Conducti Millimeters

Model Class Frequency Coordinate System
Plane-parallel f= 1000000 Cartesian

Precision
High

Files
Geometry:

Data: Wirecoupling.dec

Library Data:

Location:  C:\Users\nr5le\D: ) inar_Line-Infl

oK Abbrechen

=5 Wirecoupling.pbm - AC con|

; & Geometry: Wirecoupling.n
= Data: Wirecoupling.dec
65 Block Labels

-/ Conductor_2
~E Library Data: <none>
165 Links:




Block Label Properties - Cu
General
Electric Permittivity
5= O Relative
g= |1 (O Absolute
Electrical Conductivity Coordinates

oy = 60000000 © Cartesian
g (S/ 1))
oy = 60000000 O Polar

(J) Anisotropic

| OK Abbrechen

Vertex Label Properties - Conductor_1

General

i 0=

Up= 1

= 0

(CJExtemal Current
I= 10

9= 0







- Geometric Quantities
Contour length L. mm 3.14065
Surface area S, mm? 3140.65
784454
0704454
- Physical Quantities

. = [Electric charge Q, = 1.44884e-11C

1+ Displacement current Ip; .1 o
# Apparent current I

[+ Electric field energy W = 1.018e-35 J

) Mechanical force f=223132e-9N

# Mechanical torque T =-1.95066e-14 N-m
+ Max. Min, Average over a Volume

) e 8.854-10"12. 1
('=———F=—"————F/m=13.48 pF/m

D
arcosh T arcosh 1




Contour length L. mm

Surface area S. mm?

Volume V. mm3

Cross section area S_. mm?

Physical Quantities
) [Electric charge Q, = 4.09553e-12C

4.09553e-12
abs 5.79195e-12
argo.” -180
real -5.79195e-12
imaginary -1.25387e-22
[+ Conductive current lcg g ,ctive = 0 A
# Displacement current 'lx_g!gggggg =25733e-5A
+ Apparentcurrently___ . =25733e-5A
[ Active power Pp g, = 1.4546e-17 W
[+ Electric field energy W = 1.07327e-33 J
[+ Mechanical force f = 7.34002e-11 N
+| Mechanical torque T =-1.84279e-15 N'm
| Max. Min. Average over a Volume

Contour length L. mm
Surface area S. mm2
Volume V. mm?

Cross section area S.. mm?

[=] 'E.cttic charge Q, = 9.62917e-12C
RMS 9.62917e-12
abs 1.36177e-11
argo.” 180
real -1.36177e-11
imaginary 353911e-22

(# Conductive current lco g, ctive = 0 A

i Displacement current Iy .cement = 6:05019e-5 A

(i) Apparent current lo. rery = 6.05019¢-5 A

(] Active power Py ;.. = 5.06501e-16 W

[# Electric field energy W = 3.73721e-32 J

] ical force f=7.02102e-10 N

2] ical torque T = -5.90266e-14 N'm

[+ Max. Min, Average over a Volume
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= Geometric Quantities
Contour length L, mm 141316
Surface area S. mm?2 141316
Volume V. mm3 1764.01
Cross section area S mm?2 1.76401
Physical Quantities
=) [Electric charge Q, = 1.16582e-10 C

1.16582e-10
abs 1.64872¢-10
arge.” 180

real -1.64872e-10
imagi 1.13495e-20

Y
(# Conductive current I, 4 4ive =0 A
+ Displacement current IM- 7.32506e4 A

[+ Apparent current lm =7.32506e4 A
[+ Active power Ppy; . = 2.13544e-14 W

[+ Electric field energy W = 1.57563e-30 J
[ M ical force f=2.78065e-10 N
Mechanical torque T = 3.59409e-19 N'-m
Max. Min, Average over a Volume




1

Number oftum] 1

Current = 0.707107 A
Voltage = 354678 V
=50159V
z 50159
aige.” 88733
R 0110704
X 501467
LH 7981167
2
Number of tum| 1
= Current = 0.00230319 A
RMS 000230319
abs 00032572
arge.”  |-902688
real -152812e5
imaginary | -0.00325716
=231158V
RMS 231158
abs 326906
arge.” | 89.7316
""" real 00153165
imaginary | 326903
a =100364 V
- z 100364
: 1 000 d ? o age”  |-180
. . . R 100364
. Conductor_2 x|
) L. o o C.F 254857e-5




= C 1
Number of turns [
(# Current=0.707107 A
[+ Voltage = 3.58434 V
2k d; =5.06903 V
r4 5.06903
argo.” 88.8941
R 0.0978321
X 5.06808
LH 8.0661e-7
=) Cond 2
Number of turns I
(=] Current = 0.00168251 A
RMS 0.00168251
abs 0.00237944
argo.” -90.2911
real -1.20888e-5
imaginary -0.0023794
=l Vo =1.69385V
RMS 1.69385
abs 239547
argo.” 89.7099
real 0.0121306
imaginary 2.39544
= Imped: =1006.74 V
P4 1006.74
argo. -179.999
R -1006.74 |
X -0.0166867 |
C.F 9.53784e-6 |
Cond o
Number of turns I
i Current=0.707107 A - -~ ~ X
[#] Voltage = 2.03931 V
=] =288402V
z 288402
argo.” 87.1319
R 0144305 &
X 2.88041
LH 458431e-7
Ce .2
Number of turns ] 1
(=] Current = 2.56739e4 A
RMS 25673%-4
abs 3.63083e-4
argo.” -94.8797
real -3.08851e-5
imagi -361767e-4
= Ve =0.256351
RMS 0.256351
abs 0362535 A
arge.” 851112
real 0.0308958
imagi 0361216 fa
£ Impedance = 998.49 V ~ ot
z [998.49
argo.” 1179.991




= Cond i il e A
Number of turns 1
(# Current=0.707107 A
# Voltage = 1.49155 V
= Impedance = 2.10937 V .
Z 210937
argo.” 85.4801
R 0.16623
X 210281
LH 3346737 7
=K
Number of turns [
(=] Current=6.66193e-5 A
RMS 6.66193e-5 \
abs 9.4213%-5
argo.” -98.214
real
imaginary
= Vol =0
RMS
abs
argo.” -
real 0.0134769
imaginary 0.0932616
1= Imped: =1000.17V
=) Cond L
Number of turns [1

[+ Current=0.707107 A

[#) Voltage = 4.32517 V

= Imped =6.11671V
z 6.11671
argo.” 846733
R 0567847
X 6.09029
LH 9.693e-7

=) Cond 2

Number oftums [1

(=] Current = 0.00247135 A
RMS 0.00247135
abs 0.00349502
argo.” -90.2285
real -1.3937e-5
imaginary -0.00349499

=] Voltage = 2.47167 V.
RMS 247167
abs 349546
argo,” 89.7715
real 0.0139382
imagi 349544

=l Impedance = 1000.13 V
4 1000.13
argo, " -180
R -1000.13













