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=1 length of assembly, m

X1:=20 X2 := 41073 co-ordinates of centre of composite conductors 1 and 2, m
Y1 =0 Y2 :=0

Rl1:=110"° R2:=1.10"° radius of composite conductors 1 and 2, m.

ng = 12 np .= 12 number of elemental conductors in composite 1 and 2

N = ng+ny total number of elemental conductors

defining elemental conductors for composite 1:
i=1.n control variable

27
0j= —(i-05
. ( )

. R1
Xj = X1+ R1-cos(0;) ¥i = YL+RLsin(ej)  ri= —
ni
defining elemental conductors for composite 2:-
i=n+1.N extending the control variable
2:n
0j = —-(1—-n1—-05
= (- -05)
Xj = X2+ R2~cos(9i) Vi = Y2 + R2~Sin(ei) ri = E
n2
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Fig 3.2.5 Deriving the co-ordinates of the elemental conductors
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o= 41077 Him =1 Ki= ——— =2x107" H
Zp:= |for iel..N See figure 3.1.4
for jel..N
h « Xj — X
V<Y —Yi
rad « /h% + v2
rad < rj if rad =0
I
Lpi i « K:In| —
Pi.j < (rad)
Lp
Zloop:= | for iel.N-1 equation (3.2.3)
for jel.N-1
Lloopi j <= Zpi j = Zpi j+1 — ZPi+1,j + ZPi+l,j+1
Lloop
Vloop .= | for iel.N-1 equation (3.2.5)
Vi<« 0
Vi« 1 if i= nq
\
lloop := Isolve (Zloop, Vloop) equation (3.2.6)
Ip:= [I1 « lloopq equation (3.2.7)

for ie2.N-1

li < lloopj — loopj_1
IN < —loopn -1
I

Fig 3.2.6 Calculating the currents in the elemental conductors
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1 nq :
Start = End = See figure 3.2.3
np+1 ni+ny
h=1.2 k=1.2 Pointers to sub-matrices
Vah,k = [V« 0 equations (3.2.8) to (3.2.12)

for i e Starty,.. Endp,
for j e Starty .. Endk

2.622 -2.122
VeV 2h I 2122 2622
Nh
Vo = |v<«0 check:- voltages along conductors
for kel..2 0.5
Vg =
V <V +V0Qh k -0.5
v
Igh = |1« 0

equations (3.2.13) and (3.2.14)
for i e Startp .. Endp

1.898 x 10°
I < I+ 1Ip; Iq = A
| ~1.898 x 10°
Vah k _ 1.382x 107 % 1.118x107°
Lah,k = I equation (3.2.15) Lg =
Ok 1.118x 107 % 1.382x 107
Lep == Lai,1 - Loy 2 4
. Lc [ 1.317x10
Lep = Lap2—-Lap 1 equation (2.5.4) > =
1.317x 10"/
o= 885410712 5 =1
lio'Mr'ﬁo'gr'l2 ) 4224 x 10 1
Cc = BT — equation (2.3.3) Cc = =
4.224x 10" 11

Figure 3.2.7 Calculating circuit components for composite conductors



i=1.N N'e}j,l:z X|103 Ai,2 = yi-103 Ai,3 = ||pl‘10_3

rem WRITEPRN("sect3-2ws.prn”) := A
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Cloop = ——— Cloop = 2.112 x 10

P Cc1 + Ceo P x

X2 . I
b= > r:=R1 Electromagnetic Concepts and Applications

GG Skitek & SV Marshall. Pages 208 to 209.
el Capacitance between two cylindrical conductors
oe°r

Ctheory =

r Ctheory = 2.112 x 10~ 11

ey

Figure 3.2.9 Comparison of results with textbook theory



