Electromagnetics 14, Python 235, 72

Lecture title: Maxwell's equations and planewave

1. Example 1. Electromotive force on amoving linear wire
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Given awire and its velocity in a given magnetic field B, find the electromotive force on the wire.
B =(Bx, By,Bz) =(X,vy, 2
Input:
A linear wire:
x1,y1,z1: start point(m), P1
x2,y2,z2: end point(m), P2
ux,uy,uz: velocity vector(m/s)
n: number of segments for numerical integration
Output:
v21: induced electromotive force(V), electrinc potentia difference: V2-V1
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#===f unction: bfiel d===========================o=o=oo=ooooooo-o===c
# x,y,z: field point
# bx, by, bz: magnetic flux density(T) at (Xx,y,2z)
def bfield(x,y,2z):
bx=x**3; by=y**3; bz=z**3
return bx, by, bz
#===end of function: bfield===========================ooooo=====c
#===f unction: enf===================oooooooooooooooooooooooooooos
enf on a linear wire noving in a non-uniformfield
Magnetic field is defined in function bfield
x1l,y1l,z1: wire start point(n)

#
#
#
# x2,y2,z2: wire end point(m
# ux,uy,uz: wire velocity(v/nm
# n: nunber of wire segnents for nunerical integration
# v: enf induced on the wire (v2-vl)
def enf(x1,yl,z1,x2,y2,22,ux,uy, uz,n):
dx=(x2-x1)/n; dy=(y2-y1l)/n;dz=(z2-2z1)/n
fx=0; fy=0; fz=0
for i in range(1,n+l):
x=x1+(i-0.5)*dx; y=yl+(i-0.5)*dy; z=z1+(i -0.5) *dz
bx, by, bz=bfi el d(x, vy, z)
f x=f x+uy*bz-uz*by; f y=f y+uz*bx- ux*bz; f z=f z+ux* by- uy* bx
v=dx*f x+dy*fy+dz*f z
return v

===end of function: enf=s=============—===—===—===—=—==—=—=—=—=—===—=—========

#===mai n progranr e e e e e e e e e e e e

frommth inport *

whil e True:

x1,y1l, z1=map(float,input('Wre start point: x1,yl,z1(m=").split())
x2,y2,z2=nmap(float,input('Wre end point: x2,y2,z2(nm=").split())
ux, uy, uz=map(float,input (' Wre velocity: ux,uy,uz(ms)=").split())
whil e True:

n=i nt (i nput (' Nuner of wire segenents for numerical integration: n="))

i f n==0:
br eak
v=enf (x1,yl, z1, x2,y2, z2, ux, uy, uz, n)
print('Enf on the wire: V(V)=",vV)
#===end of mmi N programF=======oooooooooooooooooooooooooooooooooo
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Wre start point: x1,yl,z1(m=
123



Wre end point: x2,y2,z2(m=
456
Wre velocity: ux,uy,uz(ms)=
-135

Nurrer of wire segements for numerical integration:

3
Enf on the wire: V(V)= 427.5

Nurmer of wire segenents for nunerical integration:

5
Enf on the wire: V(V)= 428.46000000000004

Nurrer of wire segements for numerical integration:

10
Enf on the wire: V(V)= 428.8650000000002

Nurmer of wire segenents for nunerical integration:

20
Enf on the wire: V(V)= 428.9662500000001

Nurmer of wire segenents for numerical integration:

Press Enter to exit term nal

n=** Process Stopped **



