Assignment 01

ECE 520 Advanced Electric Machinery

I. Draw the winding function, N¢ pp(a), for a full pitch uniformly distributed coil.

Determine the equations for N o ,p(a) over the non-horizontal regions.
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ECE 520 Advanced Electric Machinery Assignment 01

Full Pitch Uniformly Distributed Wdg Ftn
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Il. Determine the winding series for a full pitch uniformly distributed coil; i.e., determine
the Fourier series coefficients of the winding function.
Symmetry Conditions of N(«)
a) Even, N(-a) =N(a) => by =0forallh

b) Negative half-wave, N(a+r) =-N(o) => @&, = b, =0 for all even

h
T
4 2
a & b together => quarter wave symmetry and ap = —- NEupuD(@)-cos(ha) do
T 0
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ECE 520 Advanced Electric Machinery Assignment 01

ap = ﬂ~sin(h~7T — B)
7t-h 2

N~sin(0) This term equals zero for all h.

™
-cos| h-— | ... This term equals zero for all h.
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ap = 4N ~(:os(h-3 - hE) = 4N -(cos(hﬂ)cos(h-ﬁj + sin(h-ﬂ)sin(hﬁ))
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h:=1,3.11 Npg(o) = Z (a(h)-cos(h-a))
h

Full Pitch Uniformly Distributed Wdg Ftn
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h:=1,3.21 Neg(@) = Z (a(h)-cos(h-a))
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ECE 520 Advanced Electric Machinery Assignment 01

Ill. Determine the winding factor for a full pitch uniformly distributed coil; i.e., the
distribution factor.

apypup() = %-sin(h-g)-sinc(hg) for a full pitch uniformly distributed coil
= 2N G h. T for a full pitch uniformly distributed coil
apypc(h) = E-sm h-E or a full pitch uniformly distributed coi
h 2’—N~sin h-= |-sinc h~E
. (h) = argpup() o 2 2
FuPuD\"/ ~ -
aFUPC(h) Z_N.Sm h E
7-h 2

kFUPUD(h) = Sinc(h'zﬁj

Harmonic Wdg Factor vs Harmonic Number
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ECE 520 Advanced Electric Machinery Assignment 01
h= arypup(h) = agypc(h) = kpupup(n) =
1 0.635 0.637 0.997
3 -0.207 -0.212 0.974
5 0.118 0.127 0.93
7 -0.079 -0.091 0.866
9 0.055 0.071 0.784
11 -0.04 -0.058 0.689
13 0.029 0.049 0.583
15 -0.02 -0.042 0.471
17 0.013 0.037 0.357
19 -8.201-10-3 -0.034 0.245
21 4.22-10-3 0.03 0.139
Winding Series vs Harmonic Number
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