ECE 520 AEM

Assignment 02

Investigation of a three-phase, two pole, 18 slot, two-layer fractional pitch distributed coil winding.

ORIGIN := 1
NNV
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N,= 60 Number of turns per winding.
Ngjots == 18 Number of slots
2. oo .
o= Slot pitch in radians. o=0.349 o = 20-deg
Nslots
B:= 050 Slot opening in radians. B =0.175 B = 10-deg
Npoles =2 Number of poles
Nphases =3 Number of phases
) Nslots Number of coil h |
Ncoilspppp = N umber of coils per phase per pole Ncoilspppp =3
poles ' “phases
N I
NCp =— Number of turns per coil pair Ncp =20
Ncoilspppp
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CPglots = 8 Coil pitch in slots
Nslotspppp = Ncoilspppp Nslotspppp =3 Number of slots per pole per phase
CPslots oo .
P = T Cail pitch in radians P = 2793 1 = 160-deg
Nslots
2
N=T - ~ = 0.349 ~ = 20-deg

Nharmonics = 101

h:=1,3..Nharmonics Harmonic number

2'Ncp T - . Lo
a, = -sin| h-— F.S. cefficient of a full pitch concentrated coil winding.
h 7t-h 2
k, := cog h- a Pitch factor
Ph 2
k4 := sinc h-E Distribution factor
dp 2
Ky =1+ 2-cos(h-o) Multi-coil winding factor only works 3 coils
h
kK, =2.879 Kpw =2 k., = 0.653 Ky, =-0.532 Ky =-1
my m, mg m, mg
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3.0
ks = sinc h~—cy
h 2

Slots skewed one slot pitch.

a

h'=

k

Ke ko -ky -a
L A

Nepup (@) = Z (ah-cos(h-cx))
h

h= h

1 34.434

3 -4.627

5 0.198

7 -0.042

9 0
11 0.016
13 -0.024
15 0.138
17 -0.08
19 -0.057
21 0.05
23 -4.354-10-3
25 1.329-10-3
27 0
29 -5.963-104
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o= 410 ! r=0.2 loff == 0.6042 N¢ := 200 .= 0.004 w = 377
bo-Tlege-N _
kgm ——0 T _ 75031070
g
. 4-t kv
kLCh =2-Ww kg (Sln(h 3 jj kvh . kLCh ah k_ 100 =
ky = Vq
h

1 -170.716 100
120-/2 = 169.706 3 0 0
5 0.98 0.574
7 0.21 0.123
9 0 0
11 0.077 0.045
13 0.12 0.07
15 0 0
17 -0.397 0.233
19 0.284 0.167
21 0 0
23 -0.022 0.013
25 -6.59-10-3 3.86-10-3
ea(6r) = > (kvh-sin(h-er)) 27 0 0
h 29 -2.956-10-3 1.732:10-3
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