


APPENDIX-I

Output Equation of AC motor
Let Q =KVA rating of motor
E,»= Output voltage per phase
I, = Current per phase
f = Supply Frequency
@ = Flux per pole in Weber
Ton = Turns per phase
. K= Winding factor
p = No. of poles
n, = Synchronous speed
D = Stator Diameter
L = Core length
B., = Specific Magnetic loading
ac = Specific Eiectric loading
- Iy = Current in each conductor
Z = Total armature conductors
Z = Armature conductors per slot
m = No. of phases

Co = Output Coefficient
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Consider an m phase motor having one circuit per phase. KVA
rating of motor

Q = number of phases x output voltage per phase x current per
phase x 107

Q =mEy[,.10° | [1.1]
Termiﬁal voltage of each phase may be taken equal to the
induced emf per phase,

We have, Induced emf per phase [58]

B, =444 f® T, K, [1.2]
.. Q=mx4.44 f® T, K, I x10° [1.3]
But f=pn,/2 [1.4]

Therefore we can write,

Q=mx 4.44' (pns/ 2) @ Tpp Ky Iy, X107 [1.5]
Q = 1.11 K, (p®) (2m L, Tpp) 0y x10° [1.6]
‘Now current in each conductor

Is= I,n (As there is only one circuit per phase).

Total number of armature conductors

Z = number of phases x (2 x turns per phase) =2m Tp;,
.. Total electric loading I, Z = 2m L, T,

Hence, Q = 1.11 K, (p®) (L, Z) ns x107 [1.7]
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= 1.11 K,, (total magnetic loading) (total electric loading)
(synchronous speed x107)

But p®==nDL B,, and LZ=nDac

Substituting these values in equation [1.7],

Q=111K,(®DL B,,v) (n D ac) nyx107

Q= (1.112’B,, ac K,, x10? ) D’ L n,

= (11 Byac K,, x107°) D*L n, [1.8]
Q=CoD’Lny [1.9]
Co= 11 By ac K, x107 [1.10]

Equation [1.10] is known as the output equation of an a.c.

machine. Quantity C,is called the output coefficient.
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Motor Specifications at “Jyoti Switchgear Ltd”.

~

KWz 2.2 POLE= 4.0 WVOLT= 320.¢ FRAME= CTF~112 FREOME NO.T 112.0
DATE OF RUN: @8/01/2009 TIME OF RUH: 135:47:35.33

INPUT DATA PROJECT NEW ROTOR TYRE = SINGLE CaGE
STATOR DATA ROTOR DATA

a.p.= 1565 ., 000 0.D.= 195. 000
1.0.= 195 . Q00 1.D.= 23.560
STACKLENGTH= 110,000 STACKLENGTH= 116.0660
STACKING FACTOR= .95 STACKING FaCTUOR= . 950
NO. OF DUCTS: . 008 NO. OF DLCTS:= . 000
WIDTH OF DUCT= 12. 700 WIDTH OF DUCT=z 12706
NO. OF SLOTS= 36 . GOD NO. OF S10Ts= 33.0¢0
SLOT DIMENSIONS SLOT DIMENSIONS

SLOT OPENING= Z.500 SLOT OPENING= . B0E
WIDTH AT TOP: 7.000 WIDTH AT TOP= 5.300
WIDTH AT BOTTOM= 4. 600 WIDTH AT BOTTOM:= 1.960
LIP HEIGHT= . 500 LIFP HEIGHT= . L7586
WEDGE HEIGHT= . 500 NECK HEIGHT= L 750
HEIGHT ABOVE WEDGE= 13.860 HEIGHT BELOW MNECKEZ 16,209
CONDUCTOR PER SLOT= 96 . GEO BAR LENGTH= 140,000
CDNDUCTOR SIZE= 1/ .60 o/ .00 @/

CONDUCTOR AREA= TR3 AREA OF BAR 60, 605
ENAMEL ARE@= Lanha AREA OF RING 150 . 236
COIL PITCH= S . 0o WIDTH OF 8.C.RING: 15,000
NO. OF PARALLEL PATH= 3. 000 QEPTH OF S.0.RiNi= 1% . 906
STATOR CONNECTION= ST ek HOTUR SKEW = 1. 000
AIR GAP= GG DENSLITY OF ISON: 7.65@
RHO OF COPPER({75C)= 0wz DENSITY OF (Usiia:= 8. 900
RHD OF BAR=: D4 DENSITY OF Bawz 3. 900
RHO FOR RING= L4 DENSITY OF RING=z 2.900
CLASS OF INSULATION= B THON LOSS FER KGS 5.300
SURPPLY FREWQUENCY(Hz )= 5 . @ STAMPING ZRADE= S6OC
PERFURMANCE ANALYSIS AT 1¢6% VOLTAGE

WINDING FACTOR= L Sow SLOT FILL FACTOR(%)=

CK1= 1.271 OQVERHANS PROJECTION:

CK2:= 1.035 MEAN LENGTH OF CONDUCTUR=

CK3= 1.006 ST. RESISTANCE a1 75 (=

EFFECTIVE CARTER FACTOR= 1.21& ST, RESIST AT % C=

MAGNETIC CIRCULT CALCULATION

_____________________________ E 3

FLUX PER POLE IN WEBERS: LB0nas AL PHA= 1.469
STATOR TOOTH AVERAGE MAX 1 MUM ROTOR TOOQTH AVERAGE MAX IMLIM

WIDTH DENSITY DENSITY WIDTH DENSITY DENSITY

BTS1= 4,758 1.013 1.488 BTR1= 4.4160 1.139 1.674
BTS2= 4.742 L.012 L.4m7 BTR2= 4,55 1.100 1.616
BTS3= 4,746 1.011 1. 485 BTR3= 4,726 1.063 1.562
STATGOR CORE HEIGHT = 19,200 ROTOR CORE HEIGHT = 18.050
STATOR CORE DENSITY:= 14794 ROTGR CURE DENSITY= 1.104
AIR GAP DENSITY=: L 497 XSt

STATOR TOOTH AT= 12, 4% ROTOR TUOTH A= 58815
STATOR CORE ‘AT:= 11,651 ROTOH CORE AT= 1.966
ATR GAP AT 229.560 TOTAL AT= 294 ., ARG
SATURATION FACTOR=z 1.283
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KAGE REACTANCE

Xi=

CORR FACTOR FOR RESIST(AR )T
CORR _FACTOR FOH REAUTIKIE =

IRON LOSSES

IRON LOSS IN TEETH=
TOTAL IRON LOBS=

68 .

1 139

LGl
L1039

E i I AP
[FERRC I S
"o

=

it

5, CURRENT=

D DWWty

W X 3 XX XN

IRON LOSS I COREx

NO LOAD-LOCKED ROTOR-PULL QUT PERFURMANCE

SLIP(%)

STATOR CURRENT
ROTOR CURRENT
INPUT POWER

POWER FACTOR
TORGQUE RATIOC
CURRENT RATIO

LOAD PERFORMANCE

% LOAL

OUTPUT-KW=

SLIP=

STATOR CURRENT=
ROTOR CURRENT=
STATOR COPPER LOES=
ROTOR COPPER LOSS=
STRAY LOAD LOSS=

FRICTION-WINDAGE LOSS=

IRON LOS8S=

TOTAL LOSSES:=
EFFICIENCY %=
POWER FACTOR=
CURRENT DENSITY=
AMP~CON PER CM=
QUE-ALPHA=

ROTOR BAK CURRENT DENSITY

i - R R Sy

&
4

NO LURD

2

T ARV B VRS Y
J 08 NL d

B3

L les
=T
8l.051

L e
8.044
238.404
1917.607

LOCKRED RUOTOR
lLee. 0o
3@ . 4od
23,543
L@ .84%
S
187.343
5. 488
100(%) 750%)
2.200 1.6%0
4., 06Q 2.964
5.551 4.443
4,679 Z.414
217 L1589
. 994 059
L0813 L@1D
. 330 051
.l99 L 109
.465 L340
32.559 82.914
.B66 . 868
5.540 5.235
193.850 155,174
1267 .833 812,398

RUOTOR RING DENSI

RESISTANCE=
REACTANCE=

Rulons
.953
.13%
ol Z
L3367
.43
L D36
574
592

. 247

PULL-0UT
27.049
20.714
19.947
3.571
834
289.273
3.732

25(%)
.550
923
.873
L 122
. 058
.05
. 004
.32
. 109
.209
72.443

. 477
3.385

Lol M

109, 336
339,661
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