





































































































TABIE II (Contd.)

.-—52-

-w

Pow, Pac.: I, -

: P 3 ?a = ¢ 9= Po =: eff :
s : (1-s)D : B I, ‘b be i wig : p ¢ %‘ ‘E/are ar

: H : : : '?0 8 :
2 3 O 1180 1 0,011 : 06125 : 0 : «106 0
01 : 381l.1 1046 : 04,0481 : ©B19.1 : ,734 : 496 4044
«02 : 806.1 : 1015 ¢ 040844 : 997.2 : L8289 : .83 9.,01
03 1 1247 : 1464 : 04,1238 : 1427 : .876 : 976 13,89
04 : 1718 : 1907 : 00,1631 : 1887 : .,908 : ,990 18.89
056 : 2204 : 2488 : 04,2144 : 2488 : .888 : 1,000 244,09
«10 : 4588 : bB484 : 0,4866 6357 : 4856 : ,970 50,48
o156 : 6269 : 8480 : 0,8161 BOB6 : ,778 « 960 T4e 3T
20 @ 6501 :10695 : 1,0892 9066 : <T17 887 . 90.14
«30 @ 504 :12141 $ 143333 86813 : ,682 «709 ¢ 103,65
<50 ; 2232 :12891 : 11,0309 : 5818 : ,384 469 : 106,83
1.,00: 0 11846 : 0.5582 i 3224 0 +272 : 100,15




In drawing conclusions from the preceding
curves it will be assumed that the rated load of the
motor alone is 3 kw, The addition of the phase advancer
brings about the following resultse:

1, The efficiency is less for all loads above one-
fourth load, The lose in efficiency ig wniformly
about two vercent.

2. The power factor over the whole range of operation
is improved., The greatest improvement is at 1 kw,
output where the power factor is increased from
67 to 91 percent,

J. The speed regulation is about twice as great for all
loads in the opersating range.

4, The stator current is about 4 amperes less over
the opereting range, At full losd this réduotion
amounts to about 12 percent., The phase-advancer
would permit a 10 pereent inerease in motor rating
as far as stator current is concerned,

B, Tne rotor current is about 2 amperes greater over
the operating range, At full load this increase

amounts to about 5 percent,

In order that the stator copper may be effective-

1y ugsed the rotor copper must be increased 5 percent, With
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this alteration the rating of the machine may be in-
creased 10 percent if the effeect of reduced speed on
cooling is neglected, This increase in rating is the
only gain as far as the motor itself is concerned and
against it must be weighed the first cost and maintenance,
loss in efficiency, and the loss in speed regulation,

The power company and the power user are gain-
ers by the application of the phase-advancer, These
gains must be evaluated and shown to be sufficient to
overcome the costs, Both the power company and consumer
must share the annual cost of the advancer in proportion
to their gains. The power company must comrare ites share
of the cost with a synchronous or static condenser in-
stallation and the power consumer must compare his share
of the cost with the installation of a larger motor.
Cost is used here in a broad sense to include all tengi-
ble and intangible factors which would make the advancer
undesirable,

In the writer's opinion the phase advancer
does not appear to offer possibilities which will make
it an important competitor of the synchronous and static

condenser,
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Symbols.

inﬂuced’voltage per phase in induction motor stator,
induced voltage per phase in induction motor rotor
at standstill,

applied voltage per phase of induction motor stator,

frequency applied to induction motor stator.

8q, inches (length of advancer armeture core)x{radius

of armature).
Goeff, of proportionality By = K"Ip,.
§p§ KK" Nx10~°
eigetrioal radians per second veloccity of advanger
conductors,
X' » (p=2) 272 1L

P

4nflL
P

total armature conductors of phase advancer,

poles of induction motor,

motor s8lip in percent of synchronous speed.

angle in radians,

ohms resistance of motor rotor per phace,

ohms leakage reactance of motor rotor per phase at

standsti 11,



R“ =
XY? :
R =
- G
Zl =
¥, 3
Z: -
rf =
Io =
I‘ -
laa'=
Imaa'=
aaal =
by =

-G -

ohms resistance of phase advancer per phase,

ohms reactance of phase advancer per phase,

R' + R"

g -~ Jb = stator exciting admittance per phase,

ry+Jx, = stator self-inductive impedance per phase,

r, + Jx, =z rotor self-inductive impedance per phase
reduced to stator.

a‘R',x, = a’sX’

r!+jx! = self-induective impedance added to stator
to replace both the rotor and connected phase
advancer, v

'

r +8'R" x' =x,+ [s (p*E)—BJ 2nfa’ L
P

amperes stator current per phase,
amperes equivalent rotor current in stator circuit,
This wvalue is listed in the tabulated results
as the actual rotor eurrent and for the pur-
poses of this paper that is convenient. Aetually
el is the rotor current,
amperes instantaneous current in phase A, positive
when flowing from & to a’,
max, value of current in phase A,
instantaneous potential difiference in volts be-
tween terminals a and a' of rhase A, positive
when a is positive,
lines per s8q, in, instantaneous maximum value

of flux density produced by ig41.



o o8

Byy = 1lines per sq. in. maximum value of flux

density produced by Ipaar
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