rt electrical energy i ,
The motors which run on single phase supply are called singl2 phase motors and conve gyinto Mechanjoy

energy.

Single phase motor not self starting motor: ) !
This motor is similar in construction to the three phase motor, with the exception that the stator has a single phg,

winding. When the stator of the motor is connected to a single phase supp'ly. ) pr.odUCBS only allern.atln-g fietd whigy
keeps on varying. It does not produce any torque. In this way, the rotor remains stationary. If the rotor is slightly oty
by hand in any direction, the rotor will rotate in the direction in which it is rotated by hand. It means the alternating (y,
cannot produce rotating torque. That is why a single phase motor does not self start. To make a .motor self start ,
rotating magnetic field is necessary to produce, just like in a three phase induction motor. To start a single phase mola,
some form of starting device is necessary. Usually an auxiliary winding is done in the stator to form a second phag
winding. It is also known as split phase winding. It produces a field with its poles between the main poles. The flux duet
the current in the two windings combines and produces a rotating magnetic field and the rotor tends to rotate itself.

Principle of working of a single phase induction motor:
The motor works on the same principle as of three phase motor, i.e., whenever a current carrying or short-circuiled

conductor is placed in a magnetic field, a torque is developed on the conductor, the conductor tends to rotate in the
direction of rotating magnetic field.
A.C. Single Phase Motor

|
v L

Induction Type Commutator Type

' S

Split Phase Motor

|
v v v

Capacitor Permanent Capacitor Start
Start Motor Capacitor Motor  Capacitor Run Motor

Shaded Pole motor

Universal Motor Repulsion Motor
Repulsi lr
| Pulsion Start Repulsion Induction
nduction Run Motor Mot
otor

e Tt e e A 8 0 e T
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split phase induction motor:

Construction: The rotor of this motor
all around the periphery of the rotor in wrl?cr?fcs
gither side.

Methods for making self start:

0qu1rre| cage ‘_YF_’E‘- It is made of laminated iron cores, having closed slots
PPer or aluminium bars are driven and their ends are welded to rings on

s the single phase motor i i
A ¥ 'S Mot self started, it can be started by any one way of the following methods:
1. Phase splitting method: Splitting one phase into two phases

9. By commutator method.

Starting Winding

o0— o
£
°
E
A.C. Supply i
E
g Centrifugal Switch
o—
€

Fig. No. 1 Split phase induction motor

It has two stator windings /.e., Starting Winding (S.W.) and Running Winding (R.W.). The starting winding consists of a
thin enamelled copper wire so as to have a high resistance and low inductance, while the running winding consists of thick
enamelled copper wire so as to have a low resistance with high inductance. These two are spaced at 90° (electrical
degrees) from each other and the impedance of the two circuits are so made that the phase difference hetween their
currents is nearly 90° (elect). This is called splitting the phase. The starting winc}ing i; c_onnected in sefies _with the
centrifugal switch, it is fitted on the rotor shaft, and it automatically cuts out the starting winding when the motor is nearly

uplo its full speed. Connections are shown in the Fig. 1.

Working Principle: When the motor is connected across the supply, the c_urrent flow§ iq bot.h the windings, but th‘Es
ourrent is gut of r?ase due to the unequal resistance and inductance. A rotating magnetic field is produced, a torque is
Exerted on the ro?or and rotor tends to rotate. When the motor attain_s its 75% or 80% of the speed, the centrifugal switch
disconnects the starting winding and now, motor is running on running winding only.

The starting torque is low, but the starting current is high.
Use: It is used to drive blowers, fans, centrifugal pumps etc.

Types of split phase motors:
The split phase motors are of many types:
1. Permanent capacitor motor. '
2. Split phase induction motor capac!
3. 8plit phase induction motor capacitor
4 Shaded pole motor.

tor start.
start capacitor run.

i is gimilar to that of

f this motor IS glmllar .
o d running winding. The starting
as a high resistance and low (IJ

or: The rot |
as starting 2

b and h '

ists of a thi

s;' Permanent Capacitor Mot
>uirrel cage type. But the stato
_nf:dmg consists of a thin-wire More tumss
h Uctance while the running winding con s are |

2 low resist ith high in L (0 1o 2.5uf) is conne Supply
design Istance W capacitor (2 10 < tly in series

e ters. : ermanently in s

Brigg wci'trtpt:ave same ’?:(;?r:;? This capacitor rﬁmagghpused e ch type of

non mnn; starhrc\jgﬁ;\:: There is NO centrifugal S
m g condition. There !>
oo, Connections are shown in Fig: 2. seiling and table fans, where low

Use: This type of motor is used orlgo|:sumption of a fan is 60 watts 085  Fig. No. 2 Permanent capacitor motor

Orqua :
Wagtu:_ is required, The average POW®

Starting Winding
S

ck-wire less turns and
¢ > .
some times poth the windings are =

Running Winding
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2. Split Phaso Induction Motor Capacitor Start: Tho rotor and stator of this motzrcig :fcﬁg:'tmngﬁz;g:a iThB twrg
typos of windings are done on the stator L.o., a starting winding and running winding. P N Boriog

with the starting winding. Barting Winding

Cantrifugnl Svatch

4

I N 1 RAotor Capacitor
Ll

Flg. No. 3 Split phase Induction motor capacitor start ‘ '

The capacitor is of the electrolytic type. When the motor attains the 75"%: of the speed, the centrifugal switch disconngctg

the starting winding circuit and the motor remains running on running-winding. annection is shown in the Fig. 3. The curren
in each winding Is out of phase. This has high torque. The value of the capacitor depends upon the H.P. of the motor,

Use: It is used in lathe machines, drill machines, grindars, etc.

3. Split Phase Induction Motor Capacitor Start Capacitor Run: In this type of motor, two capacitors are used. Both
the capacitors are connected in parallel at the time of starting. One capacitor is known as starting cgpacstor apd other
capacitor as running capacitor. The value of starting capacitor is three times more than that of running capacitor. The
starting capacitor is connected in series with the starting winding as shown in Fig. 4. When the motor attains the 75% of
the speed, starting capacitor is switched out by the centrifugal switch and thereby leaving the other capacitor and the
running winding in the circuit during running. The starting and running torque is better than the one capacitor motor, At the
time of starting, both the capacitors remain in the circuit, as the motor attains its full speed only one capacitor remains in
the circuit.

Use: This type of motor is used where a high starting torque is required as in refrigerators and air conditioner, air
compressors, blowers, etc.

:/i
Rurning Windng

Starting Winding
p AV Capalitor
1, 5
o .
/ § L L Centrifugal Switch
\ =
\
- »v 16 Supply 2
0,- £
- II. E
o—
'n N Rotor | Capacitor

Fig. No. 4 Split phase induction motor capacitor start capacitor run

4. Shaded Pole Motor: The rotor of this motor is.of ordinary squirrel cage type, but the stator has salient poles each
provided with its own exciting coil, very much like a D.C, field system. At about one third of each pole shoe i

shallow slot which houses a short circuited copper ring which is known as i i i i asd
second winding. When an A.C. current is passed through shading ring. This shaded rirg works

the exciting winding it produces a alternating flux. Some
of the flux through each pole links with the shading ring l

Exciting
coil |

s
unshshaded | gnaded part
part

thereby inducing current in ring. This induced current
sets up a magnetic flux of its own. The alternating current
produced by the main winding induces current in the
shading coils, when the flux through a shading colil is T

increasing, the current is in such a direction as to oppose
the growth. As a result, the flux in the shaded portion
reaches a maximum value at a later time than it does
that in the unshaded portion.
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girection of this shift i.e., from unshaded portion to the shaded one. The starting torque of the motor Ia very low.

Use: This type of motor is used where power needed for the drive is small Series Field
as in cooler pumps, small fans, hair dryer, electric wall clocks, etc.

commutator Motor: There are two types of commutator motor.

(1) Universal motor or A.C. series motor.

(2) Repulsion motor.

1) Unl_versal Motor: This motor works on A.C. and D.C. both supply, that
is why it is known as universal motor. The stator is made of laminations of
silicon steel to reguce the hysteresis and eddy current losses. The armature —® AC/D.C.Supply @
of the motor is t e same as that of the D.C. series motor. In some large Fig. No. 6 Universal motor
motors compen§ailng wmdrpg is fitted to improve the commutation. It is ?
connected in series with th.e field and the armature. The field winding is connected in series with the armature as shown
in Fig. 6. Whenever motor is c_orynected t.o the sypp!y, the current carrying conductors are placed in the magnetic field and
a torque is produced to rotate it in a particular direction. The performance of the motor will be generally similar to that with
D.C. series motor.

Use: This motor is widely used in portable drill machines, sewing machine, vacuum cleaner, mixi and kitchen appliances,

etc.

Note: The direction of rotation of this motor can be changed by changing the direction of current in series field or in
armmature.

(2) Repulsion Motor: This is also one form of commutator motor. It works on the principle of magnetic repulsion i.e.,
the like poles of the two magnets repel and unlike poles attract each other. Same type of pole is induced in the motor and
hence, rotor gets torque due to repulsion and rotor tends to rotate.

There are following types of repulsion motors:

(i) Plain repulsion motor

(i) Repulsion start induction motor

(i) Repulsion induction motor

(i) Plain Repulsion Motor: The stator of the motor is the same as single phase induction motor. The stator winding
has distributed concentric winding for two or more number of poles. There is only one winding in the stator. The construction
of the rotor is quite similar to that of a D.C. armature. The rotor is provided with commutator and carbon brushes. Short
circuited brushes are fixed directly opposite to each other on the commutator as shown in Fig. 7(a, b).

= oOH
N (NJ § N (% S
QD DO

Fig. 7(a) Plain Repulsion motor Fig. No.7(b)

When A.C. is given to the stator, an e.m.f. is induced in the rotor winding. The current will flow in the rotor producing a
torque, as a result of which the rotor rotates in a particular direction. The speed and load torque of this motor depends upcn
the angle between the field and brushes. If the brushes are set in line with the stator field, there will be no torque on thg roto
and if set at 90° to the flux, no voltage will be induced in the rotor. So the brushes are set between 12° to 20° for maximu

forque,
The motor has series motor type characteristic i.e., high starting torques with normal starting current.

Armature

Use : It is used in cranes, hoists etc. -
Note : The D.0.R. can be changed by shifting the brushes in reversed position as shown in Fig. 7. (b).
. e i i lain repulsion motor. The rotor
(iR ion Motor: The stator of this type motor is §lmilar to that of a p ‘ -
s p")M::; 'vs/'lt%n Star: l'zldl:afggfi‘tch in addition to a commutator. This switch consists of circular disc which is thrgwn down
¥ centrif g T mmutator. It operates as the motor attains nearly synchronous speed, the swu}ch short
i sl force on,the £9 , s an Induction motor. The motor starts as a repulsion motor

Crcuits nts and motor continues to run a ' !
nd runt:eagoanr:r?:::ﬁtg;;? gnr:ior so the name implies, repulsion start induction motor. The direction of rotation can be

"oVersed by changing the brush position as shown in Fig. 8. -
Use: 1t i: useaga:ire high starting torque and constant speed Is required as in wood cutting machine, water pumps etc.

Scanned with CamScanner



Copper Ring

Fig. No. 8 Repulsion start induction motor

o induction motor, but the rotor
(i) Repulsion Induction Motor: The stator winding is similar o that ?n:h?Ir; the outer winding is of amature yy, J YPey
of windings in common slots. The inner winding is of squirrel cage type,

IS connected to a commutator as shown in Fi

effect owing to its high inductance. So less current flows through the

inner windin
The motor
When the

g, while more current flows through the outer winding.

Starts as a repulsion motor giving high starting torque.
motor speeds up,
increases, and both the wind
Produced by both the windings
a constant speed on v

the effect of squirrel cage winding
ings become operative. The torque
helps each other, so the motor runs at
arying load. The motor is started by directly

switching oN to the supply.

Use: It is used in air-
blowers etc.,

S.No.

conditioners, machine tools, refrigerators,

where high starting torque is required.

9. When A.C. is supplied to the motor, the squirrel cage win
g. v. L.

Amature Winding

Cage winding

. e
ding hag nz

Fig. No. 9 Repulsion induction motor
Application of A.C. Single Phase Motors

1.

Important Motors

Important Applications

—————

ot

Capacitor Start Motor 1,
Capacitor Start-Capacitor Run Motor 2.

Permanent Capacitor Motor
Shaded Pole Motor

Universal Motor

Repulsion start-induction run Motor

o

It is used to drive refrigerator, drill machine, grindg_r,?tc,-
It is used to drive air-conditioner, refrigerator, centrifugal
pump, ete.

It is used to drive ceiling fan, table fan, etc.

It is used in gramophone, electric wall clock, cooler
pPump, shaving machine, smal| fan, etc.
5. ltis used to drive lift

mixer cum grinder,
It is used to drive

» Sewing machine, vacuum clean,
portable drill machine, etc.

compressor, ventilating fan, pump, &t

Table for A.C. Single Phase Motor Current
Horse Power (H.P.) Phase, 220 Volts ———
1‘/’2 1.60 amps.
by 2.50 amps.
3/4 3.80 amps.
3 5.10 amps.
1% '5.50 amps.
5 9.50 amps..
3 12.20 amps.
) 18.00 amps.
7% 30.00 amps.
10 i ‘ . 40.30 amps.
15 .. 58.00 amps. -
*\\\ 80.00 amps. _—"
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