
AC MACHINES LAB.

Experiment NO. 1:3
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Connectiort & Rotational direction test of
3 - Phase inductiort motor wilh squirrel cage rotar

Obiect: The object of this experiment is to make the student be familiar rvith the

assembly, connections, lpking unit and direction of rotation of a 3 - phase induction
motor fitted with squirrel cage rotor at no - load. 

\

Theorv: The three - phase induction motor ig the motor used most frequently for
indushial drives because o( its excellent reliability, its simple and thus lorv - cost

construction and its lorv mairitenance costs. The three - phase induction motor is also

, 
known as squirrel - cage rotor due to its construction.

' The stationary part of the three - phase induction motor is knoun as the stator.

It consists of a housing and a metal casing with grooves in which tlie three - phase

current u,inding is embedded as shown in Figure (1). Tire winding is rnad: up of three

coils ivhich are ananged offset to each other at 120". The ends of the rvindings are fed

to the terminal board in the junction box.

Figure (1)
Stator of a 3 - phase induction motor

The rotor also consists of a metal casing rvith grooves. Aluminum or copper
conductor rods are drarvn into these grooves.or injected rvith die cast aluminum and
ronnected by short - circuit rings at tlie front sides. The rods and short * circuit rings
'iogether form a cage and thus represent tlte rotor rvinding. The angled a:rangement of
the rods ensures even running. Short -.circuit rings are often combined u'ith
ventilating fans for iooling the motor. The drive shaft is located in the centre of the
rotor, as shou,n in Figure (2).

The Torque Attenuator of the Control Unit: In the Control Unit (Trpe 2730) an

ldditional sn'itch and a potentiometer are installed to reduce the b:eke machine
iorque. This is achieved by reducing the motor voltage of the brake nachine. This
method is applied in ntotors u'ith a very stable torque - speed ciraracteristics behavior
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\',r-)ir:r I itrol.or lttd tr"l,'ltrr.ito'ts tl,rtor.



Figure (2) '

Squirrel cage rotor

If a brake unit (e. g. Type 2719) is used together with the Control Unit as a

load for a controlled drive, a load can be bwitched on or off with this switch' The

braking machine rotates in the opposite direction of rotation to that displayed on the

Cdlrol Unit. To ensure that the experimental machine hrrns to the right direction, the

braking machine must turn to the opposite direction. The direction of rotation setting

on tire-ControlUnit ahvays refers to the experimental machine. The potentiometer has

no e1'fect on the brake machine torque at the right stop. If the potentiometer is turned

to the left, the torque can be reduced to zero value'

The spccd of thprS-txtjlg fi-gl(
When the motor windings are connected to the three pltase current mains a

rotary field is produced in the stator lvhich runs with the synchronous speed or speed

of ilre rotary field (no), where:

tto : fs/p

;fr: mains frequencY
p: number of pole Pairs

Number of pole pairs (p) can be und'erstood as the number of north/south pole

pairs rvhicl-r are formed per pliase due to the design of the stator rvinding.

Cg!nection of the n The windings of a squirrei - cage motor can be connected

in star or delta circuit as shorvn in Figure (3).

Figure (3)
Star connection and delta connection



Figure (4) shows how the terminals are connected with the windings in the

motor. The current and torque in the star circuit are only a third of those in the delta

circuit. The power rating plate serves as an aid when to select star or delta circuit'

Figure (5) shows the Name Plate Data of the three - phase induction Motor

(Type 2707). You will see DIY 4001692 V which means that the motor is to be

oplruted in star circuit at 692 V and in delta circuit at 400 V. In star circuit on the

other hand the motor only emits a third of its rated power. If the rating plate carribs

the specification DIY 2301400 V, the motor on the 400 V three * phase mains should

only be operated in star circuit. Since the windings in this motor are designed for 230

V, ihey would heat up to illegal temperatures in delta circuit on 400 V. It should be

appreciated that the direction of rotation of a motor can be varied simply by

exct'tanging two of the three mains leads (telninals), as shown in Figure (6)'

Figure (4)

The colnection terminals of the windings

"(0'@*@
.'@"@"@
t^o tt'c

0a
./\

_, f \".
+ivYLO

.l-!.
r r-)

a \-/
\;//z-\

(e]))

lo \r[ it0

l1Y 403itr9: v 1.0 /

i.3l lYr rs r Cil
1.100 r:nl 50F;

t5! dl lcL

Figurc (5)

Nlnre pllte dlta of 3 - Lrhlse indLrctioir niotor (Typei-07)
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Figure (6)

Reversing the direction of rotation of a 3 - phase induction motor

Ncccssarv couinments:

1. 'fliree - phase induction niotor (Type 2707)'

2. Brake Unit (TYPe 2719)-

3. Control Unit (TYPe 27j0).
4. Universal Pou'er Supply (Type2740)'

l'roccd trrq:

-l!gi[' 
1- push tlie experimental machine onto the Brake Unit and couple it to the

br:rking machine.

1. Adjusi the adapter feet so that the experimental machine ar,j the braking

nrachine are collipear (on one axis). Fix the experimental nrachirre by puliing

tlte clamping lever torvards the braking machine.

3. Connect the circuit sltorvn in Figure (7).

4. connect the motor stator rvinding in delta circuit to the 400 v ntaitts.

5. Srvitch OA'the Control Unit.
6. Srvitch OiY tlte Urtiversal Porver Supply: speed, torque and dircction of

rotation are disPlaYed.

7. The direction - of - rotation rvill be displayed. Tlte tnotor should tunt tc tlte
riglrt (C\\'); othenvise srvitch OFF the Universal Po\\':r Supply artd

interchange tu'o of the three nrains leads ancl Srvitch ONtlte Universal Porver

Supply again.

S. Rr-cord the speed (no - load speed) and the direction of rotation in tlie

fe.llorving tltrlL') llo\Yl n

Spcecl (no) / rpnr Dircction of
llotrrtion

f,\\t( [tock \\rise)
CC\V1 Couutcr Clock
Wise)

9. Srvitch OlFthe Llniversal Poq'er Supply.
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Figure (7)

Delta connection circuit diagram of 3 - phase induction motor

Rrrn II:
Make the following senings on the Control Unit:

1. Switch the operation - mode srvitch to Iv{ANUAL.
2. Note the setting ;f the torque attenuator.

3. Set the speed - preselection srvitch to range of previotrsly recorded speed

(1 800 or 3600 rpm).
4. Set the set point srvitch INT/EXT to "internal" position-

5. Set the clirection - of - rotation srvitch to previously recorded direction of
rotation.

6. Start the braking machine by briefly pressing the START/STOP ket.

7, Compare the displayed speed rvith the previously recorded one and adjust it if
necessary ri'ith the set point potentiometer.

8. Srvitch ON the Universal Po*'er Supply. The torque should nou be zero.

Correct thb speed rvith the set point potentiorneter if necessary.
g. To finish the experiment first srvitch OFF the Universal Pou er Suppl-'" and

then the Control Unit.

l{OTIi: For an accurtte setting of speed atlil torqtte, the voltage valltes can be

rnqrosur€d additionlllv rvitli a mttltimeter at the jacks provided.



B*:or!_&.-aiscuSjon:

1. Explain the effect of interchanging two of three mains leads on the direction of

rotation of the experimental machine'

2. Explain with the aid of equations the effect of reducing the applied mains

voltage on the induction motor output torque'
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