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[ EXPERIMENT 15
'MOTOR STARTING &
SPEED CONTROL

~
L.

A WORD OF THE CHIEF OF ELECTRICAL POWER & MACHINE DEPARTMENT
Dear students

I'm hoping you will be benefit from studying this experiment.
ask your teacher about all problems that will accrued in
connection. of the experiment circuit &

look please ....

You must success in all measurements you followed according
to the experiment procedure & You must getting about the
products to be enabled in speed control of multiple kinds of
motors. the discussion will help you in understanding &
conclusion ,be remembered your answers must be right &
limited.

Good luck

the Chief of electrical power & machine department

PH.D

NISREAN KHAMMASS SABAE
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Fig. 165-2 Charactaristics for a series-wound DC motor
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Fig. 15-3 Shunt-wound dc motor
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Fig. 15-4 Characteristics for a shunt-wound DC motor
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Fig. 15-6 Characteristics for a compound-wound dc motor
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Fig. 15-T Split-phase induction motor
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Fig. 15-B shows the speed-torque characteristic curves for a typical split-phase
induction motor. It has relatively good or high starting torque. Speed is fairly
constant over the oparating region dropping off about 4 to 6% as the load increases.
Torque is normalized to the rated full load external torque that the motor can deliver,
Fig. 15-0 shows the definitions of torque specifications that motor manufacturers
normally provide, Fig. 15-10 shows the characteristic curves for a cemmercial
split-phase induction motar,

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Z « 5 |Locked rotoramps 5.2 s 3
& Breakdown torque 28in.—o2. EEE
Pl i Pyl 23| n. — o2 'E i
Locked rober torgue 23(n.—oz ; E D
- o Split-phase mator s
3 1/50Rp 1 728rpm
L i g g 1i5'|fﬂr.1dl15l1ﬂ_l|
40 91700 -4
2081800 1R @&
) - 02 40
— .01 2
| | || | i i o (]
0 4 B 12 16 20
Torgue | in-20.)
Fig. 16-10 Characteristics for fractional horsepower split-phase motor
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Fig. 16-12 Connections for typical stepper motor
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Table 15-1
Step Switch 51 Switch 52

1 up up
2 up down
3 down down

45 4 down up
1 up up

Mote ' To reverse direction, read chart up from bottom
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Fig. 15-13 Characteristics for stepper motor
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Fig. 15-14 Full-wave universal series motor speed control
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Fig. 15-15§ TRIAC control of a universal motor

Fig. 15-16 Load voltage and current waveforms in the circuit of Fig. 1515
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Fig. 15-17 High torgue motor s pead control with current feedback
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Fig. 15-18 High torque motor spead control circuit
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armature current

whera |

Al
»
I

the resistance of the armature windings
Vsm = the counterelectromotive force generated by the motor

Whera M =the motor speed in rfmin

¢ the strength of the field

Ky

a conversion constant
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Fig. 15-20 Blocks of basic SCR motor controller
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Fig. 18-21 Speed control for shunt-wound dc motar

20

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

'hrae-phase Rectified DC Motor Control
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Fig: 15-22 DG motor speed control with three-phase voltage
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Fig. 16-23 Basic electronic phase control circuit

In Fig. 15-22, the snubber circuit connected in parallel with aach SCR is to

the SCR against the dv/dt damage
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Fig. 15-25 (a) Controller circuit, (b) truth table, (c) motor connection
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Fig. 15-26 Revision of Fig. 15-25(a) for reverse drive of the motor
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Fig. 15-27 Adjustable speed controller for motor of Fig.15-25(c)
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Fig. 15-28 Experiment circuit
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Fig. 15-28 Voltage waveforms in the circuit of Fig. 15-28
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Tabla 15-1
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Table 95-2
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Table 15-3 E
TRIAC T2 Vey

CONCLUSION
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