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A Study on the Speed Control of Single Phase Induction Motor by
Full Bridge Series Inverter

J.G. Park, B.G. Jung, B.J. Han, J.Y. Chung, S.S. Jung

Abstract

The application of A.C. motor to servomotor is rapidly increased according to the recent ad-
vance of power electronics and digital control techniques. The induction motor is widely used in
the industrial field for the variable speed and position control because of its simple structure
and easy maintenance.

In this paper. the speed of single phase induction motor driven by full bridge inverter is con-
trolled by a PID controller under the condition of stepwise disturbance load changes. and the
current characteristics of the system is investigated to look for the good properties of A.C. mo-
tor torque through the experiment.

From the experimental results, it is confirmed that the speed of single phase induction motor

driven by full bridge series inverter can be smoothly controlled by an analog PID controller.
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Fig. 2. 2. Torque Characteristic Curve of S.P.1.M.
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B

2.3 PID Mo ¢112|&

A% 27 PID #Aol Al A2¥E Gls)=K (1+1/Tis+Tes) 2 T o714 K= PID Aloi7]9)
B2 5 2HA] o] So|ny, T, @ Toi= 7242t A8 & u|EAIZto|t)h, whebA] o] AlFES Al2g dAA AHH
o},

22t e(t)E dH 228 PID Aoj7le] &8 V.(t)= o3 o)

Ve =K, @+ fie@+T, 0 ) (2.6)

A (2.6)0 HEAANGLE A e 245 Fol7] AT FHL s vlEAAZ L Y d&HA T

-226-



Ad B AuE oF I} FEHEV SEA I BF AT—5

& gomX Sl e FE(Overshoot)E Eolil £ $HEE H HE3EE Mddted &S
k=g
2.4 MNAH nEY

F

241 SUAMELE dFEDE7Y F7H=E

% d%ﬂ“ 2712 Fol dout B APolAMe d3d & 7]Fo] §old TRMENE S
B8 AREATIIE REUAd AEE FIME JEAA FEAY BxAH &
A7 o] 97} of 90% AE A7|A & Aolth wWabA] o] ME7)= A s 244 A A%
2 7|¥ELA A4 O¥ 25% TIAEALE dAFEAEY H28 YEa len, F - vxd
o] AXETE FYsit. A57)9 S713128 19 2.63% 21, 3144 (Revolving- Field Theo-
ry)ol ejato] Agte: g go] FPY 5 YU}

S
or
Jo
!

N

fl

2
v
i
)
>

m
o?L

Vm =ImZ1 +Ime —jaIaZ,--f-I,,.Zb +jaI,,Zb

=Zpln —ja(Z;— Zp)1, 2.7)
V.=1Z,,+1.Z.+I, a Zi+jal, Z+1, a® Z, - jal,.Z,
~ja(Zs- Z)ln+Znd, 2.8)

4 (2.8)% (2,904 V,=V 27 819, 7 nzAde] dFE 27 083 2.

Vg +jalZ,-2,))
" ZyZy, -a¥Z, - Z,) 2.9

V@ -jaZ;-1Z,)
. = ZrZy, —a¥Z, ~2,) (2.10)

AN, V,, Voo U R B2AAAG

Z=Rr+j X;: 91828 B ER). o ;
' Main Winding

SEER
TR K Sane Sgis, 9 O
Hole

Zr=X,+X+X, Aux. Winding
ZTa=X1a+az(Xf+Xb) c2 qm
olt}, T

a9 2.6914 AE7)e EeAs v 2o Rotor

b
T\

TeR (I —ial V2 Fig. 2. 5. Space Circuit of Condenser Split-Phase
=Ry (I,,—jal,) Type S.P.I.M.

-227-



6— BHAEETRAACE H3H8(1993. 8)

Ia

Aux. Winding

Main Winding

Y
Iw Ri1 X1

N—

>
\ (f\) 74 Re

Zr

Xt

o

l—— /\m W) |
Rla Rc Xe
’ 7..:1 7.0
a2Z¢
a2Xe
aZRy, .
aZZp

Jarme
|
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Fig. 2. 7. Phasor Diagram of Condenser Split-Phase Type S.P.I.M
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Fig. 3. 2. Photograph of Experiment Equipments
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Fig. 4. 1. Current Waveforms at 20Hz
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Fig. 4. 2. Current Waveforms at 40Hz
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Fig. 4. 3. Current Waveforms at 60Hz
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Fig. 4. 4. Current Waveforms at 80Hz
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Fig. 4. 7. Step Responses of the Control System with PI Control
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Fig. 4. 8. Step Responses of the Control System with PID Control
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