450 Rk PR G aE G388 DR 20034 104

8-5-10 | 2003 M MAIStEE SHE2A

5718 944 SRMY +5E5EA
RBFH, LB

Drive Characteristics of Single Phase SRM for Fan Application

JW. Ahn and B.C. Kim
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ABSTRACT

This paper proposes a new driving scheme for single-phase SRM. The driving scheme is very simple and
inexpensive. By use of this scheme, simple power devices based on low switching losses enable to high
efficiency SRM drive. Starting, One of the main problem in single-phase SRM is overcame by a new starting
algorithm with one hall sensor and a parting magnet. The proposed single phase SRM has a high efficiency
and robust drive characteristics compared to that of a universal motor.
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Schematic diagram of single-phase SRM
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Fig. 2 Operation characteristics of single-phase SRM
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Table 1 Specification of the prototype single-phase SRM

5T 22 65, FHA 67
AA Ak 220 [V]
BA &g 20000 [rpm]
44 &9 1.2 [kW]
A&7 974 96 [mm)]
s 7] 2ol 34 [mm]
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Fig. 3 Design dimension of single-phase SRM
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Fig. 5 Current-Flux curve according to motor design
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Fig. 6 Encoder assembly
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Fig. 7 Current controller and operation waveform
(a) current control ler
(b) operation waveform
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Fig. 8 Driving system equipped in a vacuum clearer
(a) controller (b) prototype single-phase SRM
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Fig. 9 Operating characteristics
(a) phase current(lower) and dc-link(upper) with
current control
(b) phase current{upper) and do-1ink(lower) at
steady state
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Fig. 10 Speed, Torque, Power Curve
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Fig. 11 Current at starting
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a8 9% @ SRM9 7§54 AxE &
g dHede|er A g el e el v
o AEE v olrh AR wla)elAfe
L&s] ofFolgd e & = 21@.

a9 108 94 SRMO| &%, B3 &8 34
eI glek o714 dE 719 Sk Alo)E A
ozt AEE ZA

ofrel o] &L Lol whet



454 )R R s S84 5% 20037 104

4 % —

HoApo Az H7bHR] 5% FE2 glo] SRM %
s 1d oz FAste 7)EY $FU1E G
A As718 dasty 7EAF 2 ALRE
Aain 1 Ase Glaen

e )

N
N,

AetA] = 9ol EATL o

ot Skt oft
N
o
ol
L
2

& F AN
A Ao Rd AR Nxde A7N8E AT
1!

51, @4 SRMS Agel o¢ T 543 283 7}
542w

[1] Euxibie E and Thenaisie P, "A Switched Reluctance
Drive for Pallet Truck Applications”, Intelligent Motion,
Proceedings, pp. 88~100, June 1990.

[2] Lawrenson PJ et al, "Variable-Speed Switched
Reluctance Motors”, Proceedings IEE. Vol. 127, Pt. B,
pp 253~ 260.

[3] Byme, JV, et al, "A High-Performance Variable
Reluctance Motor Drive : A New Brushless Servo”,
Motorcon Proceedings. pp. 147~160, 1985,

[4] eH%, "15kWi ~9A = Hgus dsy] A, EA4t
AR Ag FAvietrleNEAe Ve A pp.
1~203, 1997.

>

[ =)
N

0l

AN

2

R *

o OE

Ok
4
9 & ®oon

2
()]
m
N
[
o BB
Moy

w

i

e

~19994
. 19924 ~
SHE 0| AL

Iig
Mo

El M
4>

do
tob
ok

(=}
SiX BN M7IMAHFEHSEHE I &




