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Characteristic Analysis of Independent 3 phase BLDC Motor
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ABSTRACT

This paper describes independent phase BLDC motor with a maximum torque among BLDC motor used for
electric propulsion system. Independent phase BLDC motor has characteristic that phases of stator are
independent electrically. This paper is modeling two type of 3 phases BLDC motors, one has Y-connection type
and the other has independent type, and it shows simulation of them, compares its characteristics. As a result
of simulation, phase voltage of independent 3 phase BLDC motor is higher than Y-connection three phase
BLDC motor. When the stator resistance and inductance are stable, high phase voltage causes an increase in
maximum phase current and an increases in it serially causes an increase of maximum torque. It is also found
that the current pulsation of independent phase BLDC motor was decreased by controlling phase current of
independent BLDC motor.

Key Words : BLDC(Brushless DC) motor, Permanent magnet propulsion motor, H-bridge inverter, Hysteresis
current control, current limit control

1.4 B A7) 21 A EFA BololA Z%E Wi gtk
B3 E4M Bof F $£359 32 Al2FdAE A
A7) A Hure 7129 fA Adbe) st 2% 7] 22 Axde] F2 AHgHm Jdnt™

2 4% FWAAA YT FS &EE} A oy 2288 A7) 2R A%7] F Furt A ZAe 9
TA48 27 A%E7)|(Permanent Magnet Propulsion
TRARK - B2, st MR |ABEE TS Motor) & 2 A48t $£53e ALY A2€de

E-mail ojs@hhu.ac.k : = =
*zgimi OF%J?{WEHUEH‘:"LJ BFHE LA SHALDIE AIP(AJr Independent Propulsion)A] 2= ¥l 55‘__ A
H4odxt: 2007, 3. 8 1XF AIAF 2007, 4. 10 4L wtes 3 AF A9 AAE AHgska Aok
27‘<+ MAF 2007, 519 MAlet® 1 2007. 5. 24 o]aa& A ALLS AedE A3 AZVIE



278 BHETFEE RGE HI2E F43E 2007F 8A

BLDC A77h #5389 1 AF7|R F2 AHEH
g;@ el WYsh s ks o
719 %3 =azt dds) Fase Y a9
el 7 As71e &4 A7), 5d FA
Hef == 7} &7 H3 gk

2 3 ke A% Pgez &
Hel 45712 1 ok AdE HENE F
e} AgHol g B 1 54& 243

2. =& 34F BLDC & S2|
=2 34 BLDC AZ7)& Y24 34 BLDC d%7)
23 Felo AFrloty. 1HE=

9 3
JaAe AT 9% DA 1k YA FAsk
79 1€ BLDC %719 S74828 veha gl

(b)

8 1 34 BLDC ME7iel SotE R
(a:Y &M/ b:SEL
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Table 2 Specification of 3 phase BLDC motor

Pole 4
Stator resistance 15[Q]
Self-inductance 0.0061[mH]
Mutual inductance OlmH]

Rotor inertia 8.2614+10 (kg - m2]
Back EMF constant 0.21486[V/(rad/sec)]
Torque constant 0.21476[N - m}
Load Torque 0.662[N - m]
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Table 3 Power Source specification for Simulation

Capacitance 22000%10-6uF
Frequency 60Hz

Input voltage 30 220V

Initial voltage 100V
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