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The Performance Evaluation and the Design of Controller for the Highly Efficient
BLDC Motor using Numerical Analysis

AR N i
(Chun-Hee Woo + Gun-Sik Park)

Abstract - This thesis focuses on the design of control schemes for highly efficient BLDC motor drive applications using
drives with output capacity of 1Hp. The control system was designed and implemented on a PIC micro-controller and applied
to an electric vehicle as a viable replacement to the existing a high phase induction motor that is currently being used for
these low cost, small traction drive applications. This paper for the brushless drive research has shown the optimization of the
drive system for improved drive design and switching techniques that can improve the entire drive system efficiency for
electric vehicle both large and small traction applications using sinusoidal PWM techniques for synthesizing the AC waveforms
needed to control these traction drives. In addition, Numerical simulation was conducted to evaluate the performance of designed

BLDC Motor using MotorPro simulator.
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Fig. 1 The front view of proto-type BLDC motor
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Fig. 3 The schematic diagram of controller for BLDC
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Fig. 4 The designed controller for BLDC motor

34 BLDC BEE AAZ Foshe JAAE TIse
d, 2382 3709 94 A, B, CE2 7AHH 72t 94 w2

2 59 e A8E #e 7—} AL A5 ddA=
APHez adn ZF FY F% A/ ARV T4 A
& HEEH WEE HEHE H EH 2&¥o2 T¥

HEE TASE

4V,

a3 5 Ys BLDC B2E 3 2L

Fig. 5 The developed driving circuit for BLDC motor
B TE3 2
o] 7l ==

>
&
MNE

A7l AR/ JzYY 2He] e F
SHAEHA AE TEAN E A

o?.: }'El

Z

i

l‘?.‘..

63



BEBHW N 55P% 28k 2006% 68

2 AR AT

Az AFEHCIHE 4719 A8 EAX2EHI 2 (K T4
9 A4 ;Y el AAFHE Wojrh. ZAge] AL =Y
grid dAd EWAXAE F 2 LE ANF 39 TR
EAXNAE dZAFHER ZF 4 209 TE EWAX2HE
Aze, TE EW2EH Fd wet AF wWsE 2AA
& 4 glrh

29 504 AP XTE AME 6719 £E EBX2E(PAL,
PBI, PCl, PA2, PB1 % PC2)8 FAHH, 2zt Aulc} 2749]
e EJIXAHI AHSFET AY, BY 2 C4E 7 EE
EWA2HY )z ZAxe = 251/ (FF x 45 o 9
Adsed, 34 43 2EHY 34 309 Z4=E Az ede
o}, :

Al AZ Al A2

AR 20w WY U —

poi-pe2 T ]| }
T
] 1
pei-pecz [T |

]
o |

cy

_:r-_

[
0

o o] oy ot

i
[sls}
Horie

(=3

AY

-t ] -
- o ] b . sdond oy
i

A+BHCH .

oz seos

[Py SN NGRS | F: RN, J (i I . R e

JES SR NS § BN UGN [N U g (i DI S
JCYYRURUN, SRR AR UR: ¥ I SRR ¥ SN0 ORI R [P [N QO

1
1
1
1
1

D - -

a3 6 34 42 ZE[9] £ Eo|y =
Fig. 6 The timing diagram of output signal
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Table 2 The parameters of motor for simulation

Stator linch]l ' ° Rotor [inch]-

Pole number 8 |Rotor Outer Dia. 3.403
Phase number 3 |Magnet axis| 2362
Stator Outer Dia. 5.827 Magnet width 0.1378
Stator Inner Dia. 3482 iMagnet height 0.6327
Stator stack length| 23622|  Conductor

Air-gap length 0.03937 |Current density 4.5[A/mr'}
Teeth width 0.086614 |Turn numbers 40 Turn
Slot height 0.751 {Fill factor 30 [%]
Slot opening width | 0.07874 {Conductor Dia. . 0.07618
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Fig. 9 The design of BLDC motor for simulation
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Fig. 10 The Back EMF on no-load at 300 rpm
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Fig. 11 Characteristics of torque at 45[A] load current
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