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The study of Direct Torque Controlled BLDC
Motor Drive with Sinusoidal EMF

J.S. Kim, C.U. Kim, S.E. Cho*
Pusan National Univ ersity, *OTIS-LG

ABSTRACT

This paper describe a control scheme for direct
torque control of BLDC Motor.
The proposed Luenberger Observer scheme
calculate flux errors in order to control the
torque and flux more correctly.
This proposed control scheme has not the
requirement of a separate current regulator and
proportional-integral (PI) control of the flux and
torque, there by improving transient performance
and also has the advantage of less torque ripple
in steady state with a fixed switching period.
The effect of proposed method has been proven
by simulations.™
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Table. 1 Optimum voltage switching vector look-up table

sector (p)
Aks |ATe

1 2 3 4 5 6

1 u2 u3 ud uS ub ul

1 0 u? u8 u? ud u? u8
-1 ub ul u2 u3 ud ud

1 u3 ud ub ub ul u?

-1 0 ud u7 u8 u7 u8 u7
-1 ub u6 ul u2 u3 ud

E 2 MEtoA 7| FH e Eojest XtLKalE 30| Wt
Fig. 2 Changing of As & Te controlied by based voltage
vecor in sector 1
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Fig. 4 System Block diagram using Simulik
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Table. 3 BLDC Parameter

Parameter Value Parameter Value
Shin 4 BAEA 31.8INm]
34&9 1[KW] BH&E 300[rpm]
BAAY 300[V] Rs 4.3[Ohm)
BHAR 2.7(A] Ls 0.114imH]
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Fig. 3 Effect of based voltage vector on As & Te
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Fig. 5 Response of torque in conventional DTC system
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Fig. 6 Response of torque in proposed DTC systemn
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Fig. 7 System Block diagram added P! speed controller
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Fig. 8 Output voltage of inverter and position
controled by optimum voltage switching vector
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Fig. 9 Torque and stator-flux within speed
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