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A sensorless speed control of brushless DC motor by using direct torque control
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Abstract: This paper describes sensorless speed control of brushless DC motors by using direct torque control. Direct torque
control offers fast torque response, robust specification of parameter changes, and lower hardware and processing costs com-
pared to vector-controlled drives. In this paper, the current error compensation method is applied to the sensorless speed control
of a brushless DC motor. Through this control technique, the controlled stator voltage is applied to the brushless DC motor
such that the error between the stator currents in the mathematical model and the actual motor can be forced to decay to zero
as time proceeds, and therefore, the motor speed approaches the setting value. This paper discusses the composition of the con-
troller, which can carry out robust speed control without any proportional-integral (PI) controllers. The simulation results show
that the control system has good dynamic speed and load responses at wide ranges of speed.
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Figure 1: Scheme of direct torque control
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Table 1: Switching logic (counterclockwise direction)
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Figure 2: Principle of direct torque control
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Figure 6: The proposed control method
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Table 2: Parameters of motor
Name Value
Rated Power 2000[W]
Rated Current 2.1 [A]
Rated Voltage 300[V
Rated Speed 2000[rpm]
Stator Resistance 5.8[2]
Stator Inductance 0.03[H]
Rotor Flux Linkage 0.49[Wb]
Back-EMF constant 0.28(V/rad/s)
Rated Torque 5.2[N-m]
Moment of Inertia(J) 0.00085[kg" m’]
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(b) Torque response
Figure 10: Change of load torque(0 — 3[N-m])
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(b) Speed response
Figure 11: Change of load torque(0 — 3[N-m])
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