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Design of automobile electronic water pump control system with position sensorless

ZHU Wenlong', MA Xipei', HE Zheng', WANG Yiming”

(1 School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China;
2 Huayu Pierburg Pump Technology Co., Ltd., Shanghai 201900, China)

[ Abstract] After analyzing the working principle of the position sensorless brushless DC motor (BLDCM), a BLDCM control
system based on position sensorless is designed. According to the requirements of the controller for the electronic water pump of the
automobile, the system mainly includes a CAN communication circuit, a current detection circuit, a motor drive circuit, a level
conversion circuit, etc.; uses the double closed loop control of speed and current, stabilizes the output torque and improves the
response speed of the motor. Finally, the BLDCM experimental platform based on STM32 series micro—control is used to verify.
The experimental results show that the control system has good steady —state and dynamic performance, which is suitable for

automotive, truck or other industrial fields.
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Fig. 1 BLDCM controller hardware structure diagram
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Fig. 2 Motor drive circuit diagram

Fig. 3 Current signal conversion circuit
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Fig. 4 Power conversion circuit diagram
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Fig. 5 CAN communication circuit diagram
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Fig. 6 Speed control schematic
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Fig. 7 Image of the motor experiment
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Fig. 8 Speed curve of different target speeds
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