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Research on automatic control of braking resistance fan for metro vehicle
ZHU Weizhen, YANG Jian, YUAN Tianchen, SONG Ruigang
(College of Urban Rail Transit, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Braking resistance is now widely used in the consumption of excess electric energy generated by regenerative braking of
metro vehicles. Due to the intermittent characteristics of the work, the running power of the cooling fan can be controlled through the
monitoring of the resistance temperature, which can reduce the waste of electric energy and air noise caused by the fan being
normally open. By establishing the fan mathematical model and designing the braking resistance temperature controller, the fan and
temperature controller are numerically simulated with the help of MATLAB / Simulink to verify the performance. The fan can meet
the requirements of heat dissipation and ventilation of braking resistance under vector control, and the resistance temperature control
is more stable under the optimization of online setting parameters of the fuzzy algorithm.
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Tab. 1 Percentage of each part of electric braking

HL S e F Ar /% HBHIEFERE R H 4 1/ %

3 min 80.1 19.9
4 min 71.5 32.5
15 min 2.2 97.8
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Tab. 2 Parameters of brake resistance diagonal fan nameplate
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Fig. 1 Schematic diagram of vector control
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Fig. 23S / 28 transformation structure
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Fig. 3 Structure diagram of 2S / 2R transformation
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Fig. 4 Simulation diagram of coordinate transformation
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Fig. 6 Simulation diagram of fan vector control
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Fig. 8 Three phase stator current variation diagram of motor
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Fig. 9 Flux observation diagram
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Fig. 10 Schematic diagram of PID control system
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Tab. 3 Temperature fuzzy control rule table
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