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Braking control of brushless direct current motor
for outflow valve of civil aircraft cabin

ZUO Zexuan *  XUE Zhandong ZHANG Yao

(Shanghai Aircraft Design and Research Institute, Shanghai 201210, China)

Abstract. For civil aircraft, the cabin pressure is kept in target range through adjusting outflow valve aperture. The
actuator of the outflow valve can be driven by a brushless DC motor ( BLDC) in manual mode. Since the command
of the outflow valve is frequently switched between opening and closing, the BLDC operates with a “forward-
reverse” cycle of rotational speed and requires frequent braking during the direction change. In order to improve the
speed response of BLDC, this paper focuses on the control process of BLDC reverse braking and feed-back braking.
Firstly, a BLDC speed regulation system with dual-closed-loop “speed-voltage” control was designed to achieve an
ideal speed-up process by simulating the forward and reverse switching of the target speed. Then control model of
the driving circuit was designed according to the BLDC braking principle, and the effects of two different braking
methods were compared. Finally, a reasonable braking strategy was proposed in combination with the working envi-
ronment of outflow valve.

Keywords : brushless direct current motor( BLDC) ; brake; valve; control; simulation
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