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Abstract

Due to the slow dynamic response and low steady-state accuracy of automotive air conditioning
damper control system in position control, a Model predictive control (MPC) algorithm combined
with a non-singular terminal synovial membrane for a single damper controller was presented.
Firstly, the mathematical model of independent automobile air conditioning damper is established by
using kinematic geometric relation. Secondly, the controller is designed based on the non-singular
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terminal synovial membrane to track the desired opening calculated by the mathematical model of
the damper. Finally, MPC and non-singular terminal synoptic controller are used to track the de-
sired opening of the damper, and the optimal control quantity is solved by the damper compound
controller under constrained conditions, so as to drive the damper to achieve progressive position
tracking. The compound control scheme only needs to know the model information of the relative
order, can have good servo performance and robustness in the presence of uncertainties and un-
certain disturbances in the model. The experimental results show that compared with PID control
strategy based on throttle kinematics model, the compound control scheme has good adaptability
and superiority.
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Figure 1. Motor module
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Figure 2. Control system diagram
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