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Model Predictive-Based Cascade Control of Constant Air Volume Air-conditioning System
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[ Abstract] This paper proposes a model predictive-based cascade control method for the space air temperature control of
constant air volume (CAV) system aiming at improving the robustness and accuracy of the space air temperature control. This
method uses the supply air temperature prediction model to predict the system demand supply air temperature based on the
real-time load condition. The predictive value is used as the set-point and controlled by adjusting the cold water valve opening. It
can guarantee the cooling capacity supplied to the air-conditioning area always to satisfy the load demand for realizing the robust
control of the space air temperature. TRNSYS software was used to build a simulation platform of the CAV air-conditioning
system to test the control performance of the control method. The results show that the cascade control method proposed in this
paper can improve the robustness and accuracy of the space air temperature control significantly when compared with the method
using conventional PI algorithm to track the space air temperature directly.
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Fig.2 Cascade control loop of the space temperature
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Fig.3 Outdoor air temperature and relative humidity in a
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Fig.4 Indoor heat gains in a typical day of Summer
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typical day of summer by using different methods
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cascade control method
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