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Temperature and humidity control of joint cascade of VAV terminal

YAN Xiuying, HAN Hongquan, WANG Lewei
(College of Information and Control Engineering, Xi'an Univ. of Arch. & Tech. , Xi'an 710055, China)

Abstract: Combined with practical system, and taking variable air volume ( VAV) air-conditioning system as the

object, the coupling factors of temperature and humidity are analysed. Under joint action of dehumidification

through changing dew point and temperature control based on absolute humidity, the Joint Cascade Double Closed

Loop Control method in VAV terminal temperature and humidity control is researched in this paper. Single neuron

adaptive PID algorithm and incremental PID algorithm optimized by simplex optimization method is adopted in

temperature and humidity control loop separately. Simulation and experimental results show that the proposed

control scheme compared with traditional one can dehumidify faster and better satisfy human comfort requirements.

The research has certain theoretical significance and engineering application value.
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Fig. 1 The structure diagram of variable air volume air-conditioning system
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Fig. 1 The control block diagram of temperature and

humidity based on absolute humidity
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Fig. 3 Control block diagram of incremental PID controller

with simplex method
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Fig. 4 Control block diagram of single neuron adaptive
PID controller
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Fig. 5 Simulation control diagram of room temperature
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Fig. 6 Simulation control diagram of room humidity
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Tab.1 The performance index of room temperature and humidity
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Fig. 7 Control effect diagram of room temperature and humidity
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Fig. 8 Control effect diagram of room temperature and humidity with correction factor
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