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Optimal Control of Multi-zone VAV Air-conditioning System

Xu Xinhua and Wang Shengwei
(Department of Building Services Engineering, Hong Kong Polytechnic University)

Abstract: Variable Air Volume (VAV) systems are widely used nowadays because of the great potentials in energy
savings. Widely used Direct Digital Controllers (DDC) and integrated Building Management Systems (BMS) improve
the measurement and monitoring of air conditioning systems. They also provide sufficient information for supervisory
optimal control at the system level. The strategies of supply air static pressure optimization and supply air temperature
optimization are presented. Additionally, the optimization strategy of fresh air flow rate in multi-zone air conditioning
systems is also presented. These strategies are validated in a“ living”environment of dynamic simulation platform of
VAV air conditioning systems in term of dynamic control characteristics, energy performance as well as environmental

performance.
Keywords: multi-zone VAV system, static pressure optimization, supply air temperature optimization, fresh air flow rate
optimization
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