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Indoor Dynamic Thermal Comfort Control Method Based on Particle
Swarm Optimization
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Abstract: A PMV (predicted mean vote)-based dynamic thermal comfort (cool/hot) complaint event model and an energy
consumption model are proposed for the control method in which PMV values change alternatively between comfortable
and energy-saving zones. An improved multi-objective algorithm based on discrete PSO (particle swarm optimization) is
applied to calculating optimal values of parameters in dynamic comfort control system according to the balance (specified
by users) between comfort and energy conservation. This method only needs to measure data of thermal environment and
occupant’s thermal sensation, without building the physical analytic model. Experiment results demonstrate the effectiveness
of the proposed control method. In addition, the realizability of the optimal control to dynamic comfort is also verified.
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Fig.1 The control strategy of indoor dynamic thermal comfort (in summer)
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Fig.6 Experiment process of dynamic thermal comfort complaint control
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Fig.7 Histogram of converted PMV distribution and fitted

curve of normal distribution
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Fig.8 Histogram of complaint data distribution and fitted curve

of normal distribution
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Tab.l Unknown parameters of My, model
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7H10H~14H 31 0.85 7x107* 0.0026

K2 AR R S T L
Tab.2 Comparison between the expected and the estimated

numbers of cold complaints
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Fig.11 The curve of optimal solution for dynamic thermal

comfort
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Tab.3 Parameter settings of optimal control for dynamic

thermal comfort
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Fig.12 The comparison of consumed energy for dynamic and

static thermal comfort
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