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Interval type-2 T-S fuzzy modeling of the PMV thermal comfort index

CHEN Meng"?, LI Ning"?, LI Shaoyuan'~
(1. Department of Automation, Shanghai JiaoTong University, Shanghai 200240, China; 2. Key Laboratory of System Control and In-
formation Processing, Ministry of Education, Shanghai 200240, China)

Abstract ; The predicted mean vote (PMV) index is widely used to evaluate the indoor thermal comfort with indoor
environmental and human factors considered. However, PMV is difficult to control real-timely as its mathematical
model is complicated and uncertain. Moreover, spatial distributions of environmental factors are neglected by using
one PMV index in a room. In this paper, computational fluid dynamics ( CFD) technology was applied for simula-
tion of the environmental factors in order to accurately describe the PMV index. To deal with measurement noises or
other system uncertainties, an interval type-2 fuzzy model of PMV was developed and a new GK-GA-based modeling
method was proposed. The essential issue of type-2 fuzzy modeling lies in the appropriate choice of secondary mem-
bership functions. In this study, the primary membership function was gained through a Gustafson-Kessel ( G-K)
algorithm, and the secondary membership function was determined through a genetic algorithm (GA). The conse-
quent parameter of the fuzzy rules was identified by a least squared algorithm. Simulation results show that the type-
2 fuzzy model is superior to type-1 fuzzy model in minimizing the influence of uncertainties. The proposed method is
effective and accurate.
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