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Abstract

In this study, a neural network prediction model (VMD-BP) is optimized using a variational modal
decomposition algorithm combined with a multi-objective particle swarm algorithm (MOPSO) to
achieve accurate optimization of the control parameters of a radiant + fresh air conditioning sys-
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tem. Compare energy saving potential and control accuracy of indoor air temperature of predic-
tion-based multi-objective optimization (F-MOPSO) control strategy in Shenyang (severe cold zone),
Beijing (cold zone), Hangzhou (hot summer and cold winter zone) and Guangzhou (hotsummer
and warmwinter zone), respectively. Through simulation tests, it can be seen that the VMD-BP
prediction model has higher prediction accuracy compared with the BP prediction model, and the
F-MOPSO control strategy can achieve more accurate room temperature control, and energy sav-
ing can be realized in Shenyang, Beijing, Hangzhou and Guangzhou, and the energy saving is the
highest in Guangzhou, so that it can provide a guide for the application of the radiant + fresh air
air-conditioning system in different regions.
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Figure 1. Neural network model structure
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Figure 2. Structure of F-MOPSO control strategy
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Figure 3. F-MOPSO control strategy simulation platform
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Table 1. Centre frequencies corresponding to different A values

F 1. A6 A BRI OmE

A 3 4 5 6
1.01 0.42 0.29 0.27

HL AR 1037 563 372 351
3011 1699 795 865
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Figure 4. VMD decomposition results
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Figure 9. Outdoor ambient temperature in different cities
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Figure 11. Air conditioning cooling load under F-MOPSO control strategy
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