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Abstract Energy consumption prediction analysis has important significance in energy management, operation strategy optimization, control
optimization, etc. For variable refrigerant flow (VRF) systems, the pure support vector regression (SVR) prediction model has insufficient
stability and prediction accuracy. By introducing the particle swarm optimization (PSO) algorithm, this study optimizes the selection of pun-
ishment coefficient C and kernel parameter y for a pure SVR prediction model and then compares the prediction results of the PSO-SVR mod-
el, pure SVR model, and theoretical formula. The results show that the overall prediction errors for SVR, PSO-SVR and theoretical formula
are 1.43%, 1.08% and 1.57%, and the root mean square error are 105.36 W, 88.79 W, and 91.37 W respectively. By solving for the best
punishment coefficient C and kernel parameter y equal to 10 000 and 4.275, the PSO can significantly improve the performance and stability
of the pure SVR prediction model. In addition, it demonstrated better results than those of the formula calculation method with less variables
to be measured. It is reasonable to state that the PSO-SVR model is a convenient and economic means to solve such problems.

Keywords variable refrigerant flow rate system; operating power; prediction model; particle swarm optimization; support vector regres-
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Tab.1 The correlation coefficient of characteristic parameters

FHAEAE 1 ARG R AL
JEARHLIB T 0. 885 01
FEAHLHF R 0.559 90
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TEARPLHR 0.784 45
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Tab.2 The prediction performance metrics of test dataset

T 1 Re 6 b ¢!
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RMSE/W 105. 76
MAPE/ % 1.43
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Tab.3 The optimization process for C and y

RS ERKC BBy RERENE
1 6 781 4.482 9 240
5 6 781 4.482 9 240
6 10 000 4.411 9 240
7 10 000 4.411 9 240
8 10 000 4.286 9129
9 10 000 4.286 9129
70 10 000 4.286 9122
71 10 000 4.275 9122
100 10 000 4.275 9122
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Tab.4 The prediction performance metrics of

test dataset using PSO algorithm
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MAE/W 89. 55 66. 85
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RMSE/W 105.76 88.79
MAPE/% 1.43 1.08
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Tab.5 Measured fundamental variable uncertainties

28 M R MR AHERE

T, ./C 15.35 +0. 08 NGl 0. 046
T,/ C 6.92 +0. 08 N 0. 046
T, ./ C 27.61 +0. 08 3 0. 046
T, .,/ C 12. 05 +0. 08 NGl 0. 046
Ap,/Pa 285.01  +2.85 1.96 1.45
p./Pa 102.095 =102 1.96 52.03
p,/Pa 0.32 +2.0 1.96 1.02
T/C 21.65 +0.5 NGl 0.289
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Tab.6 The accuracy evaluation of formula calculation method

X B i)
R AL =

N PSO-SVM
MAE/W 54.77 66. 85
MSE/W? 8 651. 56 7 795. 32
RMSE/W 91.37 88.79
MAPE/% 1.57 1.08
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