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Modeling and Prediction of Thermophysical Properties of CO, in the

Region around the Critical Point using Artificial Intelligence Models

DING Lu,ZHAO Bing-tao, YAO Jia-cheng, MA Jia-xin
(School of Engrgy and Power Engineering, University of Shanghai for Science and Technology, Shanghai, China, Post Code:200093)

Abstract; In order to more accurately predict the thermophysical properties of CO, in the region around

the critical point, the intelligent models of BPNN,SVR and GPR were developed to predict and compared

the density, viscosity and thermal conductivity of CO, in the near-critical region, respectively. The results

show that the density (R*> =0.946 5) and viscosity (R* =0.970 2) prediction models based on BPNN

are more accurate than other intelligent models, and the thermal conductivity model based on SVR is more
accurate (R* =0.999 7). Compared with the SW density equation (R* =0.596 6) , Laesecke’s viscosity
equation (R> =0.844 5) and J&H's thermal conductivity equation ( R*> =0.021 8) in the traditional
model , the R of the proposed intelligent model is improved by 14.88% to 4 444.5%.
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Tab. 1 Data sources of CO, thermophysical properties in the near-critical region

pr 871 FEAKH IR T/K 73 p/MPa bR 31 B Sk
W p/g - em 145 300 ~308. 15 7 ~7.9997 0.2190 ~0.7532 [3-6],[9],[11]
RHEE /pPa - s 151 300 ~310 7~8 19. 4800 ~59. 5000 [6-8]
SHEHA/mW - (m - K) ! 105 300 ~310 7~8 33.2800 ~ 163 [71,[10-11]
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Fig. 1 Model prediction scatter plot
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