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Calculation of thermophysical properties of supercritical RP-3
based on artificial neural network model
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Abstract: In order to accurately obtain the thermophysical properties of RP-3 under supercritical
pressure, the calculation models of density, viscosity, specific heat capacity at constant pressure and
thermal conductivity of supercritical RP-3 were established based on artificial neural network (ANN)
method. The RP-3 thermophysical properties obtained by the extended corresponding state were used to
train the neural network, and the modified ANN model was obtained by coupling the experimental error
model. The calculated temperature range was 300—800 K, and the pressure range was 3—6 MPa. The
results showed that the ANN model can accurately predict the thermophysical properties of supercritical
RP-3, and the calculation accuracy was 16.3% higher than that of the extended corresponding state. At the
pressure of 5 MPa, the regression coefficients of density, viscosity, specific heat capacity at constant
pressure and thermal conductivity predicted by the ANN model were all greater than 0.99. The mean

relative errors with the experimental results were 1.5%, 4.1%, 0.9% and 0.7%, respectively.
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on the model accuracy
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Fig. 3 Influence of different database on model accuracy
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Table 5 Results of predicted specific heat capacity at
constant pressure of ECS model and ANN model

[X [1] LAY E,/% Ed%

fiRIEX ECS 17.2 22.6
(300~600 K) ANN 1.4 2.2
ImA X ECS 24.8 26.7
(600~700 K) ANN 0.6 1.0
TR X ECS 324 37.2
(700~800 K) ANN 0.6 2.6
AR ECS 24.8 37.2
ANN 0.9 26
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Fig. 11 Relative error curves of RP-3 thermal conductivity at
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Table 6 Results of predicted thermal conductivity of

ECS model and ANN model
X 18] el E/% Epad %

fERIELX ECS 17.1 20.6
(300~600 K) ANN 0.5 0.9

I FX ECS 3.6 7.1
(600~700 K) ANN 0.9 1.6

X ECS 5.6 6.2
(700~800 K) ANN 0.8 1.9

A K] ECS 8.8 20.6

ANN 0.7 1.9
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