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Study on Surrogate Models for Thermophysical Properties of Supercritical
Aviation Kerosene RP-3
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University, Beijing 100084, China)

Abstract To accurately predict thermophysical properties of aviation kerosene RP-3 at supercrit-
ical pressures, we propose two surrogate formulation methodologies for a unitary property based on
genetic algorithm (GA) and artificial neural network (ANN), respectively. We compare the per-
formance of the two approaches on different thermophysical properties including density, viscosity,
constant-pressure heat capacity, and thermal conductivity. The results indicate that for density and
viscosity, both the two methods can formulate accurate surrogate models; For constant-pressure heat
capacity, GA can generate better surrogate models whereas the performance of ANN is poor; For the
thermal conductivity, due to the lack of experimental data across the trans-critical region, GA can
still generate the model which can accurately predict the pseudo-critical temperature by constraining
the fitness function, while ANN is less flexible.

Key words thermophysical properties; aviation kerosene; supercritical condition; genetic algo-
rithm; neural network
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Table 2 Comparisons between C4 surrogate
model and surrogate models formulated for
density based on GA and ANN
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Fig. 1 Comparisons of density calculated using different
surrogate models with experimental data at 3 MPa
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Fig. 2 Comparisons of density calculated using different
surrogate models with experimental data at 5 MPa
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Table 3 Comparisons between C4 surrogate
model and surrogate models formulated for
viscosity based on GA and ANN
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Fig. 3 Comparisons of density calculated using different

surrogate models with experimental data at 3 MPa
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Fig. 4 Comparisons of viscosity calculated using different
surrogate models with experimental data at 5 MPa
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Table 4 Comparisons between C4 surrogate
model and surrogate models formulated for
constant-pressure heat capacity based on
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data at 3 MPa
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Fig. 6 Comparisons of constant-pressure heat capacity

calculated using different surrogate models with experimental
data at 5 MPa
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Fig. 8 Comparisons of thermal conductivity calculated using

different surrogate models with experimental data at 5 MPa
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