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Investigation of Thermophysical Properties of the Kerosene Using

the Surrogate Model Fuel at Supercritical Conditions
Kuk-Jin Kim*, Jun-Young Heo* and Hong-Gye Sung**

ABSTRACT

For the study of thermophysical properties of kerosene for the liquid rocket and
aviation fuels, the surrogate models are investigated. The density distributions based
on the real gas equations of state(Soave modification of Redlich-Kwong and
Peng-Robinson equation of state) and NIST SUPERTRAPP(extended corresponding state
principle) are compared with the previous experimental results at supercritical
conditions. The error range of thermophysical properties analyzed for the surrogate
models as well. Peng-Robinson equation of state and extended corresponding state
principle are especially accurate for the hydrocarbon fuels but the appropriate
surrogate models need to be chosen to the operation conditions such as pressure and
temperature.
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Table 1. Components of Surrogate Models for the Kerosene

R T
Model (Mole %) (Mole %)
1 2 3 4
n-decane(CioHz) 49 16.449 15.7 32.6
n-dodecane(CioHzs) 20.152 175 347
n—tetradecane(C1sHzo) 14.156 1.3
n—hexadecane(CisHzs) 10.335 6.6
Isooctane(CgHis) 6.83
1, 3, 5-trimethylcyclohexane(CoHig) 44
Methylcyclohexane(C7H14) 7.945 6.5 16.7
Ethylcyclohexane(CgHis) 6.7
Meta—xylene(CgHio) 7.348 7
Butylbenzene(C1oH14) 5812 56 16
Isobutylbenzene(CoH14) 56
n—propylbenzene(CoH o) 7
Naphthalene(C1oHs) 58
1-methylnaphthalene(C11H1o) 10.972 52
2, 5-dimethylhexane(CgHs) 6.5
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