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Analysis of thermophysical properties of Daqing RP-3 aviation kerosene
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Abstract: To investigate the thermophysical properties of endothermic hydrocarbon fuels, the method of fuel surrogate
and principle of the extended corresponding states (ECS) were reviewed briefly, A three-species surrogate consisting in mole
of 49% n-decane, 44% 1,3 ,5-trimethylcyclohexane, and 7% n-propyl-benzene was selected to simulate the thermophysical
and transport properties of Daging RP-3 aviation kerosene. A new method has been proposed to predict the mass flow rates of

a supercritical fluid through a sonic nozzle. Agreement was obtained when comparing the calculated flow rates with measure-

ments.
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Table 1 Dagaut three-component fuel surrogate
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Table 2 Composition ( mass basis) of China No.3 aviation kerosene

Saturated hydrocarbons

Aromatic hydrocarbons Total

Naphthenes Alkyl Indan & Naphthalene
Alkanes - — — Total Naphthalene Total
Monocyclic Bicyclic Tricycelie benzenes Tetralin derivatives
52.2 33.8 6.0 0.1 92.1 5.1 1.3 0.6 0.9 7.9 100
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Fig.1 Density-temperature isobars of the

three-species kerosene surrogate

Table 3 Comparison of density measurements and calculations, g/ cm’®

0.25MPa 0. 40MPa 0. 55MPa
T/K Measurement Calculation T/K Measurement Calculation T/K Measurement Calculation
333 0.75 0.743 333 0.75 0.745 333 0.75 0.747
363 0.73 0.718 363 0.73 0.719 363 0.73 0.721
393 0.70 0.692 393 0.70 0.694 393 0.70 0.696
471 0.62 0.617 467 0.63 0.626 494 0.60 0. 603
512 0.57 0.574 514 0.57 0.577 514 0.58 0.583

553 0.50 0.520 560 0.52 0.521 351 0.53 0. 540
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Fig.2 Phase diagram for kerosene surrogate
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Fig.3 Specific heats of kerosene surrogate
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Fig.4 Viscosities of kerosene surrogate
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