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NUMERICAL INVESTIGATION OF TURBULENT FLOW AND RESISTANCE OF
SUPERCRITICAL KEROSENE

DANG Guoxin, ZHONG Fengquani, CHEN Lihong, CHANG Xinyu

State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China

Abstract Studies of turbulent flow of RP-3 aviation kerosene in straight circular pipe are made in the paper.
Navier-Stokes equations were solved with RNG k-g turbulence model with low Reynolds number correction.
The thermophysical and transport properties of the China RP-3 kerosene are determined with a 10-species
surrogate and the extended corresponding state method (ECS) combined with Benedict-Webb-Rubin equation.
The independence of grids is first studied and the numerical results are compared with experimental data for
validations. The results show that deterioration of heat transfer occurs when the wall temperature is close to the
pseudo-critical temperature and the deterioration effect diminishes as the wall heat flux decreases. The friction
coefficient decreases along the flow path especially where the heat transfer deterioration occurs, which attributes
mainly to the cross-section effect. The validity of Reynolds analogy is examined by comparing the calculated
Nusselt number with the theoretical value and it is found that when kerosene transfers from liquid state to

supercritical state and the heat transfer deterioration occurs, the accuracy of Reynolds analogy is reduced.

Key words  kerosene, supercritical, friction drag, Reynolds analogy, numerical study
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