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Research on Heat Transfer Characteristics of Supercritical RP-3
Fuel in a Half-circle Heating Helical Tube

WANG Yanhong',ZHAO yang®, XUE Shuai'
(1. School of Energy and Power Engineering ,
Northeast Electric Power University ,Jilin 132012 ,China;
2. Liaoning Dongke Electric Power Co. ,Ltd. ,Shenyang 110179 ,China)

Abstract : Aiming at the cooling protection problem of aviation gas turbine engine,numerical research
on heat transfer of supercritical RP-3 fuel in a helical tube with the half-circle heat flux imposed on the
outer surface is performed based on RNG k-¢ turbulence model, and effects of the operating pressure and
heat-to-mass ratio on heat transfer are studied. The heat transfer mechanisms along the flow direction
and the circumferential direction of the channel are studied as well. The distributions of temperature
field, velocity field,secondary flow and turbulent kinetic energy are investigated. The effect of secondary
flow on heat transfer is quantitatively analyzed by helicity. The heat transfer correlation of aviation kero-
sene in a half-circle heating helical tube is established. The numerical results show that the half-circle
heating condition has a significant circumferential non-uniform heat conduction,aggravates the centrifu-
gal force,which generates a strong secondary flow and leads to a prominent heat transfer difference be-
tween the inner and outer of helical tube. The heat transfer deterioration is observed in the high-tempera-
ture region. Increasing the pressure aggravates the heat transfer deterioration, the maximum helicity de-
creases from 700 m « s~ % to 360 m + s ° in the high temperature region. Decreasing the heat flux or in-
creasing the mass flux reduces the helicity. A correlation equation for heat transfer of aviation kerosene
using a half cycle heating spiral tube has been established, and the prediction deviation of the proposed
heat transfer correlation is within the range of £=15% ,with high prediction accuracy.
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