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Mechanism Analysis of Abnormal Heat Transfer Behavior of
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Abstract: Aiming at the abnormal heat transfer of supercritical fluid in U-shaped tube of air pre—cooling
system of aircraft engine, the heat transfer behaviour in U-shaped tube of supercritical pressure methane was nu-
merically studied. The effects of heat flow density, mass flow rate and operating pressure on heat transfer were dis-
cussed, based on the change of temperature , velocity, flow state and dimensionless number in supercritical meth-
ane tube, the mechanism of abnormal heat transfer of supercritical methane in U-shaped tube is expounded. The
results show that the natural convection caused by buoyancy is the main reason for the deterioration of heat trans-
fer in the rising straight pipe section at a high heat flux (95kW-m™). The increase of operating pressure inhibits
the change of physical properties and promotes the deterioration of heat transfer return to the normal heat transfer
direction. The secondary flow in the elbow section transforms the mixed convection into forced convection, Dean
vortex formed by secondary flow improves the non—uniformity of radial temperature distribution, the heat transfer
in the elbow section and its subsequent straight pipe section is enhanced, and the heat transfer enhancement ef-

fect is most significant at the top of the elbow.
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Fig.2 Thermo-physical properties of methane at SMPa
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Fig. 6 Effect of heat flux on heat transfer
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Fig. 8 Effect of pressure on heat transfer
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