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Numerical analysis on convective heat transfer of n-decane

in regenerative cooling channel

WANG Yanhong, YU Huiwen, SHAO Zhang
(School of Energy and Power Engineering , Northeast Electric Power University, Jilin 132012, China)

Abstract; Numerical study on convective heat transfer of supercritical-pressure n-decane in a square
channel under constant top-wall temperature conditions was performed, focusing on the regenerative
cooling problem of hydrocarbon fuel in the thermal protection of scramjet engines. A detailed analysis
was conducted on the convective heat transfer mechanism under fluid-solid coupling, and the effects of
operating pressure and mass flux on heat transfer were examined. The predictive correlations were
established for the average heat flux on the inner-walls. The results show that the heat flux and heat
transfer coefficient on the channel inner-wall increases with the increase of mass flux. After the fluid
specific heat capacity near the top-wall reaches its peak, the volumetric heat capacity of near-wall fluid
decreases significantly, resulting in a coupling phenomenon of rapid weakening of heat transfer capacity
and abnormal distribution of heat flux. This phenomenon is particularly prominent when the operating
pressure is close to the critical pressure, and it no longer occurs when the pressure increases to 5 MPa.
The prediction error of inner-wall heat flux is within the range of +15%.
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