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Numerical Research on Heat Transfer of Supercritical N-Decane

in Annular Porous Media Regenerative Cooling Channels

WANG Yanhong, LI Yujian
(School of Energy and Power Engineering ,
Northeast Electric Power University,Jilin 132012 ,China)

Abstract; Based on the regenerative cooling thermal protection of aero-engine,an annular porous me-
dium channel is proposed,and the influence mechanism of porous medium material, porosity,and annular
thickness on supercritical heat transfer of n-decane in the regenerative cooling channel is studied. The
distributions of fluid temperature,streamline and turbulent kinetic energy of channel section are investi-
gated. The flow and heat transfer performances are comprehensively evaluated by the comprehensive heat
transfer coefficient,and the optimal porous medium material is selected as copper. Considering the effects
of porosity and annular thickness, the heat transfer correlation for supercritical n-decane is established
under the condition of using copper as the annular porous medium material. The numerical results show
that the annular porous medium destroys the thermal boundary layer,enhances the turbulent flow inten-
sity,and the thermal dispersion effect also plays a good role in enhancing heat transfer. The porous media
of copper with small porosity and large annular thickness have better comprehensive heat transfer per-
formance. The optimal porosity is 0. 3~0.5 mm,and the annular thickness is 0. 2~0. 4 mm.

Keywords: porous media;regenerative cooling;supercritical fuel;heat transfer;annular thickness;po-

rosity ;media material
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