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Conjugate Calculation of Heat Transfer Performance of
a Steam Cooled Thick-Wall Ribbed Channel
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(State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Based on the experimental data of a steam cooled thick-wall ribbed channel, a conjugate
calculation model was established to investigate the influences of Re, heat flux and turbulence
intensity on the flow and heat transfer performance of the thick-wall ribbed channel. The
difference between the conjugate calculation model and the general iso-heat-flux model was also
analyzed. Then the relationship of Nu with Re, heat flux and turbulence intensity was deduced
and developed. The results indicate that the conjugate calculation model is able to accurately
predict the flow and heat transfer characteristics of the thick-wall ribbed channel, and the local
heat transfer coelficients predicted by the general iso-heat-flux model are about 10% lower than
that of the conjugate calculation method. Heat transfer performance of the steam-cooled ribbed
channel with 3D heat conduction effect decreases with the increasing wall heat flux. The heat
transfer coefficients and the thermal enhancement factors of the thick-wall ribbed channel
heighten by 76 % and 63% respectively as Re varies from 10 000 to 90 000, and increase by 24 %
and 19. 8% respectively as the turbulence intensity varies from 3% to 15%.
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