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ABSTRACT: Turbulent carbon dioxide flows and cooling heat transfers under supercritical
state in a straight duct with a square cross-section are numerically analyzed employing low
Reynolds number £— & model and algebraic stress model. The flow is assumed to be quasi-
incompressible. Predicted Nusselt number and friction factor are compared with the experi-
mental data, Blasius correlation for friction factor and Dittus-Boelter correlation for Nusselt
number. Computational results for the Fanning’s friction factor agree well with the all Roh-
senow and Choi’s correlation, Liou and Hwang's experimental data and Blasius correlation.
The results obtained by algebraic stress model agree more with the Liou and Hwang's ex-
perimental data, while the results obtained by low Reynolds number 2— & model agree more
with Blasius correlation.

In the computation of Nusselt number, Dittus-Boelter correlation can not exactly fit the
computational results. Therefore we propose the new correlation Nu=0.053Re’ " Pr** for
the turbulent cooling heat transfer of carbon dioxide under supercritical state.

Key words: Supercritical state(Z ¢ Al4+e)), Carbon dioxide(o)4F8tgt2), Turbulent heat trans-
fer(¢§F €49), Square duct(FA1 HE)
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