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ABSTRACT: Numerical simulations are performed to investigate the turbulent convective
heat transfer of the supercritical carbon dioxide flows in vertical and horizontal square ducts.
The gas cooling process at the supercritical state experiences a sudden change in thermody-
namic and transport properties. This results in the extraordinary variations of the heat trans-
fer coefficients in the supercritical state, which are much different from those of single or two
phase flows. Algebraic second moment closure which can include the effects of large thermo-
physical property variations of carbon dioxide and of buoyancy is employed to model the
Reynolds stresses and turbulent heat fluxes in the governing equations. The previous cor—
relations for the turbulent heat transfer coefficient for the supercritical carbon dioxide flows
couldn’t reflect the buoyancy effect. The present results are used to establish a new heat
transfer coefficient correlation including the effects of large thermophysical property variation
and buoyancy on in—duct cooling process of supercritical carbon dioxide.

Key words: Supercritical state(Z¢ 4 A El), Carbon dioxide(°]4tzt&t2), Correlation(AH#4]),
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Fig. 1 Schematic diagram showing a straight
duct with a square cross-section.
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Fig. 8 Comparison of Petrov et al.’s correla-
tion with the present computational re-
sults for non-buoyancy condition.
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Fig. 9 Comparison of Pitla et al.’s correlation
with the present computational results
for non-buoyancy condition.
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Fig. 10 Comparison of present correlation with
the computational results for non-buoy-
ancy condition.
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Fig. 11 Comparison of present correlation with
the computational results for buoyancy
condition.
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