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A Study on the Laminar Flow Field and Heat Transfer Coefficient
Distribution for Supercritical Water in a Tube
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ABSTRACT: Numerical analysis has been carried out to investigate laminar convective heat
transfer in a tube for supercritical water near the thermodynamic critical point. Fluid flow and
heat transfer are strongly coupled due to large variations of thermodynamic and transport
properties such as density, specific heat, viscosity, and thermal conductivity near the critical
point. Heat transfer characteristics in the developing region of the tube show transition
behavior between liquid-like and gas-like phases with a peak in heat transfer coefficient
distribution near the pseudocritical point. The peak of the heat transfer coefficient depends on
pressure and wall heat flux rather than inlet temperature and Reynolds number. Results of
the modeling provide convective heat transfer characteristics including velocity vectors,
temperature, and the properties as well as the heat transfer coefficient. The effect of
proximity to the critical point is considered and a heat transfer correlation is suggested for
the peak of Nusselt number in the tube.

Key words: Thermodynamic critical point(2 %% ¢4 %), Convective heat transfer(t&FdA
2), Pseudocritical point(F< Al %), Properties(EZJE4])
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Fig. 1 Thermophysical properties variations of water near the thermodynamic critical point.
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