(®)
2016 2017

Numerical method for capturing the thermal boundary of supercritical fluid flows
around complex geometries
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We had developed the numerical method for simulating supercritical fluids
flows with the preconditioning method and PROPATH. In this study, we developed the coupling method
of preconditioning method with a Cartesian mesh and a gridless method to simulate the supercritical
fluid flows in/around complex geometries. The hybrid method is applied to natural and forced
convection of C02 in 2D geometries. The numerical results in a supercritical condition showed that
the thermophysical properties affected the temperature contours in the cylinder due to the rapid
change of density and the higher value of specific heat. Next, we applied these methods to simulate
three-dimensional forced convection of supercritical CO2 and CH4. The supercritical fluid flow in
the serpentine channel was strongly disturbed by the unsteady vortexes generated from the curved
wall and the outlet temperature iIn the serpentine channel was much higher than that in the straight
channel .
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