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Numerical Simulation for Effects of Pressure on Condensation Heat Fluxes on a Vertical Flat
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Abstract In this study series, we have been carring out numerical simulation for wall condensation on a
vertical flat plate from steam and air mixtures by using the CFD (computational fluid dynamics) code
FLUENT to evaluate effects of the steam mass fraction Y, and mixture velocity ui» on condensation heat
fluxes g and to select suitable g. correlations. We previously finished the numerical simulation for conditions
of Y5in=0.113,0.226, 0.453, 0.68 and 0.84 and ui» =0.27-3.2 m/s at the pressure of P =0.1 MPa, and obtained
the g. distributions in the flow direction. Now, in this study, we carried out the numerical simulation for
conditions of Y, = 0.113, 0.226, 0.340 and 0.453 and wi» = 0.27-3.2 m/s at P = 0.3 MPa to evaluate effects
of the pressure on g.. The gc.crp values obtained from CFD analysis at P = 0.3 MPa became larger than the g.
values with the correlation, which gave good agreement with the g.crp values at P = 0.1 MPa. For forced
convection (FC) condensation, a correlation, which gave good agreement with the g.crp values, was not
found. On the other hand, for natural convection (NC) condensation (where the ¢. value approaches a constant
value with decreasing ui), the correlation by Spalding with the suction factor dp, which gave larger values
than the gc.crp values at P = 0.1 MPa, gave good agreement with the g.,crp values at P = 0.3 MPa.
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