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the seperation of the condensate layer from the tube surface

Keywords: Film condensation, Convection heat transfer, Elliptical tube, Seperation

In the present study, the laminar film condensation over the surface of a horizontal isothermal
elliptical tube encountered in free, forced and mixed convection heat transfer has been
analyzed. The conservation laws of mass, momentum and energy has been used to obtain the
distribution of velocity and temperature and also the condensate layer thickness. The fourth-
order Runge-Kutta method has been utilized to compute the condensate thickness. The
factors which influence the liquid film thickness have been discussed. Due to the conditions
governing the issue, condensate layer may separate from the tube surface. The separation of
condensate film, affect the heat transfer rate. So, the effect of separation of liquid layer is
considered in solving the governing equations and the parameters which influence the
separation angle have been identified. Also, a study on the physical properties and actual
domain of non-dimensional parameters has been done. In addition, an attempt has been
applied to distinguish the free, forced, and mixed convection regions and investigate the
effective parameters. Considering the influences of Bond number, dimensionless pressure
gradient parameter, and ellipticity of ellipse on Nusselt number are also the fields of study
which have been taken into account in analyzing the condensation heat transfer.
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