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Abstract This paper reports a model developed for numerical study of the flowing condensation of
steam directly contacted with subcooled water. With the help of a level set method that is employed
to determine the position and morphology of the interface between the steam and water, equations
that are globally suitable for the governing of momentum, energy and mass conservation of both the
steam and water in the whole computation region are established. Special terms are formulated to take
into account the effects of the steam condensation on the two-phase flow and heat transfer, and are
respectively included in the momentum and energy equations. The governing equations are discretized
using the finite difference method on a staggered Cartesian grid system. A 5-order WENO (Weighted
Essentially Non-Oscillatory) scheme, in combination with a 3-order Runge-Kutta scheme, is adopted to
solve the advection equation of the Level Set function, and a pressure-correction projection method is
employed to find solutions to the momentum equations of the two-phase flow, while a SIMPLE method
is utilized to get temperature fields from the energy equation. Results of numerical tests show that the
physical mechanism of the condensation phenomena can be reasonably revealed with the present model
and method. Based on the numerical results obtained in the paper, both the merits and shortcomings
of the present model are analyzed, and directions for future studies to improve the model are pointed
out.
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