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Abstract. A multi-dimensional (1/3D) multiphase (liquid-steam) CFD model was developed and
employed to simulate the in-core coolant circuit of the Pressure Heavy Water Reactor (PHWR) of
Atucha Il. The present model has several improvements with respect to a previous 1/3D single-phase
model. In this case, a eulerian two-phase model was set for the 3D CFD domains representing the
upper and lower plenums and the downcomer. Regarding the channel modeling, additional equations
for the steam phase transport, the interphase forces and energy transfer between phases and the steam
generation at the channel walls under sub-cooled boiling phenomena were introduced in our in house
1D code. The staggered numerical strategy implemented in the 1D code to solve the 1D equation
system in each iteration loop coupling the phase fraction, the pressure-velocity, the energy and the
fluid properties were extensively discussed.

The 1D code allowed to find the occurrence of boiling at the end of the most heated coolant
channels (central core channels) for a range of reactor powers. Moreover, the 1/3D model allowed to
visualize the steam distribution at the upper plenum under a fast power excursion caused by a
postulated coolant loss accident.
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