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Implementation of shear stresses and 3 dimensional momentum convection term

into MARS code and an analysis of effects on the two phase fluid flow
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Abstract

Not only the main and lateral momentum convection term but also the shear stress term should be
considered in the momentum equations for the calculation of full three dimensional flow field of two
phase flow. Some of the thermal-hydraulic system codes such as TRAC, RELAP5-3D and CATHARE have

been developed for the analysis of 3D field calculations by considering the full 3D momentum convection



terms. The 3D module of MARS code also has the feature of 3D flow calculation of turbulence mixing
model. The MARS code consists of 1D module which has been developed from RELAP5/MOD3 and 3D
module which has been developed from COBRA-TF. Since the 1D and 3D module of MARS use the
different set of interfacial correlations and field equation, it has a limited capability to the analysis of the
separated 3D flow effect. The 3D momentum convection term and shear stress term have been
implemented for MARS 1D module in order to extend its capability of 3D flow field calculation.
Verification calculations of MARS implementation have been performed for the simple geometry of the

slab downcomer and core. The effect on the single and two phase flow field has been discussed also.
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MODULE VOL_DAT
TYPE VOLUME_HEADER
I NTEGER nvol s(2)
END TYPE
TYPE VOLUME_DATA; SEQUENCE
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| NTEGER vface(6),]face(6)

END TYPE
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