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Development of Multidimensional Component, MULTID
for Thermal Hydraulic System Analysis Code, MARS
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Abstract

The development of multidimensiona flow analysis for thermal hydraulics has been continued during
the past 20 years. The recent effort of the utilization of commercial CFD codes in the safety analysis also
stimulated the development of two phase multidimensional models. Although MARS code has a 3D
module developed from the COBRA-TF model, there were some limitations for the application of shear

stress terms and cylindrical coordinate system. A new component “MULTID” has been introduced in



order to overcome the limitations of MARS 3D module. The developed MULTID component enables to
get the flexible 3D modeling capabilities connected with 1D component modeling in MARS system code.
Since two phase multidimensional flow model of MULTID component has been developed for the porous
media, it is possible to apply to the pebble bed core and integrated reactor vessel which have many
components and complex inside structures. The verification calculations have been performed using
benchmark problems for DVI injection. Although the developed multi-dimensional flow model is found
to be applicable to two phase flow of simple geometry, the developments of the two phase turbulence
model and flow regime model of multidimensional flow would be essential tasks for the future

applications in the two phase flow area.
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1010000 core multid
* nx ny nz vflag geom rin flag
1010001 1 9 1 0 0.0 O
1010002 0.0 0.0 90.0
*
* mesh interval data / dr, dtheta, dz
1010101 0.1 1
1010201 1.0 9
1010301 1.0 9
*

* volume option
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Initial Condition
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1012001 1 1 1 9 1 9

+ 0.le-6 1.0 0.le-6 0.1 0.le-6 0.1 1.0 1.0 1.0 1.0 1.0 1.0
*
* junction data af, kf, kr, flg, dj, velf,velg
1013001 1 1 1 9 1 9 x 1.00.0 0.0 000 0.1 0.0 0.0
1013002 1 1 1 9 1 9 vy 1.00.0 0.0 000 0.1 0.0 0.0
1013003 1 1 1 9 1 9 z 1.00.0 0.0 000 0.1 0.0 0.0
*
* volume initial condition
*
1016001 1 1 1 9 1 9 003 1.0e+5 1000.0
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