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Improvement of Mass and Energy Transfer Terms
by Phase Change in MARS 3D Module

St A A A4
fAFAA] AT 930%E 150

g4 v|HE o]dfEeol tidk MARS 2.0 =9 452 2 robustness S 913+, MARS

3D 259 AWzl o3 Ak W oyx HEES sfAeta opyds Ao 3 2= HEAA
o} & MARS ZE9] ¥34E 7} =

2 ¥IAHE, o9 **Oﬂ*i ‘/]r7}L ﬂ%} 2 Ao dEdE ZEE MARS &

93\

oZi
o
-
o
ol
o,
=
jakes
lo,
lo,
ox

=7
UPTF DVI 2 KAERI DVI A& 9] 7 HHH MARS J_Et UPTF A 3ol thatols 2 d A9
d&T38S FAAAIFA o, KAERI DVI«] 39 Z=9] robustnessE FAAI DS &+ AT
o2 MARS 3D RE9 /AL AFZHoR o]lFojxom, d% HHY o =
MARS :;1:,] SH/\J E':}o] ?5]:/\1—Q r,}

>
O

Abstract

In order to enhance the analysis capability and robustness of MARS 2.0 for thermal non-
equilibrium two-phase flow, mass and energy transfer terms by phase change in MARS 3D
module were improved and verified based on code calculations for various experiments. In
the improved MARS, it is assumed that mass entering to a phase is at saturation and mass
leaving a phase has its phase enthalpy in case of phase change, while original MARS assumes
all mass entering or leaving a phase at saturation. For the verification of improved MARS
capability, the code was run for separate effect tests, FLECHT-SEASET 31805, KAERI DVI,
UPTF DVI 272 and an integral effect test, LOFT L2-5 and the results were compared with
previous results or experimental results. From the verification calculations, it is found that
the code predicts nearly the same results for FLECHT-SEAT and LOFT L2-5, where thermal
non-equilibrium between phases is not high. For UPTF DVI and KAERI DVI where thermal
non-equilibrium between phases plays an important role, the results of improved MARS for
UPTF show better agreement with experimental data and those for KAERI DVI result in
enhanced code robustness. From this study, we can conclude that the code improvements
have been successfully implemented in the MARS 2.0 and that the MARS analysis capability
for thermal non—equilibrium two—-phase flow is enhanced with these improvements.
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h, : k—Phasic Enthalpy a, : k—Phasic fraction

P, * k—Phasic density ﬁ,;l k—-Phasic velocity

I', ‘Phase change rate P : Pressure

q,fi k-phase turbulent heat flux Ry * k—phase conduction vector

Q. ‘Interfacial heat transfer H, : Interfacial heat transfer coefficient
Q, ‘Wall heat transfer C,, - Vapor thermal conductivity

C,; * Liquid thermal conductivity P, : Noncondensable gas pressure

0 : Temporal variation

Subscripts
v . Bulk vapor phase g . saturated steam
[ : Bulk liquid phase f : saturated liquid
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