Vs
MARS ZE= 329 @3 259 Water Packing ¢3} F8 7t

Development of Water Packing Mitigation Scheme
for MARS 3- Dimensional Thermal-hydraulic Module
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Abstract

Water Packing mitigation scheme was developed to enhance the numerical stability
and calculational efficiency of MARS 3-dimensional thermal-hydraulic module. The
water packing phenomena is unphysical pressure spike which occurs in a two-phase
system thermal-hydraulic code wusing FEulerian finite difference method. Great
velocities developed from large pressure spike slow down the calculation efficiency
due to the stability limit. Also, large pressure spike and subsequent low pressure
can make errors in thermodynamic state table search. The developed water packing
mitigation scheme was implemented in MARS3D module. It is shown from the results
of some benchmark problema that numerical stability and calculational efficiency were
improved.
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MARS 3D Water Packing Algorithm
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Nomenclature

flow area
void fraction
volume length
time step size

vapor generation rate

S0 Qg e

mass density
f mass flow rate

u,v velocity



h enthalpy

T temperature
p pressure
Subscripts

I liquid phase
v vapor phase

i node number

mixture
K Scalar cell
Superscripts
n time step advancement
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