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Installation of Aerosol Behavior Model into Multi-Dimensional
Thermal Hydraulic Analysis Code AQUA

Naoyuki KISOHARA #1 Akira YAMAGUCHI*2

Abstract

The safety analysis of FBR plant system for sodium leak phenomena needs to
evaluate the deposition of the aerosol particle to the components in the plant, the
chemical reaction of aerosol to humidity in the air and the effect of the combustion
heat through aerosol to the structural component. For this purpose, ABC-INTG
(Aerosol Behavior in Containment -INTeGrated Version) code has been developed and
used until now. This code calculates aerosol behavior in the gas area of uniform
temperature and pressure by 1 cell-model. Later, however, more detailed calculation of
aerosol behavior requires the installation of aerosol model into multi-cell thermal
hydraulic analysis code AQUA.

AQUA can calculate the carrier gas flow, temperature and the distribution of the
aerosol spatial concentration. On the other hand, ABC-INTG can calculate the
generation, deposition to the wall and flower, agglomeration of aerosol particle and
figure out the distribution of the aerosol particle size. Thus, the combination of these
two codes enables to deal with aerosol model coupling the distribution of the aerosol
spatial concentration and that of the aerosol particle size.

AQUA and ABC-INTG were developed separately, therefore, several subroutine
were modified and composed. Especially, the interface program which exchanges data
between these two codes is important to execute transient calculation.

This report describes aerosol behavior model, how to install the aerosol model to
AQUA and new subroutine equipped to the code. Furthermore, the test calculations of
the simple structural model were executed by this code, appropriate results were
obtained. Thus, this code has prospect to predict aerosol behavior by the introduction
of coupling analysis with multi-dimensional gas thermo-dynamics for sodium
combustion evaluation.

%k 1  Safety Engineering Division Plant Safety Engineering Section
% 2  Advanced Technology Division Thermal-Hydraulics Research
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ICL A¥NEE COABC
L LT kg CODEPO
KL L7 VTR S CONT
ICL At VER CONT
IOPTB FERTHEIEZR CONT
C Legendre — Gauss 55 4C & A EREEE T — 2 2 7 CONT
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