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Investigation of Thermal Stratification Phenomena

in Reactor Vessel (4)
Investigation of Algebraic Stress Model
% %
Toshiharu Muramatsu and Hisashi Ninokata
Abstract

For the purpose of the establishment of analytical model for turbulent
flow behavior related to in-vessel thermal stratification phenomena, an
algebraic stress turbulent model (ASM) has been implemented into AQUA in
the place of the k—e¢ turbulence model. The new turbulence model has pro-
vided high-accurate results in thermal stratification analysis due to the
fact that empirical constants such as the turbulence Prandtl number Prt
have been eliminated.

From the analyses of water and sodium experiments using the new model,
the following results have been cbtained:

[Water experiment]

(1) Calculated speed of stratification interface rise agreed.well with
the experiment under the conditions that the internal sloshing be-
havior of the stratification interface was not observed.

(2) While under the experimental conditions with the internal sloshing
behavior being present, a calculated sloshing amplitude was slightly
underestimated by the ASM. One of the reasons is considered to be
that the model constants were derived for steady-state flows and not
for transient turbulent flows.

[Sodium experiment]
In genefal, calculated speed of stratification interface rise has
agreed well with the experiment.

From the above resulis, it was confirmed that the algebraic stress
turbulence model is superior to the conventional k-e¢ turbulence model on

accuracy for an analysis of thermal:.stratification phenomenon,

* Reactor Engineering Section, Safety Engineering Division, OEC, ENC.
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Table 4.1 Experimental Cases for Thermal Stratification Phenomena using Water
Flow Rate Temperature Richardson Reynolds Peclet
Run No. Transient Number, Ri Number, Re Number, Pe
(1/8) (°0)

B 1 4,02 30.1 + 9.4 0.5 25300 18000
B 2 2,91 33.5 + 12.0 1.1 19700 12800
B 3 1.99 29.9 + 8.3 2.0 12300 8700
B 4 2.10 42,2 » 8.2 4,1 14900 8900
B 7 1.95 59.5 » 10.0 8.3 17400 8400
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Fig. 3.2 Mesh Arrangement for 2-Dimensional Plenum Analysis
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